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PROJECT TITLE: Analysis of Effect of Temperature on Iodine content in common salt by 

Iodometry and its implications on Thyroidism. 

 

AIMS AND OBJECTIVES: 

In the present study we aimed  

 To examine the type of iodine fortification of common salt.   

 To determine amount of Iodine present in common salt- 

quantitatively. 

 To observe the effect of temperature on iodine content  

 To calculate amount of common salt has to be consumed to 

meet daily recommended dosage of Iodine for wellbeing and 

to keep the body in working order. 

 To draw conclusions based on experimental observation and review of literature 

STATEMENT OF PROBLEM OR HYPOTHESIS:  

 



 

 

 

 

REVIEW OF LITERATURE: 

Reviewing the literature, News Paper reports it is alarming to know that prevalence of 

hypothyroidism in India is 11%, compared with only 2% in the UK and 4.6% in the USA. 

Endocrinologists links the high prevalence to long standing iodine deficiency in the country, 



which has only  been corrected over the past 20years.The highest prevalence of hypothyroidism 

(13.1%) is noted in people aged 46-54years, with people aged 18-35 years being less 

affected(7.5%) . 

Literature study shows Women are at high risk of Thyroid disorder, the factors include 

obesity, history of thyroid dysfunction or presence of goiter in the individual or a first degree 

relative, history of recurrent miscarriages or pre-term delivery, infertility etc. Women tend to 

ignore their health and visit a doctor only when extremely ill or experience severe symptoms. 

 In this context we made an attempt to investigate the cause of these disorders. Literature 

search reveals Environmental factors, exposure to cyanogenic compounds, endocrine disruptors, 

unclean drinking water and exposure to industrial pollutants like resorcinol and pthalic acid , 

hereditary reasons may be the cause of iodine disorders. 

Studies emphasizes that Iodine deficiency in food is also one of the cause of disorders 

which cannot be underestimated to treat or eradicate thyroidism.  

The principal sources of iodine in the diet include milk and dairy products, sea foods and 

foods with added iodized salt. Vegetables, fruits and cereals are generally poor sources of iodine 

because most of our soils and water supplies are deficient in iodine. 

The accepted solution to the problem and to provide required micronutrient is universal 

salt iodization where all salt for human consumption is iodized at a level of 20-40µg/g. 

Production of Iodized salt in India has increased by almost nine times in the past two 

decades-from 0.7million metric tons per year in 1985-86 to about 6.2 million metric tons now a 

day. Iodized salt consumption increased from 51% in 2005-06 to 71% in 2009. 

However a recent survey states that 42.2% of households consumed inadequately iodized 

salt and 10.5% consumed salt with no iodine. 

Hence, essentially through this project we worked out to check is iodine content in salt is 

sufficient or excess to prevent from thyroid disorders.  

 

BIOLOGICAL FUNCTION OF IODINE OR IODIDE: 

ADME (Adsorption, Distribution, Metabolism, Elimination) of Iodine: Iodine in food and 

iodized salt is present in several chemical forms including sodium and Potassium salts, Inorganic 

Iodine (I2), Iodate and Iodide- the reduced form of Iodine. Iodine rarely occurs as element but 

rather as a salt, for this reason it is referred to as iodide and not iodine. Iodine is quickly and 

almost completely absorbed in the stomach and duodenum. Iodate is reduced in the 

gastrointestinal tract and absorbed as Iodide. When  iodide enters the circulation. Thyroid gland 



concentrates it in appropriate amount for thyroid hormone synthesis and most of remaining 

amount is excreted in the urine. 

Biological importance of Iodine: Thyroxine and tri-iodothyroxine are essential 

components of thyroid hormones. Failures to have adequate iodine leads to insufficient 

production of these hormones, resulting in disease states known collectively as Iodine Deficiency 

Disorder (IDD). The consequences include mental retardation and other defects in the 

development of nervous system, goiter, physical sluggishness, growth retardation, reproductive 

failure.

 

 

 

 

 

 

 



 

RESEARCH METHODOLOGY: 

In this project, we determined the form in which common salt is fortified with iodine or 

nature of iodizing agent by specific rapid tests with chemicals and apparatus available in our 

laboratory. Common Iodizing agents used are Potassium Iodide or Potassium Iodate. These are 

safe, cheap, and effective and have similar taste and appearance as common salt. 

 

RAPID TEST TO DETERMINE THE NATURE OF IODIZING REAGENT:  

Rapid test are specific to the form of Iodine and only the relevant form of Iodine will react with 

visible color development. Thus a sample fortified with Potassium Iodide (KI) will yield a 

negative result when an Iodate (KIO3) Spot test is performed and vice versa. The following 

solutions are required for the spot tests. 

Solution A: 0.5% weight/volume(w/v) starch solution made by boiling 0.5gm soluble starch in  

                   100mL deionized water 

Solution B: 1% (w/v) Sodium nitrite (0.25gm in 25mL Water) 

Solution C: 20% volume/volume (v/v) H2SO4 solution (2mL+8mL water)   

Solution D: 10% (w/v) Potassium Iodide (2.5gm in 25mL H2O) 

Solution E: 5N Hydrochloric acid solution made by mixing 10mL concentrated HCl (12N) with  

                  15mL deionized water     

 

A.TEST FOR IODATE: 

Mix 25mL of Solution A, 25mL of solution D and 12drops (0.6mL) of Solution E. Place 

a small amount of the salt to be tested in a china dish and moisten it with two drops of test 

reagent and starch solution. If  Iodate is present, the salt will immediately turn grey/blue and 

remain this color for several minutes before turning brown. 

Reaction Mechanism for Iodate spot test:  

 Iodate from salt in the presence of free Hydrogen Ion or acid medium, oxidizes added 

iodide to give free iodine, this then turns starch blue. 

OHIHIIO 223 3365    



  

B. TEST FOR IODIDE: 

Mix 50mL of Solution A, ten drops of Solution B and ten drops of solution C. Place a small 

amount of salt to be tested in a china dish and moisten it with two drops of test reagent. If Iodide 

is Present, the salt will immediately turn blue, and remain blue for several minutes before fading. 

Reaction Involved for the Iodide spot test: 

Free Iodine is liberated from the Iodide salt by oxidation with an acidic solution of sodium 

nitrite. The free Iodine will turn starch to blue. 
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If any of these tests prove negative, one can cross check the reliability of the solution by 

deliberately adding KI or KIO3   to see if color develops. 

DETERMINATION OF IODATE CONTENT QUANTITATIVELY- (CARRIED OUT AS 

RAPID TEST A IS POSITIVE FOR IODATE): 

Standard Titration method: A given amount of salt is treated with concentrated sulphuric acid, KI 

which liberates Iodine. The free Iodine is titrated with Sodium Thiosulphate, using starch as the 

indicator. 

Procedure: 

STEP 1: Weigh 10gm of salt sample and transfer into a 250mL iodination flask with a stopper. 

Add approximately 30mL water, swirl to dissolve the sample. 

Add water to make the volume up to 50mL 

Add 1mL 2N Sulphuric acid 

Add 5mL 10% KI .The solution will turn yellow if iodine is present. 

Stopper the flask and place in the dark for 10minutes.  

Rinse and fill burette with 0.005M Hypo (Na2S2O3 ) and adjust the level to zero. 

Remove the flask from dark and add some Hypo from the titration burette until the solution turns 

pale yellow. 

Add approximately 2mL of starch indicator solution ( the solution will turn dark purple or 

brownish) and continue titrating until the solution becomes pink and finally colorless. 



Record the level of thiosulphate in the burette and calculate the iodine present in parts per 

million. 

STEP 2: Take 10gm of salt in china dish and heat to 60oc .Measure the temperature with 

Thermometer. And repeat the standard titration method for Iodate estimation. 

Apparatus required: Burette, Iodination flask , beakers, China dish, glass rod, Spatulas, dropper, 

Pipette  tripod stand, analytical balance etc  

Chemicals required: Sulphuric acid, Hydrochloric acid, potassium Iodide, Starch, Sodium 

thiosulphate, sodium nitrite, distilled water. 

 

CALULATIONS: 

Titration of common salt solution with hypo before heating: 

 

S.No. 

 

  Salt commercial Brand 

Volume of solution 

taken in iodination 

flask in mL 

Burette reading 

Volume of Hypo 

consumed in mL 

1. A 50 3.7 

2. B 50 2.5 

3. C 50 4 

 

Titration of common salt solution with hypo after heating to 60oC: 

 

S.No. 

 

Salt commercial Brand 

Volume of solution 

taken in iodination 

flask in mL 

Burette reading 

Volume of Hypo 

consumed in mL 

1. A 50 1.9 

2. B 50 2 

3. C 50 2.5 

 

Calculation of  I – in common salt at room temperature(Titration of Common salt vs Hypo) 

KIO3 
 (salt)    Vs   Hypo  

M1=?     M2=0.005M 

V1=50mL    V2=3.7Ml 

n1= 1     n2=6  
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M1= 0.000061M 
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Mormality of   KIO3 in salt solution= 0.000061M 

Which  implies 0.000061×214gm of KIO3/1000mL of salt solution 

=0.01317gm of  KIO3 present in 1000mL of salt solution 

=0.00065gm of  KIO3 present in 50mL of salt solution i.e., 10gm of salt taken. 

=0.065gm of  KIO3 present in 1Kg of salt. 

214 gm of  KIO3   contains 126.90 gm of  Iodide 

=0.0385 of iodide present in 0.065gm of KIO3 or 1Kg of salt. 

=38.54mg/1kg of salt  

=39PPM 

Calulation of amount of  Iodide after heating  salt to 60oC: Calculations same as above 

Amount of Iodide in 1Kg of salt 

=
100021450

1005090.12667.35005.0



dingBuretterea
  

=
100021450

1005090.12667.35005.09.1




 

=0.02gm/1Kg or 20.09mg/Kg  

=21PPM 



Table showing amount of Iodide in common salt and quantity of salt to be consumed accordingly 

 

Graph is drawn between temperature and iodine content in PPM 

 

                                                

Graph showing the decline in concentration of Iodine in common salt by heating. 
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FINDINGS: 

In this Project we determined the Iodine content in salt of different market available brands. All 

brands of salts approximately contain 30-40mg/Kg of iodide. 

Iodine content in common salt after heating to 60oC, it is found to be decreasing. 

We calculated amount of common salt to be taken daily to meet RDA, when salt is not heated 

and after exposing salt to heat. 

Recommended Dietary Allowance (RDA) of Iodide for adults is 150mcg   as provided in Dietary 

Reference intake (DRI) developed by Food and Nutrition Board (FNB).  

CONCLUSION:  

As we are aware that some diseases like AIDS, Corona, Tuberculosis, cholera, allergy etc 

caused by attack of foreign microorganisms like bacteria, virus etc. Whereas some diseases like 

Diabetes, hypertension, heart diseases etc are caused by malnutrition or imbalanced diet and 

metabolic disorders. Thyroidism is one among them which is caused by insufficient or excessive 

intake of iodine. 

Carbohydrates, Proteins, vitamins, and minerals in daily recommended dose are crucial 

for keeping the body in working order and for healthy living. Iodine is such a micronutrient 

which is required in micrograms and plays a key role is maintaining body’s metabolism brain 

and bone development. Common salt is main source of iodine as vegetables; fruits grown in our 

region are not Iodine rich. Hence ensuring and retaining levels of iodine in common salt is 

necessary. 

It is evident from the experiment that iodine content in salt is declining on heating. Hence 

it is advised to  store common salt in kitchen away from cooking stove area and not to expose to 

heat and further recommended to add salt to recipes when about to finish cooking a recipe which 

makes salt to expose to less heat. 

Further it is suggestible from experiment to choose and consume common salt based on 

Thyroid hormone condition of an individual. It is also have to be considered that excessive 

Iodine can cause alterations in Thyroid function in susceptible individuals, consequently advised 

to ensure the Iodide levels within safe upper limit. Literature study reveals People are shifting to 

Himalayan Rock Salt which is non iodized salt in the areas of prevailing hyperthyroidism. 

People suffering from hypertension reduce the usage of common salt are recommended to 

ensure Iodine intake from other sources or supplements. 

It is recommended that people with Iodine Deficiency and are  relying on supplements to 

avoid or reduce intake of soya, broccoli, cabbage, cauliflower etc as these foods contains 



thiocyanates which interfere with the uptake of iodine by thyroid gland and also advised to  

avoid Junk food.             

 People lack awareness about importance of iodide requirement. Though Televison 

advertisements, campaigns and field workers insist buying iodized salt, a number of people 

continue to buy cheap quality salt.Awareness and Monitoring of consumption of Iodized salt has 

to be done in line with observing of Global Iodine Deficiency Disorders (IDD) Prevention Day 

on October 21 every year. 
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Palindrome – A Study 

1. Introduction 

When creating, famous writers like to use English words cleverly. For example, in William 

Shakespeare’s A Midsummer Night's Dream there is such oxymoronic words as follows: 

"A tedious brief scene of young Pyramus 

And his love Thisby; very tragical mirth.' 

Merry and tragical! tedious and brief! 

That is hot ice and wondrous strange snow." 

How shall we find the concord of this discord? 

In this poem, “Merry and tragical”, “tedious and brief”, “hot ice”, “wondrous strange” and “the 

concord of this discord”, all of the collocations are contradictory and antonyms. Used together, 

those apparently contradictory words produce a special effect: to profoundly reveal the inner 

conflict and complex emotions of the speaker, which enhances the literariness of the poem. 

There is a famous saying by Napoleon when he was exiled to the Mediterranean island of Elba, 

which is “Able was I ere I saw Elba”. It can be read both forward and backward with the similar or 

different meaning. With a sense of rhythm and a function of enhancing the emphasis and emotion, it 

makes sentence have not only denotative meaning but also abundant connotative meaning. 

Famous persons has paid considerable attention to these special linguistic phenomena and put them 

into practice and therefore so should we do.We should understand that being a master of words is 

one of the most important goal for language-learner, and teachers should realize that it is crucial 

and necessary to help students possess a big vocabulary. Unfortunately, the situation of English 

vocabulary course in China is not positive, for most of the students think the content is boring, the 

classroom atmosphere is dull and the process is not interactive. So it is time for teachers to try hard 

to design a vocabulary course with interesting content to make the lesson vivid and to improve the 

students’ enthusiasm and interest. Here below are many methods, some special and interesting 

linguistic phenomena in English, for teachers to guide their students to study and at the same time 

have fun with words, and they are: palindromes, spoonerisms,tongue Twister Fun, malapropisms 

and oxymoron, etc. And the author in this paper is mainly going to give a brief  

introduction to one of these interesting linguistic phenomena: Palindrome. 

2. Definition and Origin of Palindrome 

In accordance with the definition from Wikipedia, palindrome is a word or phrase which reads the 

same backward as forward, such as madam or racecar. Sentence-length palindromes may be written 

when allowances are made for adjustments to capital letters, punctuation, and word dividers, such 

as "A man, a plan, a canal, Panama!", "Was it a car or a cat I saw?". The word "palindrome" was 



coined by the English playwright Ben Jonson in the 17th century from the Greek Greekpalíndromos, 

meaning running back again.  Some well-known English palindromes are: 

• Rise to vote, sir.  

•Able was I ere I saw Elba 

•Was it a rat I saw? 

•Do geese see God?  

•King, are you glad you are king? 

The Classification of English Palindromes 

Palindrome Wordwhich means that the letters in a word can be read backwards or forwards,could 

be furtherlydivided into three categories.  

1) backwards or forwards with the same word 

Put them in alphabetical order: aha, Bob, civic, dad, deed, deified, did, Eve, eve, eye, ewe, gig, kayak, 

level, madam,minim, mum, noon, nun, pip, peep, pop, pup, racecar, radar, redder, refer, reviver, 

repaper, rotator, sees, tat, tenet, tot, Wow 

2) backwards or forwards with the different word 

rats-star，bad-dab，deer-reed，dog-god，door-rood，draw-ward, keep-peek, live-evil, meet-

teem, mood-doom,new-wen, not-ton, now-won, nut-tun, pan-nap, part-trap, pay-yap, pin-nip, pool-

loop, reward-drawer, room-moor, step-pets, ten-net, time-emit, tip-pit, tool-loot, top-pot, tops-spot, 

was-saw, war-raw, wolf-flow, but-tub, put-tup, get-teg, got-tog, smart-trams, rat-tar, are-era  and 

so on. 

Palindrome Phrase 

A rod, not a bar, a baton, Dora 

a Santa at NASA 

a Toyota 

A war at Tarawa  

Palindrome Sentence 

In accordance with the Christian legend, when Adam and Eve first met, Adam said to her in 

palindrome: Madam, I'm Adam. Certainly, there are more Palindrome Sentences, such as: “Murder 

for a jar of red rum”; “Are we not drawn onwards, we Jews, drawn onward to new era?” 

Palindrome Poem 

Here a palindrome poem from Roger Scruton is introduced as an example: 

Night, whispering to Morning, said: 

“Have we death? Is life 

Unlimited by prolonged persistence?” 



“Birds have nest, as absurdity 

Made new for long life” 

Said Morning .Morning said: 

“Life longs for new - made 

Absurdity, as nests have birds - 

Persistence prolonged by 

Unlimited life is death;” we have said 

Morning to whispering Night. 

4. The Function and Meaning of Palindromes 

Learning Value 

First of all 

palindromes is an interesting linguistic phenomenon. English palindromes make the word or 

sentence could be read forward and backward, sometimes with the same meaning and sometimes 

with the different or even totally opposite meaning, which leaves a “space” for readers and 

language-leaners to find out its secret and surprise and this is one of the sources of interest for 

students to actively explore and discover something different instead of negatively reciting words. 

Palindrome puzzles, Palindrome Word Squares etc. makes the boring vocabulary lesson be changed 

into interesting and interactive practical course. It is because of the exquisite and unique creation 

and design of palindromes that the study of words, which has been regarded as a kind of boring and 

tedious study, has become interesting. 

Literary Value 

"Literariness" is a relatively general and unspeakable connotation existing in the way of expression, 

including augmentation, narration, exploration and description. Then, palindrome has its literary 

value because it can increase the "literariness" of one’s expression. English palindrome is of beauty 

and worthy of appreciation for readers. Theyare designed with great care, they are symmetric in 

form and rich in meaning, and they are of rhythm and with a function of enhancing the emphasis 

and emotion. Therefore, English palindrome is actually a kind of figure of speech, which makes it 

have not only denotative meaning but also abundant connotative meaning.  

Practical Value 

Moreover, it attracts attention. Many English palindromes function as games. In fact, art, to some 

extent, has the function of games. The taste for word games is natural and universal for human 

beings. Palindrome can help us use words to create special mood and add interest. Ingenious word 

games and the skillful use of palindrome can create a kind of enjoyment for readers, which can not 

only better express emotions, but also create a better auditory and visual sense of beauty. 

Heritage Value 

To some extent, it's easy to remember. It is concise and beautiful language carefully designed by 

people, which is with symmetry, and rich sense of rhythm. Because English palindrome has a sense 

of rhythm, and is concise, it is good for readers to remember and to hand it down from generation 



to generation. A good case for the point is that some life experience in China is summarized by 

people in palindrome, and because it has such a characteristics “few words but rich meaning”, it is 

easy to remember. 

5. Conclusion 

In English vocabulary there are many interesting and meaningful phenomena, such as palindrome 

etc. It leaves a “space” for language-leaners to find out secret and surprise, which is one of the 

sources of interest for students to actively explore and discover something different instead of 

negatively reciting words. As teachers we should realize that the traditional boring vocabulary lesson 

could be changed into the interesting and interactive practical course and it is the task of teachers to 

design a vocabulary course with interesting content and interactive parts to make the lesson vivid 

and to improve the students’ enthusiasm and interest. 

English palindrome is concise and beautiful language carefully designed by people, which is with 

symmetry, and rich sense of rhythm. Guiding students to have a study in such a special linguistic 

phenomenon can help them, on one hand, to improve their sensitivity in vocabulary, and on the 

other hand, to detect the similarity and difference inaesthetic taste and linguistic expression 

between Chinese and West people. 
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Food Consumption and Lifestyle Pattern of Obese Adolescents and the  

Impact of Nutrition Intervention in Karimnagar District 

Introduction: 

Obesity is defined as an excess accumulation of body fat which is the result of a positive 

energy balance where caloric intake exceeds caloric expenditure. Obesity occurs when a 

person eats more calories than the bodyburns up. In every region of the world, obesity has 

doubled between 1980 and2008. Today, half a billion people which is 12 per cent of the 

world’s population are obese (Boerma, 2012). As per world health statistics report (2012) of 

World Health Organisation (WHO), one in six adults is obese, one in ten is diabetic and one 

in three has raised blood pressure. Obesity is a major public health concern with a highly 

increasing prevalence in adolescent and childhood populations. Thus, obesity has increased 

dramatically, particularly since 1980’s throughout the world. This trend prompted the World 

Health Organization in 1998 to recognize a "Global epidemic of obesity”. 

The World Health Organisation refers obesity as a global epidemic because of rapid increase 

in the number of overweight and obese individuals in last 20 years. The onset of obesity may 

occur at any age and it may be triggered by factors such as early weaning, inadequate food 

intake, eating disorders and problems related to disturbed family relationships. 

Whereas the rising prevalence of obesity can be partly explained by environmental changes 

over the last 30 years, in particular the unlimited supply of convenient, high caloric dense 

foods together with a sedentary lifestyle, and genetic component also tend to increase the risk 

of obesity (Lyon and Hirschhorn 2005). There are also disturbing trends such as sedentary 

work, faulty dietary habits and stress causing activities that aggravates obesity, heart disease 

and diabetes, particularly among adolescents. 

There are many risks and complications with obesity. Although certain medical disorders can 

cause obesity, less than one per cent of all obesity is caused by physical problems. Physical 

consequences include increased risk of heart disease, high blood pressure, diabetes, breathing 

problems, and disturbed sleeping. Obese youth are more likely to have risk factors for 

cardiovascular disease, such as high cholesterol or high blood pressure. Obese adolescents are 

more likely to have pre-diabetes, a condition in which blood glucose levels indicate a high 

risk for development of diabetes (Li et al., 2009; The Centers for Disease Control and 

Prevention, 2011). 
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Studies conducted by Freedman et al., (2001) showed that children who became obese as 

early as two years were more likely to be obese as adults. Obesity is associated with 

increased risk for many types of cancer such as colon, endometrium, Oesophagus, kidney, 

pancreas, gall bladder, thyroid, ovary, cervix, and prostate cancers, as well as multiple 

myeloma and Hodgkin’s lymphoma (Kushi et al., 2006). 

Adolescent obesity is also associated with increased risk of emotional problems. Teens with 

weight problems tend to have much lower self-esteem and be less popular with their peers. 

Depression, anxiety, and obsessive compulsive disorder can also occur. Adolescents who are 

obese are at greater risk for bone and joint problems, sleep apnea, and social and 

psychological problems such as stigmatization and poor self-esteem (Daniels et al., 2005). 

Proper nutrition is essential to keep teens healthy and enable them to grow fitfully. Eating 

right also helps them to participate better in school and athletic activities. Dietary habits in 

childhood have an impact on growth, development and disease risk throughout life (Wright et 

al., 2001). 

Obesity and overweight are strongly associated with certain types of diets, such as those that 

include large amounts of fats, animal-based foods and processed foodstuffs. The Dietary 

Guidelines for Americans recommend that children, adolescents, and adults should limit 

intake of solid fats (major sources of saturated and trans-fatty acids), cholesterol, sodium, 

added sugars, and refined grains. Unfortunately, most young people are not following the 

recommendations set forth in the Dietary Guidelines for Americans (Reedy and Smith, 2010). 

Sedentary lifestyle is an important factor, which includes spending no time for outdoor sports 

and participating in little or no physical activity during leisure time (Varo et al., 2003). 

Ramachandran et al., (2002) states that physical inactivity plays an important role as a 

contributing factor for obesity. In a modern affluent society, energy sparing devices also 

reduce energy expenditure and enhance the tendency to become obese. Various contributing 

factors to obesity and overweight are socioeconomic group, family history and diet and 

lifestyle of the children. 

In the last decade, several international reports (International Life Sciences Institute, 2002) 

have addressed the significant increase in the prevalence of overweight and obesity among 

children and adolescents. Invariably, they underline the importance of developing effective 

population- based preventive measures, specifically targeting the lower socioeconomic part 
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of the population. It is generally accepted that both sides of the energy balance, that is, 

dietary and physical activity behaviour, should be considered for a prevention program to 

have optimal effects (Kremers et al., 2005). 

Healthy eating in childhood and adolescence is important for proper growth and development 

and can prevent health problems such as obesity, dental caries, iron deficiency, and 

osteoporosis. Healthy eating helps prevent high cholesterol and high blood pressure and helps 

reduce the risk of developing chronic diseases such as cardiovascular disease, cancer, and 

diabetes (Dietary Guidelines Advisory Committee, 2010). Proper nutrition promotes the 

optimal growth and development of children. A poor diet can lead to energy imbalance (e.g., 

eating more calories than one expends through physical activity) and can increase one’s risk 

for overweight and obesity (Sharon et al., 2008). The dietary and physical activity behaviours 

of adolescents are influenced by many sectors of society, including families, communities, 

schools, child care settings, medical care providers, faith-based institutions, government 

agencies, the media, and the food and beverage industries and entertainment industries. 

Physical activity plays an important role in the prevention of becoming overweight and obese 

in childhood and adolescence, and reducing the risk of obesity during adulthood. Puberty and 

the following adolescent period are acknowledged as particularly vulnerable times for the 

development of obesity due to sexual maturation and, in many individuals, a concomitant 

reduction in physical activity. 

Schools play an important and critical role by establishing a safe and supportive environment 

with policies and practices that support healthy behaviours. Schools also provide 

opportunities for students to learn about and practice healthy eating habits and positive 

physical activity behaviours. Schools play a critical role in promoting the health and safety of 

young people and helping them establish lifelong healthy behaviours. Scientific reviews have 

documented that school health programmes can have positive effects on educational 

outcomes, as well as health-risk behaviours and health outcomes (Basch et al., 2010). 

Similarly, programs that are primarily designed to improve academic performance are 

increasingly recognized as important public health interventions (Muenning and Woolf, 

2007). 

Obesity frequently becomes a lifetime issue. The reason most obese adolescents gain back 

their lost pounds is that they tend to go back to their old habits of eating and exercising. An 

obese adolescent must therefore learn to eat and enjoy healthy foods in moderate amounts 
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and to exercise regularly to maintain a desired weight. Parents of an obese child can improve 

their child's self-esteem by emphasizing their strengths and positive qualities rather than just 

focusing on their weight problem. 

When a child or adolescent with obesity also has emotional problems, a child and adolescent 

psychiatrist can work with the child's family physician to develop a comprehensive treatment 

plan. Such a plan would include reasonable weight loss goals, dietary and physical activity 

management, behaviour modification, and family involvement. 

Obese adolescents have a greater probability of turning into obese adults unless some 

interventions are made. The study on “Food Consumption and Lifestyle Pattern of Obese 

Adolescents and the Impact of Nutrition Intervention in Karimnagar District” will 

enable the individual to observe a marked difference with the food consumption pattern and 

lifestyle habits. This study will prove that an effective intervention will bring an effective 

impact among the obese adolescents. 

Hence this study was undertaken with the following objectives: 

^ To determine the prevalence of obesity among adolescents in the selected schools of 

karimnagar. 

^ To assess the health status of boys and girls among the selected Adolescents in the age 

group of 12-17 years. 

^ To assess the contributing factors of obesity among adolescents. 

^ To analyse the food consumption and lifestyle pattern of the selected obese adolescents. 

^ To interrelate the etiological factors, food consumption and lifestyle pattern of obese 

adolescents with underweight, normal and overweight adolescents. 

^ To promote healthy eating habits and positive lifestyle practices to the selected adolescents 

through nutrition intervention programme. 

^ To evaluate the impact of nutrition intervention programme among the selected obese 

adolescents in the selected schools of Karimnagar  District. 
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Review of Literature: 

Out of all the stages of life, the most fascinating is the adolescent age. During this phase, a 

child is going through many changes in his/her body - changes occur in hormones, skin, 

height, weight, etc. The child observes these changes and makes amendments in his/her 

eating habits without appropriate guidance. Adolescence is the time to inculcate food and 

exercise habits which ensure good health forever. 

Kaplan (2004) describes nutrition as a process by which all of the food a person eats are 

taken in and the nutrients that the body needs are absorbed. Good nutrition for adolescents 

can help prevent disease and promote proper health, growth, and development. 

Accordintg to Sachdeva (2006), adolescents have typically been considered a low risk group 

for poor health, and often receive few health care resources and scant attention. However, this 

approach ignores the fact that many health problems later in life can be improved or avoided 

by adopting healthy lifestyle habits in adolescence. Nutritional disorders in adolescents are 

associated with several serious psychological, sociological morbidity, biological, and 

considerable mortality. 

Investigations of school-aged children and adolescents in Great Britain found that they were 

at about eight times the risk of developing an eating disorder if they were dieting. Although 

not all of these children were overweight, many adolescents who are not overweight diet, but 

certainly the overweight individuals were very well represented in the study. Hypertension, 

diabetes mellitus, sleep apnea, orthopaedic abnormalities, pseudotumor cerebri, and severe 

psychosocial stress are conditions for which we may recommend very quick or rapid weight 

loss because they can have such severe consequences (Fleming and Towey, 2003). 

Reviews of child and adolescent obesity treatment programmes describe essential 

components for successful interventions, focusing both on treatment components of programs 

as well as organizational factors. Adolescent obesity interventions in clinical settings 

generally offer assessment and counseling related to diet and physical activity as well as 

behaviour strategies such as problem solving, stimulus control, or behaviour modification 

(Epstein et al., 2001). Obesity is a complex health issue. Health professionals, parents, and 

community leaders should all consider areas of young people’s lives where they can make a 

difference in nutrition and physical activity. Professionals need to reinforce the role of 

parental modeling in adolescent overweight and obesity reduction. 
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Methodology: 

Methodology” involves a set or system of methods, principles and rules for regulating a given 

discipline. The methodology adopted for the present study entitled “Food Consumption and 

Lifestyle Pattern of Obese Adolescents and the Impact of Nutrition Intervention in 

karimnagar District”consisted of the following phases which is given below. 

A. Phase I 

Selection of adolescents in the selected schools of  Karimnagar District 

B. Phase II 

Assessment of nutritional status 

C. Phase III 

Analysing the demographic profile, family history, food consumption pattern and lifestyle 

habits of the selected adolescents using questionnaires 

D. Phase IV 

Awareness on obesity and promoting healthy eating habits and positive lifestyle practices 

D. Phase V 

Implementing nutrition intervention strategies to overcome obesity 

PHASE I 

SELECTION OF ADOLESCENTS IN THE KARIMNAGAR DISTRICT: 

Selection of area: 

Telangana is one of the 28 states of India. The state of Telangana, situated in the southcentral 

stetch of the Indian peninsula on the high deccanplateau.The major districts include 

Hyderabad, Warangal, Nizamabad, Khammam, Karimnagar and Ramagundam. Based on 

convenience sampling technique, the investigators selected   Karimnagar District in 

telangana. 

The samples were selected based on the following criteria: 

• Adolescents belonging to the age group of 12 to 17 years. 
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• Adolescents who are not included in any similar researches. 

Only those samples who fulfilled the above mentioned criteria and volunteered to participate 

were included in the study. 

Stratified sampling is a probability sampling technique where in the researcher divides the 

entire population into different subgroups or strata, then randomly selects the final subjects 

proportionally from the different strata (Castillo, 2009). A stratified random sampling 

technique was adopted to select the samples to get an equal distribution of adolescents from 

each age group. The total sampling unit comprises of 6000 adolescents. One thousand and 

two hundred samples were selected from karimnagar (600 boys and 600 girls). One hundred 

boys and one hundred girls were selected from each age group. 

PHASE II 

ASSESSMENT OF NUTRITIONAL STATUS 

To assess the nutritional status of the selected adolescents, their anthropometric 

measurements and the food consumption pattern through diet survey was conducted. 

i) Anthropometric measurements 

School authorities were requested by the investigators to provide a list of children attending 

classes from 7th to 12th standards. Consent letters were obtained from the school authorities 

and parents to take the anthropometric measurements (height, weight, and Body Mass Index) 

and also to collect data. The total samples comprises of 6000 adolescents. Nutritionally, the 

samples were assessed through anthropometric measurements and dietary survey. The 

anthropometric measurements such as height, weight and Body Mass Index (BMI) were 

recorded by the investigators. 

Height 

Adolescence is a time of accelerated growth in stature, after which final height is achieved. 

The measurement of height is a standard component of most fitness assessments. Standing 

height is the measurement of the maximum distance from the foot to the highest point on the 

head, when the subject is facing directly ahead. A measuring tape was placed against a wall. 

The subject was asked to remove the shoes, made to stand straight with feet together and 



9 
 

arms by the sides. Heels, buttocks and upper back were in contact with the wall when the 

measurement was made. The result was recorded by the investigators. 

Weight 

The body weight was recorded using a standard balance scale. The student was asked to step 

on the scale and stand motionless in the middle of the scale platform with the feet slightly 

apart and the body weight distributed equally on both feet. The weight was read on the scale 

and recorded immediately by the investigators. 

  

                                                      Weight-Measurement

                  

                                                                  Height     Measurement  
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Body Mass Index (BMI): 

Body mass index (BMI) is defined as the ratio of body weight to body height squared, 

expressed as kg/ m2 It is important to consider nutritional status during adolescence. 

ii) Dietary survey: 

Nutrition is a vitally important part of people’s lifestyle, and can affect our health. The 

Nutrition survey results conducted by Ministry of Health (2011) are used to develop, monitor 

and improve health and nutrition policies and services, both nationally and locally. The 

assessment of nutritional status usually involves a single or a combination of direct and/or 

indirect methods depending on the objective of the assessment. Dietary survey constitutes the 

most important point of any complete study on nutrition status of individual or group. Dietary 

survey is the assessment of dietary or nutritional status at intermittent times to detect changes 

in the dietary or nutritional status of population. 

PHASE III 

ANALYSING THE DEMOGRAPHIC PROFILE, FOOD CONSUMPTION PATTERN 

AND LIFESTYLE HABITS OF THE SELECTED ADOLESCENTS USING 

QUESTIONNAIRES: 

A questionnaire is a research instrument consisting of a series of questions and other prompts 

for the purpose of gathering information from respondents. Questionnaires provide a 

quantitative method of data gathering - the evidence, data or information you find is 

expressed in numerical terms. 

The food consumption pattern and lifestyle pattern of the selected adolescents was compared 

the above criteria among the different adolescents (underweight, normal, overweight and 

obese).A self-administered food frequency questionnaire was designed to assess the food 

consumption pattern of adolescents. The investigator distributed the questionnaires to all the 

adolescents who attended the school on the day of survey. 

 

 

 



11 
 

The risk factors were assessed using a formulated questionnaire. The contributing factors 

studied were 

● Age 

● Family history of obesity 

● Unhealthy diet and eating habits 

 

PHASE IV 

AWARENESS ON OBESITY AND PROMOTING HEALTHY EATING HABITS 

AND POSITIVE LIFESTYLE PRACTICES: 

The Health Education Programme in this study focused on the following components: 

● Lecture 

● Pamphlet distribution 

● Health camps for parents and teachers 

 

                           Lecture Session                                        Pamphlet Distribution 
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PHASE V 

IMPLEMENTING NUTRITION INTERVENTION STRATEGIES TO OVERCOME 

OBESITY: 

A nutrition intervention is a purposefully planned action(s) designed with the intent of 

changing a nutrition-related behaviour, risk factor, environmental condition, or aspect of 

health status. The nutrition intervention is typically directed toward resolving the nutrition 

diagnosis or the nutrition etiology. 

Out of 1200 samples, 240 samples were found to be obese. Twenty percent of the obese 

adolescents were selected as subsamples and were randomly assigned as intervention (N=24) 

and control (N=24) group. 

Combined strategies of nutrition education, dietary modifications and physical activities such 

as yoga and exercise were recommended to intervention group subsamples. 

Evaluation and follow up of the nutrition intervention programme 

The follow-up is often as important as the initial contact in gaining subsamples and it was 

done with a subsequent examination of the subsamples for the purpose of monitoring earlier 

intervention. The effect of nutrition and lifestyle intervention with monthly follow-up to 9 

months and further follow up for 3 months as per regular schedule to assess the outcome of 

nutrition intervention and to ensure that they are following the healthy food habits and 

lifestyle. 

Evaluation of the efficacy of the intervention programme was obtained by giving the same 

questionnaire used at the beginning of the study to determine the impact of the nutrition 

intervention program on the subsamples after the nine months period. The subsamples were 

asked to state true or false for the given questions. Every correct answer was given one mark 

and the scores were summed up. These scores constituted the post-intervention score. The 

mean of the scores were computed and the mean difference (increase) between the pre and 

post intervention scores determined the increase in knowledge and awareness of the 

adolescents. 
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Results and Discussion: 

The study entitled ‘Food Consumption and Lifestyle Pattern of Obese Adolescents and the 

Impact of Nutrition Intervention in Karimnagar’ was conducted in five phases and the results 

are discussed under the following heads: 

 

A.PHASE I - ANTHROPOMETRIC MEASUREMENTS OF THE SELECTED 

ADOLESCENTS: 

The adolescents were classified based on Body Mass Index into various nutritional classes. 

The results of the mean height (cm), mean weight (kg), mean BMI of the adolescents, are 

presented below. 

Mean Height, Weight and BMI of the Selected Adolescents in Karimnagar: 

The height of the adolescents was measured in centimeters and result was recorded in the 

student health record and data log. The body weight of the adolescents was measured in 

kilograms using a standard balance scale and recorded in the student health record and data 

log.Body Mass Index (BMI) is a useful tool to identify possible weight problems; it screens 

children and teens for being obese, overweight, normal and underweight. The optimum mean 

BMI for adolescents is likely to vary with environmental conditions.   The mean height, 

weight and BMI of the adolescents was elicited based on area, age and gender and presented 

in the bellow table. 

Age 
(Years) 

           Height             Weight 

 

            BMI 

Boys(N=600) Girls(N=600) Boys(N=600) Girls(N=600) Boys(N=600) Girls(N=600) 

12 1.46±0.08  1.54±0.10 49.9±10.6  56.9±16.3  23±3.4  24±4.5 

13 1.60±0.09  1.55±0.07 60.7±16.3  57.0±11.4 23±4.9  24±5.7 

14 1.71 ±0.11  1.62±0.08 66.7±19.4  64.3±14.8 23±4.8  24±4.1 

15 1.72±0.11  1.63±0.07 66.8±22.0  64.4±18.6 23±7.5  24±5.7 

16 1.77±0.06  1.64±0.06 72.3±21.6  68.0±21.2 23±6.5  25±6.5 

17 1.77±0.06  1.64±0.10 73.1±20.9  68.9±14.3 24±6.9  26±6.1 

 

                     Table-I The mean height, weight and BMI of the adolescents 

Table I shows that the height of the adolescents gradually increases as age increases. It was 

noted that the mean height was found to be increasing as the age increases and also shows 

that weight of the adolescents increases as age increases. From the Table I, it is evident that 
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the BMI of the adolescents is constantly increasing as the age increases. In this study, the 

Table I show that Girls had a higher BMI while compared with boys of the same age. 

 

B. PHASE II - HEALTH STATUS OF ADOLESCENTS IN THE KARIMNAGAR 

DISTRICT 

The health status of the adolescents in the Karimnagar District was assessed by calculating 

BMI by using BMI reference chart developed by Centers for Disease Control and Prevention 

(2000). The health status of adolescents, prevalence of obesity and self perception of health 

status by the adolescents are discussed below. 

1. Health Status of the Selected Adolescents 

BMI is a reliable indicator of body mass fat for children and teens. BMI was classified using 

CDC percentiles (Centers for Disease Control and Prevention, 2000). Table II shows the 

prevalence of obesity among the selected adolescents. 

Health status Boys(N=600)                 Girls(N=600) 
NO % NO % 

Underweight(<5thpercentile) 204 34 156 26 

Normal (5th to <85th percentile) 96 16 114 19 

Overweight(85thto<95th 

percentile) 

126 21 138 23 

Obese (>95th percentile) 174 29 192 32 

Total 600 100 600 100 

 

          Table II -The prevalence of obesity among the selected adolescents. 

 

It is evident from the Table II, among the selected adolescents, boys and girls with normal 

BMI were 16 per cent and 19 per cent respectively. The prevalence of overweight was 21 per 

cent among boys and 23 per cent among girls. The prevalence of obesity was 29 per cent in 

boys and 32 per cent in girls. The prevalence of underweight was 34 per cent in boys and 26 

per cent in girls. Girls had a higher prevalence rate of overweight and obesity while compared 

with boys. 
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C. PHASE III - EPIDEMIOLOGICAL FACTORS OF OBESITY AMONG 

SELECTED ADOLESCENTS: 

1. Socioeconomic Factors 

Certain social and economic issues may be linked to obesity. Some adolescents may not have 

safe areas to exercise, some may not have been taugh thealthy ways of cooking, or some may 

not have money to buy healthier foods. In addition, spending time with people may influence 

the weight of an individual - a person may more likely to become obese if he have obese 

friends or relatives. 

1A. Socioeconomic Status of the Selected Adolescents 

The overall prevalence of overweight and obesity and its relationships with socioeconomic 

status are presented in Table III A 

 

                  SOCIOECONOMIC STATUS OF THE SELECTED ADOLESCENTS 

Income Underweight 
(N=360) 

Normal 
(N=204) 

Over weight 
(N=268) 

Obese 
(N=368) 

NO % NO % NO % NO % 

High        

 

 

90 

 

25 

 

43 
 

21 
 

65 

 

24 

 

298 

 4 

81 5 

 

Middle 123 34 

 

94 46 

 

179 68 

 

51 14 

 

Low 147 41 67 33 24 8 19 5 

 

Socioeconomic status was related to children’s risks of being obese or overweight and high 

socioeconomic status who were at a higher risk of obesity, while middle socioeconomic 

status were at higher risk of overweight. Eighty one per cent of adolescents who belonged to 

the higher socioeconomic status were found to be obese, while sixty eight are classified in the 

middle socioeconomic status was overweight. The prevalence of obesity was found to be very 

low (5 per cent) in adolescents from the lower socioeconomic group whereas the prevalence 

of overweight among adolescents was high in middle socioeconomic status (68 per cent) as 

compared to high socioeconomic status (24 per cent). However, the prevalence of obesity 

was the lowest in the low socioeconomic group. This findings show that socioeconomic 

status is related to obesity. 
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1B. Obesity and Socioeconomic Status by Age and Gender 

Prevalence of obesity between boys and girls related to their socioeconomic status by age and 

gender has been given in Table III B 

Age 
(Years) 

           Boys            Girls 

High 

(N=406) 

Middle 

(N=147) 

Low 

(N=47) 

High 
(N=433) 

Middle 
(N=115) 

Low 
(N=52) 

 NO % NO % NO % NO % NO % NO % 

12 77 19 39 27 0 0 70 16 54 47 0 0 

13 78 19 31 21 0 0 81 19 32 21 0 0 

14 69 17 35 24 0 0 78 18 22 19 9 17 

15 69 17 22 15 10 21 74 17 2 2 18 35 

16 65 16 14 9 11 24 78 18 0 0 25 48 

17 48 12 6 4 26 55 52 12 0 0 0 0 

Total 406 100 147 100 47 100 433 100 115 100 52 100 

 

          Table III B  Obesity and Socioeconomic Status by Age and Gender 

 

The Table III B interrelates the adolescent obesity to socioeconomic status, though the 

relationships differ very little among gender. The investigator used family income as a 

primary indicator of socioeconomic status. From the above Table III B , it is clear that most 

of the adolescents were from the highfamily income indicating their standard of living is 

high. It was also seen that noneof the boys in the low income group were obese. 

2.  Comparison of the characteristics among selected adolescents 

The basic characteristics of the adolescents such as dietary habit, meal pattern, restaurant 

visit, consumption of junk foods, day nap, habit of intake of medications, participation in 

weight management programmes and family history were discussed under this section. 

2A. Comparison of the Characteristics among Adolescent Boys 

The basic characteristics of adolescent boys who were underweight, normal, overweight and 

obese were compared and the data is indicated below in the below Table III C 
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Table III C-COMPARISON OF THE CHARACTERISTICS AMONG ADOLESCENT 

BOYS 

Characteristics Underweight 

(N=180) 

Normal 

(N=128) 

Over weight 

(N=104) 

Obese 

(N=188) 

 No % No % No % NO % 

Age (12-17) 180 100 128 100 104 100 188 100 

Dietary habit 

 

      Veg  
 

1 

 

1 
 

4 3 
 

 

- 

- 

 

- 

 

 

- 

Non Vegetarian 179 99 124 97 
 

104 100 

 

188 100 

 

Meal pattern 

<2 124 69 15 12 2 2 - - 

3 48 27 109 85 61 59 154 82 

>4 - - 3 2 41 39 33 17 

Skipping of meals 8 4 1 1 0 0 1 1 

Restaurant visit 

Daily 1 1 1 1 68 66 160 86 

Weekly 152 84 80 62 33 31 23 13 

Rarely 27 15 47 37 3 3 5 3 

 

Consumption of junk foods 

Daily 9 5 21 16 90 86 152 81 

Weekly 41 23 31 24 9 9 30 16 

Rarely 130 72 76 60 5 5 6 3 

 

Medications for weight reduction 

Yes - 0 12 9 5 5 23 12 

No 180 100 116 91 99 95 165 88 

 

Day nap 

Yes 97 54 38 30 82 78 173 92 

No 83 46 90 70 23 22 15 8 

 

Participation in weight management programmes 

Yes 6 3 6 5 18 19 28 15 

No 174 97 122 95 86 81 160 85 

 

Family history of obesity 

Yes 4 2 5 4 34 33 94 50 

No 176 98 123 96 70 67 94 50 
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Among the selected adolescent boys, non-vegetarianism dominated by 99 per cent of 

underweight, 97 per cent of normal weight, and 100 per cent of overweight and obese boys. 

Thirty nine per cent of overweight boys and 17 per cent of obese boys followed four meal 

patterns. Four per cent of underweight boys had the habit of skipping meals and breakfast. 

Eighty six per cent of obese boys and 66 per cent of overweight boys visited restaurants 

daily, whereas 81 per cent of overweight and 86 per cent of obese boys consumed junk foods 

every day in some form or other. Ninety two per cent of obese boys had the habit of napping 

during day time and holidays. Twelve per cent of obese boys tried medications for weight 

reduction and only 15 per cent of obese boys participated in weight management 

programmes. It is noted from the Table III C 50 per cent of obese boys had evidence of 

family history of obesity, whereas the rest did not have any family history of obesity. 

 

2.B. COMPARISON OF THE CHARACTERISTICS AMONG ADOLESCENT                                                  

GIRLS 

 

Table III-D gives the details about basic characteristics of underweight, normal, overweight 

and obese girls. As in boys, non-vegetarianism dominated by 99 per cent of underweight, 98 

per cent of normal weight, and 100 per cent of overweight and obese girls. The below Table 

III-D shows that 49 percent of overweight girls and 20 per cent of obese girls followed four 

meal patterns. Seven per cent of underweight girls and six per cent of girls with normal 

weight had the habit of skipping meals and breakfast whereas none of the obese girls skipped 

meals and breakfast. Eighty five per cent of obese girls and 80 per cent of overweight girls 

visited restaurants daily, whereas 84 per cent of obese and 95 per cent of overweight girls had 

the habit of consuming junk foods every day. Ninety six per cent of obese girls had the habit 

of napping during day time and holidays. Thirteen per cent of obese girls tried medications to 

lose weight, and it is also noted that only 21 per cent of obese girls participated in weight 

management programmes. Thirty five per cent of obese girls had the evidence of family 

history of obesity in their families, whereas the rest did not have any history of obesity in 

their families. 
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COMPARISON OF THE CHARACTERISTICS AMONG ADOLESCENT                                             

GIRLS 

Characteristics Underweight 
(N=160) 

Normal 
(N=122) 

Over weight 
(N=138) 

Obese 
(N=180) 

 NO % NO % NO % NO % 

Age (12-17) 160 100 122 100 138 100 180 100 

Dietary habit 

 

Veg 

 

1 

 

1 
 

2 2 
 

63 

 

- 

 

     - 

 4 

  

- 

Non Vegetarian 159 99 12

0 

98 
 

104 100 

 

188 100 

 

Meal pattern 

<2 118 74 29 24 1 1 - - 

3 21 13 82 67 68 49 144 80 

>4 10 6 4 3 68 49 36 20 

Skipping of 

meals 

11 7 7 6 1 1 - - 

Restaurant visit 

Daily 14 9 10 8 108 80 153 85 

Weekly 117 73 85 70 26 20 27 15 

Rarely 29 18 27 22 4 3 - - 

 

Consumption of junk foods 

Daily 22 14 19 16 131 95 151 84 

Weekly 56 35 56 46 3 2 27 15 

Rarely 82 51 46 38 4 3 2 1 

 

Medications for weight reduction 

Yes 0 0 11 9 7 5 22 12 

No 160 100 11 91 131 95 158 88 

 

Day nap 

Yes 114 71 43 35 108 78 173 96 

No 46 29 79 65 30 22 7 4 

 

Participation in weight management programmes 

Yes 0 0 16 13 18 13 23 13 

No 160 100 106 87 120 87 157 87 

 

Family history of obesity 

Yes 3 2 4 3 43 31 63 35 

No 157 98 118 97 65 69 117 65 
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Familial Tendency of Obesity: 

A total of 1301 (22 per cent) out of 6000 adolescents reported to have a positive family 

history of obesity among first, second and third degree relatives; whereas the selected 

adolescents were not sure whether any of their fourthdegree relatives had ever been 

diagnosed for obesity. 

 Family History of Obesity among Selected Adolescents 

FAMILY HISTORY OF OBESITY AMONG SELECTED ADOLESCENTS 

'Relationship 

 

Boys(N=600) Girls(N=600) 
Total 

No 
NO % Total 

No 
NO % 

Ist degree 

 

Father 317 101 32 219 105 48 

 

Mother 351 112 32 279 106 38 

IInd Degree 

 

Brother 

 

226 79 35 211 84 40 

Sister 289 98 34 204 110 54 

Paternal grand father 

 

185 85 46 173 97 56 

Paternal grand mother 

 

257 90 35 217 100 46 

Maternal grand father 

 

267 91 34 239 103 43 

Maternal grand mother 

 

307 83 27 279 109 39 

IIIrd Degree 

 

      

 

Uncle 

211 106 50 252 108 40 

Aunt 335 117 35 277 108 39 

Paternal grand father 

 

115 29 26 127 35 28 

Paternal grand mother 

 

127      34 27 136 38 28 

Maternal grand father 

 

94    24 26 151 39 26 

Maternal grand mother 

 

156 37 24 159 41 26 
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Table V shows the details of familial tendency of obesity among first, second and third 

degree relatives of the adolescents (N=1200). 

    Among boys, 32 per cent of their fathers and mothers, 35 per cent of their brothers and 34 

per cent of their sisters reported that they were obese. Similarly, among girls, 48 per cent of 

their fathers, 38 per cent of their mothers, 40 per cent of their brothers, 54 per cent of their 

sisters were obese. Positive family history is a strong indication of genetic susceptibility to 

obesity  

D. PHASE IV - FOOD CONSUMPTION AND LIFESTYLE PATTERN OF THE 

SELECTED ADOLESCENTS 

1. Food Consumption Pattern 

Pattern of food intake of the adolescents were estimated using a food frequency 

questionnaire. 

a. Cereals 

Cereal is already one of the healthiest breakfast choices you can make. In their natural form 

(as in whole grain), they are a rich source of vitamins, minerals, carbohydrates, fats, oils, and 

protein. However, when refined by the removal of the bran and germ, the remaining 

endosperm is mostly carbohydrate and lacks the other important nutrients. The below Table 

IV-A shows that 95 per cent of normal weight adolescents and 16 per cent of obese 

adolescents consumed food products such as roti, chappati, dosa made out of wheat every 

day, whereas 78 per cent of normal weight adolescents and only 6 per cent of obese 

adolescents consumed ragi every day in the form of dosa, roti and puttu. 

b. Pulses 

Pulses constitute essential components of vegetarian diet. Pulses are major source of protein 

in the Indian vegetarian diets. These are the main source of protein providing essential amino 

acids to a certain extent. The below Table IV-A shows that majority of the adolescents (99 

per cent of normal weight adolescents, 98 per cent of overweight adolescents, 96 per cent of 

obese adolescents and 82 per cent of underweight adolescents) consumed at least one variety 

of pulses every  day. 
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c. Vegetables 

Vegetables are eaten in a variety of ways, as part of main meals or a part of a item. The 

nutritional content of vegetables varies considerably, generally they contain little protein or 

fat, and varying proportions of vitamins such as vitamin A, vitamin K and vitamin B6, 

provitamins, dietary minerals and carbohydrates. Vegetables contain a great variety of other 

phytochemicals, some of which have been claimed to have antioxidant, antibacterial, 

antifungal, antiviral and ant carcinogenic properties. Many vegetables contain high fiber, 

important for gastrointestinal function. 

It is evident from the Table IV A, that 85 per cent of normal weight adolescents and 69 per 

cent of underweight adolescents consumed green leafy vegetables daily, whereas none of the 

obese and overweight adolescents consumed greens every day. It was observed that 95 per 

cent of overweight adolescents and 94 per cent of adolescents with normal weight consumed 

at least one variety of vegetables every day. 

d. Fruits 

Eating fruit is healthy. People who eat more fruits and vegetables as part of an overall healthy 

diet are likely to have a reduced risk of chronic diseases. Fruits provide nutrients vital for 

health and maintenance of the body. Eating fruits will reduce the calorie intake rather than 

consuming other snacks which are high in calories. Fruits are good sources of many essential 

nutrients such as potassium, dietary fiber, vitamin C, and folate (folic acid). The bellow table 

elicits that 90 per cent of normal weight adolescents and 89 per cent of overweight 

adolescents made it a point to consume at least one fruit every day. Ten per cent of normal 

weight adolescents consumed fruits on weekly basis and only 4 adolescents were found to be 

consuming fruits rarely. 

e. Fleshy foods 

Meat and meat products are rich sources of protein including fats, vitamin B12, zinc and iron. 

All non-vegetarian foods are very rich in saturated fatty acids. The habitual and frequent use 

of large amounts of flesh foods in the diet is actually one of the causes of degenerative 

disease in a substantial percentage of the population. The decrease in, or elimination of, flesh 

foods from the diet is one of the important steps towards optimal health. 
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TABLE IV A-     FOOD CONSUMPTION PATTERN  IN THE ADOLESCENTS 

Food items Weight 

crieteria 

Frequency of consumption 

Daily Weekly Rarely Nil 

  NO % NO % NO % NO % 

Cereals 

 

 

    Rice 

Under 

weight(N=360) 

360 100 0 0 0 0 0 0 

Normal(N=206) 204 100 0 0 0 0 0 0 

Over 

weight(N=268) 

268 100 0 0 0 0 0 0 

Obese(N=368) 368 100 0 0 0 0 0 0 

  Wheat Under 

weight(N=360) 

270 75 54 15 36 10 0 0 

Normal(N=204) 194 95 10 5 0 0 0 0 

Over 

weight(N=268) 

88 33 80 30 100 37 0 0 

ObeseN=368) 59 16 92 25 217 59 0 0 

Ragi Under 

weight(N=360) 

187 52 129 35 37 10 7 3 

Normal(N=204) 159 78 43 21 2 1 0 0 
Over 

weight(N=268) 

46 17 72 27 51 19 99 37 

Obese(N=368) 22 6 0 0 3 1 343 93 

Pulses Under 

weight(N=360) 
301 

 

82 
 

59 18 
 

0 0 0 0 

Normal(N=204) 202 99 2 1 0 0 0 0 
Over 

weight(N=268) 
263 98 5 2 0 0 0 0 

Obese (N=368) 353 96 15 4 0 0 0 0 

Vegetables Under 

weight(N=360) 
250 69 68 19 

 

28 8 

 

14 4 

 
Normal(N=204) 174 85 28 14 2 1 0 0 
Over 

weight(N=268) 
0 0 218 81 40 15 10 4 

ObeseN=368) 0 0 154 42 33 9 181 49 

Fleshy foods Under 

weight(N=360) 
0 0 165 46 187 52 16 4 

Normal(N=204) 2 1 181 89 17 8 4 2 
Over 

weight(N=268) 
4 2 261 97 3 1 0 0 

ObeseN=368) 346 94 7 2 15 4 0 0 

Milk and 

Milk 

products 

Under 
weight(N=360) 

7 2 343 95 3 1 7 2 

Normal(N=204) 202 99 0 0 2 1 0 0 
Over 

weight(N=268) 
246 92 22 8 0 0 0 0 

Obese (N=368) 368 100 0 0 0 0 0 0 

Fruits Under 
weight(N=360) 

244 67 66 19 50 14 0 0 

Normal(N=204) 184 90 20 10 0 0 0 0 
Over 

weight(N=268) 
238 89 8 3 22 8 0 0 

ObeseN=368) 184 50 4 1 180 49 0 0 
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f. Milk and Milk Products 

Milk and milk products contain many nutrients and provide a quick and easy way of 

supplying these nutrients to the diet within relatively few calories. The frequency of 

consumption of milk and milk products by the adolescents is depicted in Table IV A. 

2B. Snack Consumption Pattern by the Selected Adolescents 

A comparison of the frequency of snack consumption among adolescents with reference to 

their health status is depicted in the following tables. 

a. Bread 

Breads come in many forms, they can contain leavening or not. Bread can be grilled, baked, 

boiled, and fried. They can be loaf shaped, flat, square, round, long and shaped like a wreath. 

They all have some sort of grain or flour in their ingredients; Breads are consumed with every 

meal of the day, not to mention for snacks. Frequency of consumption of bread by the 

adolescents as per their weight criteria is depicted in Table. It is observed from the Table IV 

B, 94 per cent of obese adolescents, 84 per cent of normal weight adolescents, 82 per cent of 

overweight and 64 per cent of underweight adolescents consumed bread made out of refined 

flour on weekly basis in the form of toast and sandwiches. Only few adolescents were 

consuming bread daily. 

b. Biscuits and Cookies 

Cookies and biscuits are delicious, and they go down wonderfully with a cup of tea or coffee. 

The bellow Table shows that majority of the adolescents (100 percent of obese, 99 per cent of 

overweight, 97 per cent of normal and 94 per cent of underweight adolescents) consumed 

biscuits and cookies every day. 

c. Cake 

The bellow Table shows that nobody was noted without eating cakes whereas 98 per cent of 

overweight adolescents and 93 percent of obese adolescents consumed cakes weekly. 

d. Fried items 

Fried foods are high energy density foods and when consumed the individual tends to put on 

weight. Table elicits that 99 per cent of obese adolescents, 97 per cent of overweight 
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adolescents, 71 per cent of normal and 70 per cent of underweight adolescents consumed 

fried items such as bajji, bonda, vada, mixture, murukku etc., every day. 

e. Chocolates and Sweets 

Chocolates and sweets were the most favourite snack item consumed by the adolescents. 

Table shows that 100 per cent of obese, overweight and normal weight adolescents and 99 

per cent of underweight adolescents consumed chocolates and sweets every day. 

f. Chat items 

India is often termed as the Street Food Paradise of the world, and Chat Items features on top 

of the list of Street Foods in India. However, lack of hygiene and health risks involved in 

availing chat items from streets, often keep people away from them. The bellow table shows 

that 98 per cent of obese adolescents consumed chat items every day, whereas only 12 per 

cent of underweight and 8 per cent of normal weight adolescents consumed chat items. 

g. Pizza 

Pizzas are often loaded with high fat items such as cheeses and meats. A high intake of such 

fat rich items can contribute to obesity and itself being a risk factor for cancer. The bellow 

table shows that 49 per cent of overweight adolescents and 43 per cent of obese adolescents 

consumed pizza every day when compared with normal (4 per cent) and underweight 

adolescents (2 per cent). 

h. Burger 

Burger is a very favourite item at this adolescent stage. The investigators as a part of their 

study wanted to assess the consumption of burger, since it is a high calorie snack item. The 

bellow Table shows that 41 per cent of obese adolescents and 31 per cent of overweight 

adolescents consumed burger everyday whereas among the normal and underweight the 

consumption pattern was very low (3 per cent and 2 per cent respectively) 
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TABLE IV B -SNACK CONSUMPTION PATTERN  IN THE ADOLESCENTS 

Food items Weight 

criteria 

Frequency of consumption 

Daily Weekly Rarely Nil 

  NO % NO % NO % NO % 

 

 

Bread 

Under 

weight(N=360) 

29 8 230 64 -100 28 0 0 

Normal(N=204) 10 5 171 84 22 11 0 0 

Over 

weight(N=268) 

8 3 220 82 40 15 0 0 

Obese(N=368) 3 1 346 94 18 5 0 0 

Biscuits and 

Cookies 

Under 

weight(N=360) 

338 94 22 6 0 0 0 0 

Normal(N=204) 198 97 6 3 0 0 0 0 

Over 

weight(N=268) 

265 99 2 1 0 0 0 0 

ObeseN=368) 368 100 0 0 0 0 0 0 

Cake 

 

Under 

weight(N=360) 

7 2 353 98 0 0 0 0 

Normal(N=204) 6 3 175 86 22 11 0 0 
Over 

weight(N=268) 

5 2 263 98 0 0 0 0 

ObeseN=368) 26 7 342 93 0 0 0 0 

 Fried items 

 

Under 

weight(N=360) 
252 70 

 
47 13 

 
61 17 0 0 

Normal(N=204) 145 71 8 4 51 19 0 0 
Over 

weight(N=268)  
260 97 8 3 0 0 0 0 

Obese (N=368) 364 99 4 1 0 0 0 0 

Chocolates 

and Sweets 

 

Under 

weight(N=360) 
356 99 4 1 

 

0 0 

 

0 0 

Normal(N=204) 204 100 0 0 0 0 0 0 
Over 

weight(N=268) 
268 100 0 0 0 0 0 0 

ObeseN=368) 368 100 0 0 0 0 0 0 

Chat items Under 
weight(N=360) 

43 12 209 58 7 2 101 28 

Normal(N=204) 16 8 69 34 14 7 105 51 
Over 

weight(N=268) 
209 78 21 8 0 0 38 14 

ObeseN=368) 360 98 4 1 0 0 4 1 

 Pizza 

 

Under 
weight(N=360) 

7 2 54 15 90 25 217 58 

Normal(N=204) 8 4 61 30 94 46 41 20 
Over 

weight(N=268) 
131 49 54 20 37 14 46 17 

Obese (N=368) 158 43 110 30 59 16 41 11 

Burger Under 
weight(N=360) 

7 2 18 5 79 22 256 71 

Normal(N=204) 6 3 30 15 37 18 131 64 
Over 

weight(N=268) 
83 31 24 9 51 19 110 41 

ObeseN=368) 151 41 44 12 81 22 92 25 
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PHASE V - IMPACT OF INTERVENTION ON KNOWLEDGE AND PRACTICES 

1. Impact on Nutrition Test Score 

A pre-test was conducted using the questionnaire containing ten questions to test the 

nutritional knowledge of the obese adolescents with special reference to functions and 

sources of nutrients and their dietary pattern. The adolescents were asked to state true or false 

for the given questions. Every correct answer was given one mark and the scores were 

summed up. These scores constituted the pre-intervention score. Evaluation of the efficacy of 

the education program was obtained by giving the same checklist used at the beginning of the 

study to determine post-intervention impact of the education program on the subsamples of 

both control and intervention group after the nine month periods of intervention. These scores 

constituted the post-intervention score. 

2. Impact on Snacking Pattern 

Details about the snack consumption by the adolescents of intervention group during, before 

and after intervention are given in Table V 

 

Snacks Before Intervention 

(No) 
After Intervention 

(No) 

Bread 20 24 

Biscuits and 

Cookies 

24 24 

 

Cake  

24 

24 

 

Pizza 24 7 

 

Burger 24 

 

5 

Chat items 22 

 

0 

Fried items 24 

 

15 

 

Chocolates and 

Sweets 

 

24 

 

24 
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Table V reveals that the number of adolescents consuming bread was found to be slightly 

increasing after intervention. It was noted that 24 obese adolescents consumed bread in the form 

of toast and other forms, after intervention. It was encouraging to note that few adolescents 

consumed wheat bread.  

Nutrition intervention did not bring out an impact on obese adolescents towards consumption 

of biscuits and cookies. It was observed that percentage of consumption was same after 

intervention. It was observed that all obese adolescents consumed cake whereas the 

percentage of consumption was reduced after intervention. Hence, only20 numbers of 

adolescents consumed cake after intervention. 

Before intervention period, all obese adolescents consumed pizza whereas only few obese 

adolescents consumed pizza after intervention. 

Before intervention majority of obese adolescents consumed burger, whereas only few obese 

adolescents consumed burger after intervention. 

After intervention the consumption of chocolates and sweets was considerably reduced. It 

was discouraging to note that there was no impact among obese adolescents. 

Chat is a term describing savoury snacks, typically served at road-side tracks from stalls or 

carts in Pakistan and India. All the obese adolescents of intervention group had the habit of 

consuming chat items before intervention whereas after intervention their consumption rate 

was reduced (N=5). 

It was observed that before intervention, there was a great craving for deep fat fried items 

whereas after nutrition intervention the number of adolescents consuming fried items was 

reduced. 

 

 

 

 

 

 



29 
 

COCLUSION: 

The Project on the topic entitled “Food consumption and Lifestyle Pattern of Obese 

Adolescents and the Impact of Nutrition Intervention in Karimnagar District” gives a 

bird’s eye view on the prevalence of obesity, nutritional status and lifestyle habits of children 

in the selected schools of Karimnagar in Telangana state. The study showed that adolescent 

obesity varies with respect to family income, family history, dietary pattern, and lifestyle 

habits. The nutrient intake of the adolescents except for iron exceeded the Recommended 

Dietary Allowances. It was also noted that the food intake of girls is higher than boys. 

Combined strategies of nutrition education, dietary modifications and physical activities such 

as yoga and exercise were recommended to subsamples of intervention group. The impact of 

nutrition intervention showed that the adolescents were more aware of the positive aspects of 

health and nutrition. It was concluded that individually targeted obesity prevention 

intervention will produce beneficial effects on dietary pattern of the obese adolescents. 

 

 

Suggestions: 

● Food industries should aim at developing and promoting affordable and healthy ready- to- 

eat food products. 

● Obese population should be educated on the consumption of healthy snacks. Fiber rich 

snacks should be formulated and supplemented to obese adolescents and its impact should 

be assessed. 

● The health, educational and agricultural sectors should be coordinated to ensure effective 

government action for the prevention and management of overweight. 

● Creating awareness on body weight maintenance through mass media like radio and 

television channels and conduct of awareness camps at schools, colleges, work places and 

PHC’s routinely. 
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          BACKGROUND AND REVIEW OF LITERATURE 
 

 

1. INTRODUCTION: 
 

 

The prevalence and pattern of various diseases vary from country to country 

and also shows temporal changes over centuries.   This difference is mainly because 

of the fact that the etiopathogenesis of most of the diseases are multi factorial i.e. they 

depend on race, genetic makeup, dietary habits, and lifestyle of individual as well as 

environmental  factors  which  keep  changing  from  place  to  place  and  time  to  

time. Hence the assessment of incidence and prevalence of diseases in each country 

forms an   important   aspect   of   scientific   research   and   is   called   

epidemiology.   These epidemiological data  is  very  vital  for  each country as  it  

reveals  the  disease  pattern prevailing   there,   and   this   background   information   

is   very  essential   to   design preventive and curative strategies and  also to decide on 

fund allocation and priority fixation by policy makers in the health care sector in 

every nation. 

For  centuries  many  western  countries  have  been  maintaining  excellent  disease 

registries  and  still  continue  to   generate  extensive  epidemiological  data  on  the 

incidence  and  prevalence  of  communicable  as  well  as  non-communicable  

diseases prevailing  in  the  population.  Moreover  many  of  the  developed  nations  

have  been conducting  periodic  community  health  surveys  of  large  representative  

samples  of general population which have provided valuable data on the prevalence 

pattern and changing trends of many disease conditions. These data have also shed 

light into the causal associations and relationship between many extrinsic factors and 

diseases and thus  provided  considerable  inputs  into  the  etiological  evaluation  of  

many  disease conditions. 



Unlike  developed  countries,  even  after  six  decades  of  independence  there  is  

a gross   lacuna   of   national   epidemiological   data   from   India   especially   on   

non-communicable diseases such as diabetes mellitus, obesity, hypertension, 

dyslipidemia and  thyroid  disorders.  There  were  only  few  nationwide  surveys  

and  whatever  data available  was  from regional  studies  and  clinic  based  data.  

Hospital  based  data  has many  limitation as the  clientele  of each  hospital vary 

widely and  the  data  may  not give the true picture of the disease  burden in the 

community.  But having a national registry  of  various  diseases,  which  meticulously  

collects  disease  data  from  every nook  and  corner  of  the  country,  would  have  

provided  lot  of  information.  But unfortunately   except   for   few   communicable   

diseases   and   cancer   the   national registries do not exist in our country. Hence to 

assess the spectrum and magnitude of any disease in this country, periodic nationwide 

epidemiological studies are needed. This is especially important in the case of 

diseases which lack florid symptoms such as  thyroid  disorders  and  diabetes  

mellitus  which  are  shown  to  be  the  commonest endocrine diseases seen 

worldwide. Though during the last decade diabetes mellitus received  more  attention  

and  have  been  in  the  focus  of  health  planning  after  the initiation  of  national  

non  communicable  disease  prevention  programme,  thyroid disorders other than 

iodine deficiency have not received much attention and remains poorly studied and 

researched in our country. 

Thyroid  gland  disorders  are  considered  as  a   common  endocrine  disease 

worldwide second only to diabetes mellitus. The  spectrum thyroid disorders in any 

country  at  any  time  depend  largely  on  iodine  status  of  that  population.  Hence 

assessing  the  iodine  status  of  the  population  is  very  important  in  interpreting  

the varying patterns of thyroid disorders in any part of the world. 

 
 

In  the  pre  salt  iodization  era  iodine  deficiency  disorders  such  as  

endemic goiter  and  cretinism  were  the  common  thyroid  problems  encountered  

in  many countries.  But  over  the  last  two  decades  many  countries  have  made  

rapid  strides towards eliminating iodine deficiency disorders, especially after the 

implementation of  the  universal  salt  iodization  by  the  UNICEF  [44].  Once  

iodine  deficiency, arguably the most common thyroid disorder worldwide, has 

been tackled, the focus would  naturally  shift  to  other  thyroid  disease  like  

autoimmune  thyroid  disorders, subclinical hypothyroidism, hyperthyroidism and 



thyroid cancers, which can affect the  morbidity and  quality of life  of affected  

individuals.  In addition to  the  direct impact of thyroid disorders in the health 

status of a community, undetected thyroid dysfunction  can  affect   the   quality  of   

life,   work   performance   and   economic productivity of the  individuals 

considerably. Importantly, studies have  shown that in addition to overt hypo- and 

hyperthyroidism, subclinical thyroid dysfunction too has a detrimental effect on 

health. Subclinical hyperthyroidism also has been shown to  increase   all-cause  

mortality  [15]  as  well  as  the  risk  of  atrial  fibrillation  and osteoporosis  [16].  

Similarly  subclinical  hypothyroidism  has  been  associated  with dyslipidemia, 

increased risk of atherosclerosis and cardiovascular diseases [17-19], depression,  

ovulatory  dysfunction,  infertility  [20,  21]  and can  adversely  affect pregnancy 

[22, 23]. Subclinical thyroid disease is often asymptomatic, and may be identified 

only through screening. 

 
 

Prior to the implementation of universal salt iodization, studies done in 

Telangana had shown that 11 out of 31 districts were iodine deficient and prevalence 

of goiter widely varied from place to place 8-23%.  Since the implementation of 

universal salt iodization in 1986, results of many recent studies done in various parts 

of India [14,24] have shown that  iodine status of the population has become 

adequate, though pockets  of  iodine  deficiency  still  exist  [25].  Hence  India  is  

said  to  be  in  the transition  phase  from  iodine  deficiency  to  iodine  sufficiency.  

But  the  spectrum  of thyroid  dysfunction and  thyroid  autoimmune  status of adult  

population  in  the  post iodization phase remains  largely unknown as  most  of the  

nationwide  surveys were conducted  among  school  children  [13,  26].  However  

based  on  data  from  school children,  it  has  been  hypothesized  that  about  42  

million  Indian  adults  suffer  from`thyroid problems which is about 6% of the 72 

million adults above 18years [12]. 

1.1 THE THYROID GLAND 
 

Thyroid gland is a major endocrine gland of the body situated in the front of 

neck. It is a butterfly shaped gland with 2 lobes connected by an isthmus, weighing 

15-20gms (Fig.1.1).   Basic functional unit of the thyroid gland is the follicle, a ball 

shaped structure composed of single layer of follicular epithelial cells surrounding a 

lumen  filled  with  colloid  material containing  a  protein,  thyroglobulin,  which 

stores the synthesized hormones till the time of release.



 

 
 

Fig. 1.1 Anatomy of thyroid gland 
 

 
 

1.1.1 THYROID HORMONES 
 

Thyroid gland is a major endocrine gland of the body, which secretes two hormones, 

Tetra  iodothyronine  (T4)  and  tri  iodothyronine  (T3)  under  the  influence  of 

trophic regulatory  hormone,  Thyroid  Stimulating  Hormone  (TSH).  Both  T4  and  

T3  are synthesized in the apical border of follicular epithelial cell by iodination of 

tyrosine residue  of  thyroglobulin  protein  by  enzyme  thyroperoxidase  (TPO)  (Fig.  

1.2).  The synthesized  hormones  are  stored  in  the  colloid  within  the  follicle  and  

are  released from the follicular cells as per the body demands. 

 
 

 
 

Fig.1.2 Synthesis of thyroid hormones within the follicular cells of thyroid gland



 

Once  released  into  blood  T4  and  T3  bind  to  Thyroxine  Binding  Globulin  

(TBG), thyroxine  binding  prealbumin  and  albumin.   Only  about  0.02%  of the  

total T4  is non-protein  bound  and  this  is called  Free  T4  where  as 0.2% of T3  is  

non-protein bound  and  is  called  FreeT3.  Plasma  FreeT4  and  FreeT3  determine  

the  tissue availability  of  T4  and  T3  and  hence  considered  as  more  reliable  

parameters  of thyroid  status  than  total  T4  and  T3  which  can  be  influenced  by  

the  variation  in concentration of transport proteins. 

 
 

TSH  is  secreted  by  anterior  pituitary  and  is  regulated  by  the  Thyrotropin 

Releasing Hormone (TRH) secreted from hypothalamus of the brain. The blood level 

of T4  &  T3  influences  anterior  pituitary and  hypothalamus  in  a  negative  

feedback pattern. When the thyroid hormone level decreases it results in an increase 

in the TSH level  to  stimulate  thyroid  gland  to  synthesize  and  secrete  more  

thyroid  hormones whereas,  if  thyroid  hormone  levels  are  high  it  suppresses  the  

secretion  of  TSH  in order  to  reduce  the  synthesis  and  release  of thyroid  

hormone  from the  gland  (Fig.1.3).  Thyroid  hormone  is  critical  for  growth  and  

development  of all  tissues  of the body  especially  neuronal  tissue   but   is  also   

essential  for   controlling  the   basal metabolic  rate.  It  also  plays  an  important  

role  in  thermogenesis,  fuel  and  vitamin metabolism in the body [1]. 

 
 

1.1.2. THYROID DISORDERS 
 

Diseases of thyroid gland are the second most common endocrine problem seen 

among  human  beings  all  over  the  world,  first  being  diabetes  mellitus.  Thyroid 

diseases can be broadly classified as functional or structural or a combination of both. 

Functional  disorders  produce  alterations  in  hormonal  levels.  It  can  be  either  a 

deficiency (hypothyroidism) or excess (hyperthyroidism) of thyroid  hormones,  both 

having profound influence on health and well-being of the affected person. 

 
 

Structural disorders usually  involve  enlargement  of the  thyroid  (thyromegaly 

or goiter) (Fig. 1.4). This can be a diffuse or nodular goiter, or can be  benign or even



 

malignant  proliferation  of  tissues.  Goiter  can  present  with  normal  or  abnormal 

function of the gland. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1.3 Thyroid hormone secretion is under feedback control from pituitary gland. 
 

 
 
 
 

 
 

Fig. 1.4 Thyromegaly or Goiter



 

1.1.3 HYPOTHYROIDISM 
 

Deficiency    of    thyroid    hormones    produces    clinical    condition    

called hypothyroidism.   Depending   on   the   time   of   occurrence   of   thyroid   

hormone deficiency,   clinical   manifestations   of   this   condition   vary   

considerably.   If hypothyroidism  develops  in  the  perinatal  period  i.e.;  in  the  

developing  fetus  or infancy,  it  produces profound  effects  in the  neuronal and  

somatic  development  of children   and   can   result   in   major   problems   like   

growth   retardation,   mental retardation,  and  neurological deficits  etc.  The  

children affected  have  short  stature and  develop  typical  facial  and  body  

features  as  well  as  mental  retardation     i.e.: cretinism (Fig. 1.5). 

 
 

 
 

Fig. 1.5: A child with cretinism 
 

 
 

In  adults  hypothyroidism  produces  subtle  changes  such  as  psychomotor 

slowing,  depression,  loss  of  memory,  metabolic  abnormalities,  diffuse  aches  

and pains, cold intolerance, hoarseness of voice, puffiness of face, edema, weight 

gain, high cholesterol, infertility, constipation etc (Fig.1.6). In severe cases it can 

lead on to heart problems such as cardiomegaly, ischemic heart disease, pericardial 

effusion etc.  When thyroid  hormone  deficiency  becomes  very severe  the  subject  

may drift into  drowsiness  and  develop  myxoedema  coma  characterized  by  

hypothermia, hyponatremia, bradycardia etc, which can be fatal.



 

 
 

Fig. 1.6: Facial features of hypothyroidism 
 

 
 

1.1.4 HYPERTHYROIDISM 
 

When thyroid hormones are produced in excess it can produce florid 

symptoms such as weight loss, palpitation, tremor, heat intolerance, restlessness, 

psychomotor excitation, increased catabolism, metabolic abnormalities, osteoporosis 

etc. It also produces fast heart rate, arrhythmias and even cardiac failure.  Some forms 

of hyperthyroidism (Grave’s disease of autoimmune etiology) causes associated 

thyroid eye disease characterized by bulging of the eyes (proptosis and lid retraction) 

(Fig. 1.7). 

 
 

 
 

Fig. 1.7: Typical facial features of hyperthyroidism



 

In severe cases of hyperthyroidism patient can rarely develop a worsening of 

thyrotoxicosis  with  multi  organ  dysfunction  resulting  in  a  very  serious  

condition called  ‘Thyroid  Storm’  characterized  by  fever,  cardiac  arrhythmias,  

heart  failure, jaundice, delirium etc. This condition has a very high chance of 

mortality and needs urgent expert treatment. 

In severe cases of hyperthyroidism patient can rarely develop a worsening of 

thyrotoxicosis  with  multi  organ  dysfunction  resulting  in  a  very  serious  

condition called  ‘Thyroid  Storm’  characterized  by  fever,  cardiac  arrhythmias,  

heart  failure, jaundice, delirium etc. This condition has a very high chance of 

mortality and needs urgent expert treatment. 

 
 

1.1.5 SUBCLINICAL THYROID DYSFUNCTION 
 

After  the  wide  spread  availability  of  biochemical  assessment  of  thyroid  

by thyroid   function   tests,   other   than   the   overt   thyroid   dysfunction   hypo   

and hyperthyroidism, there are subclinical thyroid disease conditions, where blood 

levels of   T4   and   T3   are   within   normal   limits   but   TSH   is   either   high   

(subclinical hypothyroidism)  or  low  (subclinical hyperthyroidism).  Both of these  

conditions  are basically   biochemical   abnormality   detected   only   on   testing      

usually   remain asymptomatic,   but   appears  to   have   long  term  health  

implications   [2]   such  as cardiovascular disease and osteoporosis. 

 

 
 

1.2 ETIOLOGY OF THYROID DISORDERS 
 

Multiple  etiological  factors  are  suggested  for  thyroid  disorders  [3].  These 

include  nutritional  factors  such  as  deficiency  or  excess  of  iodine,  

autoimmunity marked by the presence of antibodies to thyroperoxidase and 

thyroglobulin antigens in the gland and genetic factors leading to defects of enzymes 

involved in hormone synthesis,  or  increasing  susceptibility  to  autoimmunity.  

Moreover  there  are  many other  environmental chemicals which  can affect  the  

thyroid  gland.  Some  of them such as thiocynate cause goiter [4] whereas some 

others cause functional  as well as structural  alterations  e.g.  persistent  organic  

pollutants,  bisphenol,  perchlorate  etc [5]. Unlike other endocrine gland disorders, 

the pattern of thyroid disorders in any country  is  largely  decided  by  the  presence  

or  absence  of  various  factors  in  the community and environment. Hence it is 



very important to assess the epidemiologyof thyroid disorders periodically in order 

to  assess the prevalence of these  factors and its impact on thyroid diseases in the 

population. 

 
 

1.2.1 THYROID AUTOIMMUNITY 
 

Autoimmunity is the process of abnormal immune response occurring  in the 

body against auto antigens resulting in damage to specific organs or organ systems 

leading  to  variety  of  diseases.  It  is  a  common  cause  of  endocrine  diseases  

and thyroid autoimmunity is most frequent  [6]. Thyroid autoimmunity involves both 

T and B lymphocyte mediated immune response and it produces  diffuse 

inflammation and T cell infiltration of  the thyroid gland either focally or diffusely 

(Fig.1.8). This is called autoimmune thyroiditis and it can manifest in a wide range 

of disease states such  as  focal thyroiditis  without  goiter,  Hashimoto’s   goitrous 

thyroiditis  with  or without  hypothyroidism,  atrophic  nongoitrous  thyroiditis,    

silent  and  postpartum thyroiditis (with   initial transient  thyrotoxicosis followed  

by later hypothyroidism) to Graves disease with hyperthyroidism  and associated 

ophthalmopathy [6]. 

 
 

Fig. 1.8 Autoimmune mechanism of thyroid disease



Autoimmune thyroid disease is hallmarked by the presence of autoantibodies against  

thyroperoxidase  enzyme  (TPO)  (located  at  the  apical  border  of  thyroid follicular  cell  

which  is  responsible  for  iodination  and  coupling  to  form  thyroid hormone)  and  

Thyroglobulin  (TG)  (which  is  secreted  by thyroid  cell as a  storage form  of  thyroid  

hormone  in  the  colloid)  within  the  thyroid  gland  and  in  the peripheral circulation.  

Prevalence of these auto  antibodies had  been reported as 7-20% from various countries. 

These antibodies are seen in 95-100% of autoimmune hypothyroidism and  80-90%  of 

Graves’s  hyperthyroidism.  Positive  antibodies  are also  seen in 10-15% of multinodular 

goiter and 30-40% of thyroid cancers.  When these  antibodies  are  present  without  

thyroid  dysfunction,  the  positive  predictive value  of  future  thyroid  dysfunction  is  40-

60%  [7,  8].  The  exact  etiology  of  this autoimmune disease is not clear though it is 

widely believed that genetic factors can predispose and environmental factors can trigger 

autoimmunity. 

 

1.2.2 IODINE AND THYROID GLAND 
 

Thyroid gland is quite different from other endocrine glands in the fact that its function 

depends heavily on an external element procured through diet. The trace element  iodine  is  

the  main  raw  material  needed  for  thyroid  hormone  synthesis. Hence  iodine  is  

considered  as  an  essential  micronutrient  required  for  adequate mental and physical 

functioning of the human body [2]. Daily iodine requirement for  human  beings  is  

approximately  150  microgram  for  adults  (aged  above  12 years) but the allowance is 

more for pregnant ladies and lactating mothers [3, 4] (Table 1.1). 

 

1.2.3. SOURCES OF IODINE 
 

Iodine is obtained solely from dietary sources. Iodine (as iodide) is widely but unevenly  

distributed  in  the  earth’s  environment  with  maximum  concentration found in the 

seawater (about 50 microgram/L).  Iodide ions in seawater oxidize to form elemental 

iodine, which  is volatile and evaporates into  the atmosphere and returns to the soil by rain, 

completing the cycle. 

 

  

                 

 

 

 



                  Table 1.1 WHO Recommendation of daily Iodine intake 
 

Age group                                             Daily  recommended 
 

Iodine intake 

Children 0-5years                              90mcg 

Children 6-12years                            120mcg 

Children >12years and adults          150mcg 

Pregnant females                               250mcg 

Lactation                                            250mcg 
 

 
 

However,  the  cycle  of  iodine  in  many  regions  is  slow  and  incomplete.  The frequent   

floods   and   heavy   rains   wash   away   the   iodine,   making   soils   and groundwater  

deficient  in  iodine.  Crops  grown  in  these  soil  will  be  low  in  iodine concentration,  

and  man  and  animals  consuming  food  grown  in  these  soil  also become  deficient  in  

iodine  [5].  Iodine  concentration  in  plants  grown  in  iodine deficient  soils might  be as 

low as 10  microgram/kg of dry weight, compared with about 1 mg/kg in plants from 

iodine-sufficient soil. 

 

Seafood  is  usually  a  good  source  but  iodine  content  of the  freshwater  fish depends on 

the iodine content of the water they live in.  In all animals and human, the mammary gland 

concentrates iodine and during lactation lot of iodine is secreted into  breast  milk  to  

provide  for  the  offspring.  Hence  dairy  products  are  usually  a good source, but only if 

those cattle are iodine sufficient. Similarly the meat or other products from animals fed on 

iodine-deficient  plants also  become poor sources of iodine in the diet. Iodine-deficient 

soils are common in inland regions, mountainous areas, and places with frequent flooding, 

but can even occur in coastal regions [4,6]. 

 

 

 

 

 

 

 

 

 



 

1.2.4. IODINE ABSORPTION AND EXCRETION 
 

 Almost all of the iodine absorbed from the gut is trapped by the thyroid gland under     

 the  influence  of TSH.  Iodate,  is reduced  in the  gut  and  absorbed  as  iodide[14].  

Organically  bound  iodine  is  typically  digested  and  the  released  iodide  is absorbed. 

Iodide is rapidly and nearly wholly absorbed (>90%) in the stomach and duodenum.  

Thyroid  clearance  of  circulating  iodine  varies  with  iodine  intake:  in situations with 

adequate iodine supply, 10% or less of absorbed iodine is taken up by the thyroid gland. In 

chronic iodine deficiency, this percentage can exceed 80% [5].
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Plasma  half-life  of  iodine  is  10hours  but  this  can  be  reduced  in  iodine deficiency. 

The body of a healthy adult contains 15–20 mg of iodine, of which 70–80% is in the thyroid   

[13]. In chronic iodine deficiency, the iodine content of the thyroid  might  fall to  less than 

20  micrograms. In  iodine-sufficient  areas, the adult thyroid traps about 60 microgram of 

iodine per day to balance losses and maintain synthesis of thyroid hormone. The 

Sodium/iodide symporter transfers iodide into the thyroid  at  a  concentration gradient  20–

50 times that  of plasma.  Iodine  consists of 65%   and  59%   of  the  weights  of  thyroxine  

(T4)   and  tri-iodothyronine  (T3), respectively. Turnover is slow: the half-life of T4 is 

about 5 -7days and for T3, 1·5–3 days. The released iodine enters the plasma iodine pool 

and can be taken up again by  the  thyroid  or  excreted  by  the  kidney.  More  than  90%  

of  ingested  iodine  is ultimately excreted in the urine [8]. 

1.2.5 IODINE DEFICIENCY DISORDERS 
 

The effect that iodine deficiency has upon human life in terms of health costs, quality  of  

life  and  economic  productivity  is  immeasurable.   Deficiency  of  iodine generally 

produces hypo function of thyroid and thyromegaly (goiter)  [6] and such diseases are 

categorized as Iodine Deficiency Disorders (IDD). Iodine deficiency in the perinatal period 

is the single most important preventable cause of brain damage (especially  in  children)  

worldwide  [9].  People  living  in  areas  affected  by severe iodine deficiency may have an 

intelligence quotient (IQ) of up to 13.5 points below that  of  those  from  comparable  

communities  in  areas  where  there  is  no  iodine deficiency. This is because maternal 

iodine deficiency leading to maternal and fetal hypothyroxinaemia occurring during 

gestation and post natal period adversely affect the neuronal migration and myelination and 

result in irreversible brain damage. This produces  cretinism  which  can  be  of  either  

neurological  or  myxedematous  variety (Fig. 1.8) [10]. 

 
 

Neurological   cretinism   shows   three   characteristic   features:   severe   mental 

deficiency together with squint, deaf mutism, and motor spasticity of the arms and legs. The 

thyroid gland is present, and frequency of goiter and thyroid dysfunction is  similar  to  that  

noted  in  the  general  population.   The  characteristic  features  of myxoedematous  

cretinism  are  severe  mental retardation,  short  stature,  incomplete maturation of the face 

with wide-set eyes, mild strabismus, saddle-nose deformity, mandibular  atrophy,  
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thickened,  dry  skin  and  hair  along  with  profound  primary hypothyroidism. The thyroid 

typically shows atrophic fibrosis (Fig.1.9). 

 
 

Whether  mild  to  moderate  maternal  iodine  deficiency  causes  more  subtle impairment  

of  cognitive  or  neurological  function  in  offspring  is  still  a  matter  of debate.   Though 

correcting iodine deficiency of mother had been shown to reduce thyroid  size and TSH 

levels in  mothers and  newborns, the  impact  on neurological function of offspring is 

poorly studied. The maternal subclinical hypothyroidism has been shown to reduce the IQ 

of the offspring by about 7 points compared to mothers with normal thyroid  function.   

This  mental deficiency has an  immediate effect  on child  learning  capacity,  women’s  

health,  the  quality  of  life  in  communities,  and economic productivity. 

1.3  HYPOTHESIS 
 

Iodine deficiency and autoimmunity could be the causative factors for thyroid 

disorders. 

 

2. OBJECTIVES 
 

 

The  purpose  of the  present  study was  to  assess  the  prevalence  of  various thyroid  

disorders  and  to  evaluate  iodine  status  and  thyroid  autoimmunity  in  adult population 

residing in Karimnagar district, a Telanagana state of south India. 

3. MATERIALS AND METHODS 
 
 

3.1 SAMPLE SELECTION AND STUDY DESIGN 
 

Amrita  Diabetes  and  Endocrine  Population  Survey  (ADEPS)  was  conducted  in 

Telangana in four randomly selected areas of the Karimnagar District  in order  to  obtain  

a  representative  sample  (Fig.  2.1).  The  total  population  in  the selected area was 

estimated at 200,000.   As this study was designed to look at the prevalence  of  not  only  

diabetes  but  also  other  rare  endocrine  disorders  such  as thyroid disorders and calcium 

disorders the sample size was calculated accordingly. The  prevalence  of  other  endocrine 

disorders in the Indian adult population is not known but assuming similar figures as 

published, a prevalence of 3-4% would require a sample size of 3000. Assuming an 

average of 3 adults per household, 350 houses from each area were selected totaling1050 
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households and approximately 3000 adults. Institutional ethics committee had approved 

this study. 

 
 

In  the  second  stage,  Wards  were  considered  the  primary  sampling  unit  and these,  

households were  selected  as per the  sampling  scheme  suggested  by W.H.O with 

modifications on the number of clusters to get the required sample size i.e.: 50 clusters of 7 

houses each.  Field workers visited the three survey areas and obtained survey data from all 

adult residents above the age of 18 years from selected house clusters. A resident was 

defined as a person who had resided in the surveyed house for at least fifteen days in the 

previous three months. The fieldworkers conducted a 15-minute  survey  collecting  details  

of  demographic  and  socio-economic  status (SES), medical history,  lifestyle  details and  

dietary pattern.   Economic  status was assessed indirectly using a scoring system looking at 

the type of house, household possessions  etc  and  classified  as  poor,  middle  or  high-

income  group.  Physical activity was assessed by questionnaire and graded into four 

categories of sedentary, mildly active, moderately active and highly active. 

 

 

The  final  study sample  included  931  houses and  3069  adults.  The  surveyed population 

was invited to  participate  in the second phase of the  study, which was conducted in their 

own locality.   About 32% (n= 986) underwent the second phase of  the  study,  which  

included  physical  evaluation  and  biochemical  investigations organized  in  their  locality  

(Fig.3.2).  Though,  ideally  a  randomly  selected  sample would  have  been  preferable,  

due  to  practical  problems  this  could  not  be  done. Informed consent was obtained from 

all those who participated in the second phase of the study. 
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Fig. 3.1 Study participants at the registration 

desk 
 

 
After signing  informed consent  document, all phase 2 participants underwent 

anthropometrical  measurements  such  as  height,  weight,  physical  examination  

and biochemical evaluation for thyroid function, thyroid   autoimmunity status and 

iodine status. Medical history verification, physical examinations including  blood 

pressure (BP)  and  goiter  evaluation were  done  by  physician to  minimize  

observer  variation (Fig 3.3).   Goiter was graded as per the definition provided by 

the WHO/UNICEF / ICUDD (1992). 

 

Grade - 0                No 

goiter 
 

Grade –1            A mass in the neck that is consistent with enlarged thyroid that is 

palpable but not visible. When neck is in normal position, it moves upward in the 

neck when the subject swallows. 

Grade - 2          Swelling in the neck that is visible when neck is in normal position 

that is consistent with an enlarged thyroid when palpated. 
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Fig. 3.2 Doctor verifying history and examining study subjects 
 

 
Fasting venous blood sample was collected from all 986 subjects and transported to 

labs on ice (Fig 2.4). Serum was separated and stored in -70°C till analysis. Samples 

of urine were collected from 969 subjects in wide mouthed iodine free screw capped 

plastic container. Urine was refrigerated till analysis. 

 
 

 
 

Fig. 3.3 Study participant undergoing blood 

draw. 
 

Serum Thyroid Stimulating Hormone (TSH), free Thyroxine (FT4) and  free 

T3    (FT3),    anti   Thyroid    peroxidase    antibody   (Anti   TPO    antibody),    
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anti Thyroglobulin    antibody    (Anti    TG    antibody)    were    measured    by    

Electro Chemiluminescence Immuno-Assay (ECLIA) using Elecsys 2010 Roche. 

Urine  iodine  was  estimated  by  simple  microplate  method  using  ammonium 

persulphite digestion and Sandell Kolthoff’s reaction at Prathima Lab, 

Karimnagar[43]. 

 
 

3.2.DEFINITIONS 
 

Hypothyroidism – Subjects who were previously diagnosed to have hypothyroidism 

and  were  taking  levothyroxine  and  those  with  serum FT4  <  0.92ng/dl and  TSH  

>4.2uIu/ml were categorized as hypothyroid. 

 

Subclinical hypothyroidism - those with normal serum FT4 and TSH > 4.2uIu/ml 

were classified as having subclinical hypothyroidism 

Hyperthyroidism - Subjects who had been diagnosed to have hyperthyroidism and 

were on treatment for this condition and those with serum FT4 >1.71ng/dl and TSH 

<0.27uIu/ml were considered as having primary 

hyperthyroidism. 
 

Subclinical   Hyperthyroidism   -   Subjects   with   normal   serum   FT4   and   

TSH 
 

<0.27uIu/ml were considered as having subclinical 

hyperthyroidism. 
 

Abnormal TFT – Those without any history of thyroid disease but having a thyroid 

function  test  which  is  not  classifiable  into  any  of  the  above  four  categories  

were classified into this group. 

Anti TPO antibody levels more than 50Iu/ml and Anti TG antibody levels more than 
 

325Iu/ml  were  considered  positive  for  thyroid  autoimmunity.  Data  was  

analyzed using SPSS version-11.0               

Table 3.1 Iodine status – Categories of urine iodine levels of the study subjects 
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Median          Urinary 

Iodine  Concentration 

(mcg/L) 

 

Corresponding 

Approximate       Iodine 

Intake (mcg/day) 

 

Iodine Nutrition

 

<20                                  <30                                      Severe deficiency 

20-49                               30-74                                   Moderate deficiency 

50-99                               75-149                                 Mild deficiency 

100-199                           150-299                               Optimal 

200-299                           300-449                               More than adequate 

>299                                >449                                    Possible excess 
 

 
 

4. RESULTS 
 

The  initial  survey  of  3069  subjects  showed  that  2.2%  (67)  of  the 

population  had  already-diagnosed  thyroid  disorders  and  majority  of  these  were 

females (M-7, F-60). Twenty four subjects had history of hypothyroidism whereas 

12  gave  history  of  hyperthyroidism.    Among  the  population  98.4%  were  

using iodized  salt.  Among  the  surveyed  population,  986  subjects  (M  -389  F  -

587) participated in the second phase of the study. Mean age was 44.8 + 14.9 years. 

Age and gender distribution of the study subjects are shown Fig. 4.1. 

 
 

Majority of the study subjects (52.9%) belonged  to  middle  income category 

whereas 30 % were from poor income category and 16.1% were from high income 

category.   Three  fourth of the  subjects had  less than high school education (75%) 

where as 25% had above high school education.    According to the occupation and 

leisure  time  activities,  56%  were  engaged  in  mild  physical activities,  40.6%  

were doing  moderate  physical  activities  whereas  only  3.4%  doing  vigorous  

physical activities  as  part  of  their  occupation.  Only  5.35  of  these  subjects  

were  strict vegetarians and 93.5% were nonvegetarians. 

 
 

Among  the  female  population  42.2%  were  in  the  postmenopausal  period. 

Among  the  males  41.2%  were  teetotalers  where  as  12.9%  were  exalcohol  

users.
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%
 

 

38.2%were  social  drinkers  where  as  7.2%  admitted  to  regular  alcohol  

drinking. Among males 34% were current smokers where as 24.5% were exsmokers 

where as 

41.3% of subjects never smoked. None of the females had smoking or alcohol using 

habits. 

In   this   population   24   reported   that   they   had   hypothyroidism,   7   

had hyperthyroidism whereas 8 subjects were not sure of type of their thyroid 

problem. Eight  subjects  had  undergone  thyroid  surgery  and  a  case  of  

diagnosed  papillary carcinoma undergoing treatment was also noted. Family 

history of thyroid disorder 

was present in 41 (4.6%) subjects (M 3.7% F 5.2%). 
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Fig. 4.1: Age and gender distribution of the study subjects (986) 
 
 
 

4.1 IODINE STATUS 
 

Urine  iodine  estimations  were  done  in  954  subjects.  Results  showed  that 

median  urine  iodine  excretion  (UIE)  was  211.4mcg/l  (mean  220.3  ±  

99.5mcg/L) suggesting iodine sufficiency.  Iodine deficiency, UIE < 100 mcg/l was 

seen only in 15.1% of the subjects while 30.1% had UIE rate of > 300 mcg/l. There 

was no value above 500 mcg/l. Iodine deficiency was similar in all age groups but  

iodine excess was lower in older subjects (Fig. 4.2)
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4.2 GOITER 
 

The total prevalence of goiter was 12.2% (Grade 1- 8.7%, Grade 2 - 3.5%) and 

was  significantly  higher  (p  <  0.001)  in  females  than  males  (16.1%  vs.  6.0%). 

Prevalence  of  goiter  decreased  significantly  (p=0.02)  with  increasing  age  among 

females  (Table  2.2).  Though  males  >60  years  had  more  goiter  than  young  

subjects, this difference was not statistically significant (p = 0.23). 

The  median  UIE  for  goitrous  subjects  was  within  normal  range,  but  was 

significantly  (p=  0.006)  lower  than  nongoitrous  subjects  (180mcg/l  vs.  218mcg/l) 

suggesting possible role of iodine in the etiology of goiter.  Goiter was more common 

among iodine deficient subjects (17.1%) compared to those with normal or high UIE 

(11.5%). Among the 117 subjects with goiter only 21.4% had iodine deficiency. 

 
Anti TPO antibody was positive in 33% and Anti TG antibody was positive in 

 

25% of the goitrous population. Neither iodine deficiency nor autoimmunity could be 

detected  in  42%  of  goitrous  people.   Regarding  thyroid  function  status  of  

goitrous subjects, 18.4% had hypothyroidism, 13.2% had subclinical hypothyroidism 

and 4.3% had hyperthyroidism and the rest (64.1%) were euthyroid.
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Table 4.1 The prevalence of different grades of goiter among both genders 
 

Age in years                                                          Goiter % 
 

Male           Female          Total               Grade 1             Grade 2 
 

< 40                  6.5              20.1              15.1                 10.1                   5 
 

40 – 60                3.8              15.4              10.9                 7.9                     2.7 
 

> 60                  9.1              8.7                8.9                   6.8                     2.1 
 
 
 

 
        4.3 THYROID FUNCTION STATUS 
 

Subjects   taking   amiodarone,   lithium   and   subjects   with   pregnancy   

were excluded  from  this  analysis.  Biochemical  evaluation  of  thyroid  status  

among  971 subjects    showed    19.6%    had    thyroid    function    abnormalities;    

subclinical hypothyroidism being  the  most  common disorder  (Table  4.2).  Thyroid  

dysfunction was  found  significantly  (p<0.001)  more  frequently  among  females  

than  males. Thirty-four subjects had TFT, which were not classifiable without repeat 

testing. 

 
 

2.4.3.1 OVERT HYPOTHYROIDISM 
 

There  were  24  self-reported  hypothyroid  patients  in  the  study  population, 

among  these  17  were  on  levothyroxine  replacement,  while  7  were  not  on  any 

treatment.  58.2%  of  those  on  treatment  had  TSH  value  >4.2uIu/ml  suggesting 

inadequate replacement therapy. 

After   biochemical   evaluation,   14   new   cases   of   hypothyroidism   were 

diagnosed,  indicating  prevalence  of  hypothyroidism as  3.9%.  Hypothyroidism  

was significantly  higher  (p<0.001)  among  females  (6%)  than  males  (0.8%).    

Among subjects  with  hypothyroidism  only  13.6%  had  positive  family  history  of  

thyroid problems compared to 4% in subjects with normal thyroid function.  Fifty six 

percent of  the  hypothyroid  subjects  had  goiter  (34.2%  Grade  1  and  21.1%  

Grade  2). Autoimmunity was the most common cause of hypothyroidism since 

68.4% (26/38)
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of hypothyroid  patient  were  anti TPO  antibody positive  whereas  only  30.8%  

were Anti TG antibody positive. Median UIE of hypothyroid subjects was 203mcg/l. 
 

 

Table 4.2. Pattern of Thyroid Dysfunction among the study population (971) 
 

 

Thyroid Status                       Males (383)     Females (588)           Total (971) 

Normal TFT                          332 (86.7%)           449 (76.4%)        781(80.4%) 

Hypothyroidism                    3 (0.9%)                 35(5.9%)             38 (3.9%) 

Hyperthyroidism                   5 (1.3%)                 8(1.4%)               13 (1.3% 

Sub. hypothyroidism             24 (6%)                  67(11.5%)           91 (9.4% 

Sub. hyperthyroidism            2(0.8%)                  12(1.9%)             14 (1.4%) 
 

Abnormal TFT*                    17 (4.7%)               17(2.1%)             34(3.4%) 
 

Total abnormalities               51(13.3)                 139(23.6)             190(19.6) 
 

 
 

(*Abnormal TFT means abnormal values, which cannot be classified into 

any 5 categories) 

 
 
 

 

4.3.2 SUBCLINICAL HYPOTHYROIDISM 
 

Subclinical hypothyroidism with normal free T4 and high TSH was the most 

common  thyroid  function  abnormality  present  in  the  population  (9.4%).  This  

was significantly  more  common  in  females  (11.4  %)  than  males  (6.2%)  

(p<0.001). Prevalence  of  this  condition  increased  steadily  with  age  (Fig.3.7),  

especially  in females.  Sixteen  percent  of  subclinical  hypothyroid  subjects  had  

goiter  (Grade  21.1%  and  the  rest  being  Grade  1).  Fifty  three  percent  of  

subclinical  hypothyroid subjects  had  positive  anti  TPO  antibody,  while  only  

30.8%  had  positive  anti  TG antibody. Median UIE of hypothyroid subjects was 

203mcg/l.
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       4.3.3 HYPERTHYROIDISM AND SUBCLINICAL HYPERTHYROIDISM 
 

Overt  hyperthyroidism was present  in 1.3% of the population;  whereas 1.4% 

had  subclinical  hyperthyroidism.    Among  hyperthyroid  patients  39%  had  goiter 

(Grade 1 15.4% and Grade 2 23.4%), 35.7% had positive anti TPO antibodies, while 

30.8%  had  anti  TG  antibodies.  There  were  no  cases  of  T3  thyrotoxicosis  in  

this cohort.  Median  UIE  of  hyperthyroid  subjects  was  significantly  (p=0.05)  

higher (336.6mcg/l),  while  that  of  subclinical  hyperthyroidism  was  significantly  

lower(93.5mcg/l) than the rest of the population. 
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Fig. 4.3.Relationship between thyroid dysfunction and age 
 

 
 

Unclassified thyroid  functional abnormalities were those, which could  not  be 

classified  into  any of these 4 categories. There were 3 subjects whose results were 

suggestive  of  central  hypothyroidism  (low  FT4  and  low  TSH  levels)  and  one 

suggestive of central hyperthyroidism or thyroid hormone resistance (high FT4 and 

high TSH). There were 10 subjects who had low FT4 and, 20 who had high FT4 with 

normal TSH value.
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5. DISCUSSION 
 

The   present   study  has   described   the   pattern  of  thyroid   disorders   

at community level in an iodine sufficient adult population of south India for the first 

time  and  the  results  are  very  different  from  the  pattern  reported  in  many  other 

countries. 

 
 

About three decades ago Wickham survey [27] conducted between 1972 and 
 

1974, among the adult population of UK (n=2779) demonstrated prevalence of goiter 

(Grade1=8.6%, grade 2=6.9%), hyperthyroidism (M=2.3% F=2.7%), hypothyroidism 

(M=1%,  F=1.4%),  first  time  for  a  Caucasian population.  After  that  the  

nationwide survey conducted among US population (9>12years) showed that 4.6% of 

them had hyperthyroidism  whereas  1.3%  had  hypothyroidism  but  prevalence  

varied  between different races. The results also indicated that a large proportion of 

the US population has  undetected  thyroid  dysfunction  and  that  screening  is  

highly  essential  [28].  A study  from  an  iodine  sufficient  area  of  Denmark  had  

shown  that  prevalence  of hypothyroidism  and  subclinical  hypothyroidism  was  

0.4%  and  4.0%  respectively, whereas prevalence of hyperthyroidism was 1.3% 

[29]. But in an iodine sufficient Japanese population, prevalence of hypothyroidism 

and hyperthyroidism were much lower (1.39% and 0.61% respectively) [30]. 

 
 

In  India,  previous  nationwide  surveys  among  school  children  in  the  post 

iodization  phase  [13]  has  shown  much  lower  incidence  of  thyroid  disorders  

even among   goitrous   subjects   compared   to   our   study.   The   total   prevalence   

of hypothyroidism was only 0.79% whereas subclinical hypothyroidism was 4.9%. 

But prevalence  of  hyperthyroidism  (1.0%)  was  similar  to  the  present  study.  It  

also showed a persistently high prevalence (23%) of goiter and comparatively higher 

UIE for goitrous subjects suggesting the role of other  factors such as autoimmunity 

and goitrogens as  causative  agents  in  children.  But  the  present  study  among  an  

adult population  shows  a  lower  goiter  rate  but  higher  prevalence  of thyroid  

dysfunction
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than children.  This could be the influence of aging or other environmental chemicals 

on thyroid function and pathology. A recent  large study in school children in Delhi 

showed  a  goiter  prevalence  of  9.2  %  [26].  In  a  small  study  conducted  in  

iodine deficient adult population of Sikkim state had shown that functional 

decompensation occurs in majority of goitrous subjects [31]. But in the present study 

only 36% of the goitrous subjects had thyroid dysfunction. Another community 

survey of iodine deficient adult population in Gujarat, a state the western part of 

India in had assessed the TSH status of the study subjects and found that 7% of them 

had high TSH value [32].    Such a study on iodine sufficient adult population from 

India is lacking and hence  a  direct  comparison  with  our  results  was  not  

possible.  However  this  study showed  much higher prevalence of thyroid  

disorders among adults than previously hypothesized based on children data [12]. 

 
 

This study showed that though median UIE was lower in goitrous subjects it 

was higher than the suggested normal range. This higher prevalence of goiter despite 

sufficient iodine levels points to the role of other unidentified goitrogen exposure in 

the community which may be difficult to identify. 

 
 

The urine iodine excretion rates of the study population were adequate. Results 

of  the  previous   studies   of   iodine  status  conducted  among  school  children   in 

Karimnagar  district  [33]  as  well  as  entire  Telangana  state  [34]   had  also  

shown  that median UIE was adequate. 97.4% of the study population was using 

iodized salt, and were mainly non-vegetarian coastal population with high fish intake 

in their regular diet.  These  factors  could  have  contributed  to  the  iodine  levels  

seen  in  this  study. Though  30%  subjects  had  higher  than  adequate  (>300  

mcg/l)  UIE,  there  was  no value above 500mcg/l which would have suggested over 

iodization. Neither high nor low iodine levels were found be correlating with thyroid 

dysfunction when compared with euthyroid subjects. 

But  UIE  was  significantly  higher  for  hyperthyroid  subjects  suggesting  

the possible role of more than adequate iodine levels in the etiology of this 

condition. On the    contrary    UIE    was    significantly    lower    in    subjects    

with    subclinical hyperthyroidism.  This  is  similar  to  the  results  seen  in  studies  
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conducted  in  areas recently  attained  iodine  sufficiency  suggesting  a  possible  

protective  role  of  high iodine level against subclinical hyperthyroidism [11, 35]. 

 
 

Among   thyroid   dysfunction   subclinical   hypothyroidism   being   the   

most common  condition,  its  prevalence  was  significantly  higher  among  females  

and steadily increased with increasing age among females. This is much higher than 

the prevalence  reported  by similar  studies  in other  countries  [  28-30, 36]. In  fact 

these  results  may  represent  the  pattern  of  thyroid  dysfunction  seen  during  the 

transition  of  one  area  from  iodine  deficiency  to  sufficiency.  Studies  have  

clearly shown  that   prevalence  of  subclinical  hypothyroidism  and   autoimmune  

thyroid disorders  increases with  increasing  iodine  status of the  population  [30,  

37,  38] though some other studies have  not  shown this trend  [39]. It is also  

known that a high iodine intake is associated with lower goiter prevalence and 

higher prevalence of   hypothyroidism  whereas,   as   lower   iodine   intake   is   

associated   with   higher prevalence of hyperthyroidism [40]. But there is no pre 

iodization data available for present study population to make a more meaningful 

comparison of these findings. 

 
 

Unclassified thyroid dysfunction was seen in 30 subjects in this cohort. These 

may represent the subjects who are having thyroiditis or those on the recovery phase 

of thyroiditis or sick euthyroidism etc. These abnormalities could also be due to the 

effect of drugs such as salisylates or beta-blockers etc or due to the rare presence of 

thyroid  hormone  antibodies  [41,  42].  Even drugs  like  metformin  taken  by  

many diabetic patients can also cause low TSH. These subjects need further follow 

up to have a correct diagnosis. 

The results of this study have shown that female gender and presence of goiter 

are more predictive of thyroid dysfunction and this is similar to the results of other 

studies. Among subjects with thyroid dysfunction, autoimmunity was the 

commonest etiology  of  these  disorders. Family  history  of  thyroid  disease  was  

not  seen  as  a significant factor in this study whereas about 50% of the thyroid 

autoimmune cases had positive family history in Caucasian population. Iodine 
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status, economic status, educational level and age were not significantly associated 

with thyroid dysfunction. 

 
This study has some limitations. This was done in north urban area and may 

not  represent  the  data  from  remaining land  area  though  previous  statewide 

surveys of iodine status have  not  shown much difference  between these areas. The 

sample  size  is  rather  small  compared  to  many  other  studies  abroad  and  the  

study population had  more females than males. Those who  had abnormal TFT, 

which do not fit into any groups, could not get their TFT repeated, as we have not 

followed up these  subjects.    We  have  not  assessed  the  nodularity  of  the  goiter  

and  FNAC  of goiters were not done. We did not assess the urinary excretion of 

goitrogens among this population, which could have given lot of valuable 

information. 

 

 

6. CONCLUSION 
 

To summarize, this study clearly showed that undetected thyroid disorders are 

very   high   in   this   iodine   sufficient   community   necessitating   development   

of appropriate screening  strategies to  detect  and treat these conditions considering 

the magnitude of health problems it can cause to the population. 

 
 

The high prevalence of subclinical hypothyroidism should be viewed with due 

importance  in  this  population  considering  its  potential  to  cause  dyslipidemia  

and cardiovascular  disease.  This  also  suggests  the  need  for  larger  studies  with  

adult population from across the nation to get a clearer profile of thyroid disorders in 

India. Finally,  this highlights the  fact  that  in addition to  iodine deficiency 

diseases, other thyroid  disorders  too  need  to  be  given  equal  importance  in  

adult  populations, especially in regions, which are moving from iodine deficiency to 

iodine sufficiency. 
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Introduction: 

 

 
Fruits and vegetable are always a part of balanced diet. That means fruits vegetables 

provide our body the essential nutrients, i.e. Carbohydrates, proteins, vitamins and minerals. Again 

their presence in these is being indicated by some of our general observations, like -freshly cut 

apples become reddish black after some time. Explanation for it is that iron present in apple gets 

oxidized to iron oxide. So, we can conclude that fruits and vegetables contain complex organic 

compounds, and can be tested in any fruits or vegetable by extracting out its juice and then 

subjecting it to various tests which are for detection of different classes of organic compounds. 

Detection of minerals in vegetables or fruits means detection of elements other than 

carbon, hydrogen and oxygen. 

 

Vegetable juice is a juice drink made primarily of blended vegetables and also available in the 

form of powders. Vegetable juice is often mixed with fruits such as apples or grapes to improve 

flavor. It is often  a low-sugar alternative to fruit juice, although some commercial brands of 

vegetable juices use fruit juices as sweeteners, and may contain large amounts of sodium. 

 

Our body needs important nutrients to support its healthy condition. Our food consumption should 

include healthy foods that contain good amount of nutrients sufficient enough to supply our body 

with its required daily nutrition. Nutrients like carbohydrates, proteins, fats, vitamins, minerals, 

etc. play vital and specific role to develop and sustain body. 

 

This project deals with finding out various constituents and compositions of vegetables and fruits. 

Analyzing the type of nutrient present in a food item helps plan a balanced diet.  

 

 

 

 

 



 

 

Aims and Objectives 

 
To analyze some fruits & vegetables juice for the contents present in them, which helps to plan a 

balanced diet.  

In the this project we aimed 

▪ To determine the presence of Calcium, Magnesium, Potassium and Iron in Orange, 

Tomato and Orange Juice. 

▪ To find out the acidity of these juices. 

▪ To find out the presence of proteins and carbohydrates. 

In this project presence of Carbohydrates, Proteins and minerals are analyzed through different 

experiments. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

MATERIALS REQUIRED 

 

• Test Tubes 

• Burner 

• Litmus paper 

• Laboratory reagents 

• Various fruits 

• Vegetables juices 

 

CHEMICALS REQUIRED 

 

•PH indicator 

•Iodine solution 

•Fehling solution A and Fehling solution B 

•Ammonium chloride solution 

•Ammonium hydroxide 

•Ammonium oxalate 

•Potassium sulpho-cynaide solution and picric acid. 

 

 

 

 

 

 

 

 

 

 



 

 

PROCEDURE 

 
The juices are made dilute by adding distilled water to it, in order to remove color and to 

make it colorless so that color change can be easily watched and noted down. Now test for 

food components are taken down with the solution. 

1. Test For Acidity – Take 5ml of juice in a test tube and pH values should be noted 

down by dipping it in the test-tube. If it turns red, it means that the juice is acidic else it is 

basic.. 

2. Test For Starch – Take 2ml of vegetable juice in a test tube, and add a few drops 

of iodine solution to it. If the solution turns blue in color it indicates the presence of 

starch. 

3. Test for Proteins – Take 5ml of 5% of NaOH solution and add 2 drops of CusO4 

known as burial solution and add juice and shake well. If the solution turns violet in color 

it indicates the presence of proteins.  

4. Test For Carbohydrates – Take 2ml of Fehling’s solution A and B and 1ml of 

Fehling’s solution B in a Test tube. If the solution turns red it indicates the presence of 

sugar like maltose, glucose, fructose and lactose. 

5. Test For Potassium – Add 2ml of juice in a test tube and picric acid, yellow color 

precipitate indicates the presence of potassium. 

6. Test For Calcium – Add 2 ml of vegetable juice and add NH4Cl solution. Filter 

the solution and to the filtrate add 2 ml of ammonium oxalate solution. White precipitate 

indicates the presence of calcium. 

7. Test for Magnesium – To 2ml of juice add NH4OH and excess Disodium 

Hydrogen Phosphate . White precipitate indicates the presence of magnesium. 

8.Test for Iron – To 2 ml of juice add a drop of Conc. Nitric acid. Boil the solution 

,cool and add 2-3 drops of potassium sulpho cyanide solution. Blood red colour shows 

the presence of iron. 

 



 

 

TEST, OBSERVATION & INFERENCE 

 

ORANGE JUICE 

V A T I O N I N F

E  

TEST FOR ACIDITY  

  Take 5ml of orange juice in a test tube and dip a pH paper in it. If pH is less than 7 the 

juice is acidic else the juice is basic. The pH comes out to be 6.Orange Juice is weak acid. 

TEST FOR STARTCH 

Take 2 ml of juice in a test tube and add few drops of iodine solution. It turns blue black in color 

than the starch is present.  

TEST FOR CARBOHYDRATES (FEHLING’S TEST) 

  Take 2 ml of juice add 1 ml of Fehling solution A & B and boil it. No red colored precipitate 

obtained. Carbohydrates are absent. 

TEST FOR IRON 

  Take 2 ml of juice add drop of conc. Nitric acid. Boil the solution cool and add 2-3 drops of 

potassium sulpho-cyanide solution . Absence of blood red color. Iron is absent. 

TEST FOR CALCIUM 

Take 2 ml of juice add Ammonium chloride and ammonium hydroxide solution. Filter the 

solution and to the filtrate add 2 ml of Ammonium Oxalate solution. White ppt.indicates the presence 

of calcium.  Calcium is present. 

TEST FOR POTASSIUM   

Add 2ml of juice in a test tube and add picric acid, yellow color precipitate indicates the 

presence of potassium.                                          

TEST FOR MAGNESIUM  

To 2ml of juice add NH4OH and excess Disodium Hydrogen Phosphate in a test tube. 

White precipitate indicates the presence of magnesium. 

 

 

 



TOMATO JUICE 

T E S T O B S E R

V A T I O N I N F  

TEST FOR ACIDITY  

  Take 5 ml of juice in a test tube and dip pH paper in it. If pH is less than 7 the juice 

is acidic and if the pH is more than 7 the juice is basic. The PH comes out to be 5.So tomato juice 

is acidic. 

 

TEST FOR STARCH 

Take 2 ml of juice in a test tube and few drops of iodine solution.  

 Absence of  blue black color. Starch is absent. 

TEST FOR CARBOHYDRATES (FEHLING’S TEST) 

 Take 2 ml of juice and 1 ml of Fehling solution A & B and boil it. Red precipitate is obtained. 

Carbohydrates are present in tomato. 

TEST FOR IRON 

 Take 2 ml of juice add drop of conc. Nitric acid boil the solution cool and add 2-3 drops of 

potassium sulpho-cyanide solution. Blood red colors show the presence of iron. Presence of blood red 

color. Iron is present. 

TEST FOR CALCIUM 

 Take 2 ml of juice add Ammonium chloride and ammonium hydroxide solution. Filter the solution 

and to the filtrate add 2 ml of Ammonium Oxalate solution. White precipitates indicate the presence of 

calcium. Calcium is present. 

TEST FOR MAGNESIUM 

   To 2ml of juice add  NH4OH and excess Disodium Hydrogen Phosphate in a test tube. 

White precipitate indicates the presence of magnesium. 

TEST FOR POTASSIUM 

Add 2ml of juice in a test tube and add picric acid, yellow color precipitate indicates the 

presence of potassium.                                          

 

 



CARROT JUICE 

 

TEST FOR ACIDITY   

 Take 5 ml of juice in a test tube and dip pH paper in it. If pH is less than 7 the juice is acidic and 

if the pH is more than 7 the juice is basic. The PH comes out to be 5.So carrot juice is acidic. 

 

TEST FOR STARCH 

Take 2 ml of juice in a test tube and few drops of iodine solution.  

  Absence of  blue black color. Starch is absent. 

TEST FOR CARBOHYDRATES (FEHLING’S TEST) 

  Take 2 ml of juice and add 1 ml of Fehling solution A & B and boil it.  

 Presence of red color precipitates. Carbohydrates are present in carrot. 

TEST FOR POTASSIUM 

 Take 2 ml of juice add picric acid to the solution. Yellow colored ppt shows the presence of 

potassium. Potassium is present. 

TEST FOR CALCIUM 

 Take 2 ml of juice add Ammonium chloride and ammonium hydroxide solution. Filter the solution 

and to the filtrate add 2 ml of Ammonium Oxalate solution.  

Absence of white ppt. Calcium is absent. 

TEST FOR MAGNESIUM   

To 2ml of juice add NH4OH and excess Disodium Hydrogen Phosphate in a test tube. 

White precipitate indicates the presence of magnesium. 

TEST FOR POTASSIUM 

Add 2ml of juice in a test tube and add picric acid, yellow color precipitate indicates the 

presence of potassium.                                         

 

 

 

 

 

 



CONCLUSION 

 

After analyzing the vegetables and fruits it can be well concluded that all of them contain 

one or the other compounds vital for body functioning. It is observed that carbohydrate is a 

predominant constituent.  It is a natural merit, as living organism require carbohydrate the most 

common for generating energy.   

Among minerals presence of calcium is considerable as its present in all the selected food 

items. Iron, magnesium and are also present sufficiently.  

The results throw a light on significance of vegetables and fruits as their constituents are 

vital compounds and nutrients. 

•Most of the Fruits and Vegetable contain Carbohydrates. 

•Calcium is present in Vegetables as well as Fruits. 

•Starch is present in Vegetables and Fruits. 

•Iron is present in Vegetable Juice and in Fruits. 

 The deficiency of these nutrients can lead to various metabolic disorders. So, besides 

cereals, milk and its products and non-vegetarian food items, vegetable and fruits must be included 

in a daily balanced diet of all. 

Therefore it can be concluded that both Fruit juices as well as Vegetable juices are 

necessary in our daily diet.  
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Introduction 

 
Goods and Services Tax is stated to be one of the biggest tax reforms in India, which would 

not only impact the business but also the common man. 

 
The primary impact to be felt by the consumers would change in prices of goods and 

services on account of GST rates. 

 
In terms of impact in prices, while services would mostly be more expensive in the initial 

phases, impact on prices of goods could be a mixed bag. In the long run, once the benefits 

of GST are expected to kick-in in terms of higher input credits and reduction in cascading 

effect, it is anticipated that the inflationary effect will come down and prices, in general, 

would come down and stabilize. 

 
In services, the tax rate has increased from 15% to 18%. The 3% increase could potentially 

mean an increase in the price of services by 3% for the common man, in the short run. 

 

Within the household budget, there are likely to be some obvious gainers and some obvious 

losers but once the law and pricing of commodities reach steady state, all consumers should 

gain. We have provided a few examples to explain the impact of GST on the common man, 

the impact on pricing on account of additional credits and hence reduced cost of supply is 

separate. 

 
GST is expected to bring greater transparency, improve compliance levels and create a 

common playing field for businesses. 
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Need for the Study 

 
 This study will help us to examine the impact of GST after its implementation. 

 Also the study will show the benefits of GST after its implementation. 

Ex: (Eliminating the cascading effects of taxes), (Reduce tax evasion and 

increase the revenue and GDP by widening the tax base) 

  There are various taxes that have to pay at every stage and differently collected by 

State and Central Government and rates differ from one state to another. If we talk 

about GST, it will unify the whole nation and taxes will be divided among Central and 

State Governments, which will make easier to provide services and goods across the 

country, as no more additional state taxes will be imposed. It is important to know 

about the advantages and disadvantages of G.S.T. 

 

Scope of the Study 

 
The study covers the general consumers about the knowledge in the GST regime. The study 

covers the consumers and their buying behavior and the sales performance, with respect to 

the period after the implementation of GST. GST is expected to rationalize and simplify the 

consumption tax structure at the centre and state level. GST will also call for fundamental 

redesigning of the value chain. 

 

Objectives of the Study 

 
1. To know the impact of GST on consumers. 

2. To acquaint about the advantages of single tax system. 

3. To compare the short run and long run effects on common man regarding GST. 
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Research Methodology 

 
Keeping the facts related in view an attempt has been made in the study to find out the 

impact of GST on common man, society in long run and short run period. 

 

Primary and secondary data have been used to present the study. 

 

Survey: 

 
The survey was done on 50 respondents in Karimnagar District. The study period is 

22.11.2021-30.11.2021. The primary data was collected through a questionnaire. 

 

Statistical Tools Used 

Statistical tools used for the study are tables, percentage analysis and relevant graphs like pie 

charts 

 

Hypothesis 

 
The present study has certain hypothesis which can be justified with the help of 

secondary and primary data sources. The hypotheses listed for the study are as follow: 

 

1. Impact of GST is dissimilar on various groups of society. 

2. GST has been imposed and some consumers are dissatisfied. 
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Review of Literature 

 
Anshu Ahuja (2017) , in the research paper titled “Perception of people towards goods and 

services tax” found that, the consumers are satisfied that goods and services tax will reduce 

the tax evasion in the country and will increase the transparency in the tax structure. He 

further suggested that, the government should give some relaxation to farmers and small 

scale business to avoid the adverse impact of goods and services tax on their income level.  

 

Gowtham  Ramkumar (2017) , in his study titled “Impact of GST on consumer spending 

ability in Chennai City” concluded that, the consumers are left with less money after GST, 

rise in inflation level and fall in prices of certain goods after GST implementation. He 

further concluded that, the GST rates will have a significant impact on the spending ability 

of the consumers and suggested that benefits of input tax credit must be transferred by the 

companies to the consumers. 

            

Krishan Kumar (2017), "A study on Consumers perception towards GST (Goods and 

service tax)" - has stated that the consumers have not yet got complete understanding about 

the basic concept of GST. So, the researcher has suggested to make more efforts to create a 

basic awareness about the concept of GST. He further more suggested that there is a need 

to provide training programmes for the professionals of almost all the sectors of the 

economy for its successfulimplementation. 

 

Manoj Kumar Agarwal (2017) , in his research paper titled “People’s perception towards 

GST – An empirical study” found that, people feel that GST has increased legal 

compliances and it will increase the tax collection of the government. He further found 

that, the GST has increased the tax burden of businessmen and suggested that efforts 

should be made on the part of the government to ensure people have a proper 

understanding of the goods and services tax implemented in India.

4 
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Theoretical Framework 
 

Taxes are generally classified into direct and indirect taxes. Direct taxes are taxes on 

income [individual, corporate, real estate, stamp duty], while indirect taxes are taxes on 

goods [sales] and services [custom duties and exercise duties]. Of the above mentioned 

taxes GST is included in the second type, where it is a system of taxation of expenses or 

use of goods and services. GST is a mechanism for collecting revenue from individuals 

companies other bodies for the purpose of financing government spending especially in 

socio economic development programs. According to the experts, It is a mandatory fee 

imposed by the government on individuals, firms or organisation and concern, where the 

money will be reused or spent by the government on the activities and project that provide 

mutual benefit to the community. It was brought to eradicate the multiple cascading taxes 

levied by the central and state governments. It was introduced as [122nd] constitutional 

amendment bill. It is governed by GST council and its chairman is the Finance Minister of 

India. In GST, goods and services are taxed at different rates, 5%,12%,18% and 28%.There 

is a special rate of 0.25% on rough precious and semi-precious stones and 3% on gold. 

 

Definition 

 

“GST is a tax on goods and services with value addition in each stage having 

comprehensive and continuous chain of set of benefits from the producers’ or sales 

producer’s point up to retailers level where only the final consumer should bear the tax”. 

 

Importance of GST 

 

GST helps in the eradication of many indirect taxes which eventually leads to the 

removal of unaccounted money as it is tied up to Digital India scheme. As a result, 

digitalization would bring the money circulation into account. It will be important for the 

economy in following ways: tax evasion, tax avoidance, limits the black market and helps 

in the development of backward states. This will help to remove the local tax bias, which 

means a person, can set a factory in any state without worrying about the tax rates. This 

study brings the pathway to analyze the buying behaviour of customers and sales 

performance in registered retail mart, know the public attitude towards GST. 

 

 

5 
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Data Analysis 

 

1. ‘GST is a very good tax reform for India’ 
 
 

Sl. No. Response No. of Respondents Percentage (%) 

1 ‘Strongly agree’ 28 56 

2 Agree 15 30 

3 ‘Neutral’ 6 12 

4 Dis Agree 1 2 

5 Strongly Dis Agree 0 0 

 Total 50 100 

 

Source: Data collected from primary sources through questionnaire method 
 

 

 

Interpretation : 

The above chart depicted that majority of the respondents satisfied with the statement 

that GST is a very good tax reform for India. 30% ‘Agreed’ 12 % are ‘Neutral’. Hence 

it is concluded that majority of the respondents i.e. 56 % are Strongly agreed and 30% 

agreed with this statement. 

6 
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2. ‘GST has increased various legal formalities’ 
 
 

Sl. No. Response No. of Respondents Percentage(%) 

1 ‘Strongly agree’ 21 42 

2 Agree 21 42 

3 ‘Neutral’ 7 14 

4 Dis Agree 1 2 

5 ‘Strongly disagree’ 0 0 

 Total 50 100 

 

Sources: Data collected from primary sources through questionnaire method. 
 

 

 
 

Interpretation : 

The above table shows that majority of the respondents agreed with the statement that 

after implementation of GST various types of formalities are increased. 42% 

respondents ‘Strongly agreed’.  42% Agreed and 14% are ‘Neutral’. So it is concluded 

that majority of the respondents supported this statement. 

7 
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3. ‘GST has increased the tax burden on common man’ 
 
 

Sl. No. Response No. of Respondents Percentage(%) 

1 ‘Strongly agree’ 8 16 

2 Agree 16 32 

3 ‘Neutral’ 15 30 

4 Disagree 11 22 

5 Strongly Disagree 0 0 

 Total 50 100 

 
Sources: Data collected by Primary sources through the questionnaire method . 

 

 

 

 
Interpretation : 

The above table shows that majority of the respondents i.e. 32% ‘Agreed’ with this 

statement and 30% are ‘Neutral’ and 22% Disagreed’. 16% respondents ‘Strongly 

agreed’. So it is concluded that GST has increased the burden on Common man. 

8 
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4. ‘The impact of GST is negative on consumers’ 

 
 

Sl. No. Response No. of Respondents Percentage(%) 

1 ‘Strongly agree’ 7 14 

2 Agree 19 38 

3 ‘Neutral’ 14 28 

4 Disagree 8 16 

5 Strongly Disagree 2 4 

 Total 50 100 

 
Sources: Data collected from Primary sources through questionnaire method . 

 

 

 
 

Interpretation : 

From the above table and chart it is concluded that 38% respondents ‘Agreed’  and 

14% ‘Strongly agreed’ the statement really.  28% are ‘Neutral’ to this statement but 

16 % and 4% are Disagreed and Strongly Disagreed. Therefore it is concluded that the 

impact of GST is negative on consumers. 
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5. ‘GST has increased the tax burden on businessmen’ 
 
 

Sl. No. Response No. of Respondents Percentage (%) 

1 ‘Strongly agree’ 12 24 

2 Agree 19 38 

3 ‘Neutral’ 13 26 

4 Disagree 6 12 

5 Strongly Disagree 0 0 

 Total 50 100 

 
Sources: Data collected from Primary Sources through questionnaire method . 

 

 

Interpretation : 

The above table and figure show that maximum respondents (38%) Agreed that ‘GST 

has increased the tax burden on businessmen’.  24% ‘Strongly agreed’,  26% are 

‘Neutral’ and  12% Disagreed this statement. Hence, it is concluded that maximum 

results are positive for this statement. 

10 
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6. ‘Govt. has imposed GST on people without any preparation’ 
 
 

Sl. No. Response No. of Respondents Percentage (%) 

1 ‘Strongly agree’ 6 12 

2 Agree 12 24 

3 ‘Neutral’ 22 44 

4 Disagree 8 16 

5 Strongly Disagree 2 4 

 Total 50 100 

 
Sources: Data collected from Primary sources through questionnaire method . 

 

 

Interpretation : 

The above table shows that 24% respondents Agreed the statement but maximum 

respondents i.e. 44%   are ‘Neutral’  and 16%  disagreed.  12%  respondents ‘Srtongly 

agreed’ and 4% ‘Strongly disagreed’. 
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7. ‘GST is very difficult to understand’ 
 
 

Sl.No. Response No. of Respondents Percentage (%) 

1 ‘Strongly agree’ 6 12 

2 Agree 18 36 

3 ‘Neutral’ 15 30 

4 Dis agree 10 20 

5 Strongly Dis agree 1 2 

 Total 50 100 

 
Sources: Data collected by Primary Sources through questionnaire method . 

 

 

Interpretation : 

Above table  depicts that majority of the respondents i.e. 36%  ‘Agreed’ and 30 % are 

‘Neutral’ and  12%  ‘Strongly agreed’ with the statement i.e. ‘GST is very difficult to 

understand’.  20% ‘Disagreed’ and 2% ‘Strongly disagreed’ with this statement. 

Hence, it is concluded that maximum respondents  ‘Agreed’. Therefore it is clear that 

it is very difficult to understand GST. 

12 
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8. ‘GST will increase the inflation in the country’ 

 
 

Sl.No. Response No. of Respondents Percentage(%) 

1 ‘Strongly agree’ 9 18 

2 Agree 6 12 

3 ‘Neutral’ 17 34 

4 Disagree 14 28 

5 Strongly Disagree 4 8 

 Total 50 100 

 
Sources: Data collected from Primary sources through questionnaire method . 

 

 

Interpretation : 

The above table and figure 18% ‘Strongly agreed’ and  12% respondents  ‘Agreed’ 

this statement. 34% are ‘Neutral’ and 28% ‘Disagreed’ this statement. 8% respondents 

‘Strongly disagreed’. 

13 
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9. ‘GST is beneficial in long run’ 

 
 

Sl.No. Response No. of Respondents Percentage(%) 

1 ‘Strongly agree’ 8 16 

2 Agree 25 50 

3 ‘Neutral’ 14 28 

4 Disagreed 3 6 

5 Strongly Disagree 0 0 

 Total 50 100 

 
Sources : Data collected from Primary sources by questionnaire method. 

Interpretation : 

From the above figure  it is concluded that 50% respondents supported that ‘GST is 

beneficial in long run’. 16% ‘Strongly agreed’ with the  statement and  28%  are 

‘Neutral’.     Hence it is clear that Goods and Services Tax is beneficial in the long 

run. 

 

 

14 
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10.  ‘GST will increase the tax collection of the Government’ 
 

Sl.No. Response No. of Respondents Percentage (%) 

1 ‘Strongly agree’ 22 44 

2 Agree 17 34 

3 ‘Neutral’ 8 16 

4 Disagree 3 6 

5 Strongly Disagree 0 0 

 Total 50 100 

 

Sources: Data Collected from primary sources by questionnaire method . 
 

 

Interpretation : 

The above table shows that majority of the respondents i.e. 44 % ‘Strongly agreed’ 

and 34% Agreed with this statement. 16% are ‘Neutral’ and 6% Disagreed. Hence it is 

concluded that GST will increase the tax revenue of the Government. 
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Findings 

 
1. 56 % respondents opined that  GST is a very good tax reform for India. 

2. Maximum respondents opined  that ‘GST has increased various legal  

formalities’. 

3. It increased the tax burden on common man.  

4. The impact of Goods and Services Tax on consumers is negative.  

5. Maximum respondents opined that GST is very difficult to understand.  

6. Goods and Services Tax is beneficial in the long  run.  

7. GST will increase the tax revenue of the Government.  

8. The maximum of the respondents’ notions are very positive towards  GST. 

 

 

16 
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Conclusion 

 
GST will be able to break the complicated structure of separate central and state taxes and 

to create a uniform taxation system which will be applicable across the entire country. 

Taxes will be implemented more effectively since a network of indirect taxes like excise 

duty, service tax, central sales tax, value added tax (VAT) and octroi will be replaced by 

one single tax i.e. GST. But do consumers get benefits from GST? There is no definite 

answer to this, as for the producers and the government, the straight answer is yes. But the 

benefits from GST for consumers are not that simple. This is because the impact of GST is 

different on various goods and services. Obviously it will bring down the prices and lead 

to increase the demand for goods and services which would benefit the consumers, but not 

everything will become cheaper.  
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Suggestions 

 
 The government should take necessary care for prices of essential commodities so 

that there will not be any hike in prices and thus the consumers will not be 

suffered. 

 Disputes on GST must be addressed in a speedy manner. 

 The government should make sure to have a good control over the revenue 

collected from GST. 
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Questionnaire 

 
1. ‘GST is a very good tax reform for India’. 

 

  ‘Strongly agree’ 

  ‘Agree’ 

 ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 
 

2. ‘GST has increased various legal formalities’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

 ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 

 

3. ‘GST has increased the tax burden on common man’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 

 

4.  ‘The impact of GST is negative on consumers’ 

 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

‘Strongly disagree’ 

19 
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5. ‘GST has increased the tax burden on businessmen’. 

 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 

 

6. ‘Govt. has imposed GST on people without any preparation’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 

 

7. ‘GST is very difficult to understand’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 

 

8. ‘GST will increase the inflation in the country’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

‘Strongly disagree’ 
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9. ‘GST is beneficial in long run’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

  ‘Strongly disagree’ 

 

 

10. ‘GST will increase the tax collection of the government’. 
 

  ‘Strongly agree’ 

  ‘Agree’ 

  ‘Neutral’ 

 ‘Disagree’ 

‘Strongly disagree’ 
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 Introduction:

 Sincethebeginningoftheuniverse,thesunhassentoutwavesthatcreateEMFs,or

radiation.AtthesametimethesunsendsoutEMFs,wecanseeitsenergyradiatingout.

Thisisvisiblelight.Inthe20thcentury,electricpowerlinesandindoorlightingspread

acrosstheworld.Scientistsrealizedthatthepowerlinessupplyingallthatenergytothe

world’spopulationweresendingoffEMFs,justlikethesundoesnaturally.Overthe

years,scientistslearnedthatmanyoftheemergingelectricalappliancesalsocreate

EMFs.



 WhatIsanElectromagneticRadiation?

Electromagneticradiation maysurroundusinmoderneverydaylife,butwhat is it?Andis

itactuallysafe?Whilesomeformsofelectromagneticradiationareknowntobeharmful,

otherformsaremorecontroversial.We’lldiscussthedifferenttypesandthescience

surroundingsafetybelow.

AbasicpointtorememberisthatEMFscomefrom allsortsofthings,includingour

microwaveovens,cellphones,cordlesstelephones,smartmeters,TVandradio

broadcasts,computersect.,

ReviewofLiterature: 

Thereareelectricfieldsthat developthroughvariancesinvoltage,andthereare

magneticfieldsthat developfrom the flowofelectriccurrent.Thehigherthe

electricfieldorthegreaterthemagneticfield,thestrongertheelectromagnetic

radiation.Wecanhaveelectricfieldswithoutacurrent;however,ifthereisa

current,themagneticfieldwillvaryinhowmuchpowerituses,whereasthe

electricfieldwillbeconstant.



 Non-IonizingRadiation

Thiscategoryofelectromagneticradiationincludeslow-tomid-frequency
radiation,whichisgenerallyperceivedasharmlessduetoitslackofpotency.

• ExtremelyLowFrequency(ELF)

• Radiofrequency(RF)

• Microwaves

• VisualLight

• Sourceexamplesinclude

• Microwaveovens

• Computers

• Houseenergysmartmeters

• Wireless(Wi-Fi)networks

• CellPhones

• Bluetoothdevices

• Powerlines



• MRIs

 IonizingRadiation 

Thistypeofelectromagneticradiationincludesmid-tohigh-frequency
radiationwhichcan,undercertaincircumstances,leadtocellularandor
DNAdamagewithprolongedexposure.

• Ultraviolet(UV)

• X-Rays

• Gamma

• Sourcesofionizingelectromagneticradiationinclude:

• Ultravioletlight

• X-Rays

• Somegammarays

ILLeffectsofEM radiation



ILLeffectsofEM radiation

• Dizziness

• ElectromagneticRadiationMayCauseCancer

• AffectsBrainFunction

• racingheartorirregularheartbeat

• weakness

• anxiety

• fatigue

• feelingfaint



• difficultyconcentrating

• chestpainorpressure

 ResearchMethodology:

 WemainlyconcentratedontheElectroMagneticradiationfrom the
mobilephones.Inourfindingstherearemanyappsavailablenow
daystoshow how muchweareexposedtoEM radiation.So,we
downloadedanappcalledELECTRO SMARTinourmobilesand
foundtheexposureindifferentplaces.

 Wecollectedourselvesthestatisticaldataandtabulatedall.

 ByusingsoftwarecalledOrigin8.5,wehaveplottedthegraphs.

Observation&Datacollection:



Graph:



NaturalwaystoreducetheEMFs:



 Conclusions:



 Createwideawarenesstothepublicabouttheilleffectsofcellphones.

 Governmenthastotakeinitiationandimposebanonthecellphonestotake
them topublicgatherings,schools,collegesandinalleducationalinstitutions,
temples,hospitals,librariesetc;

 Installpublictelephoneboothsandencouragethepublictousethem.

 Strictlyinstructthat,usewiredconnections,bantheloudspeakers,monitorthe
usageofmobiles.

 References:
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NATURAL GUMS AND RESIN PLANTS OF NORTHERN TELANANGA 

AND THEIR IMPORTANCE 

INTROUDCTION: 

Natural gums and resins occupy a prime place among non wood forest produce.(NWFP) . Natural 

Gums and resins are  polysaccharides of  natural origin and they are mostly botanical gums found 

in the woody elements or in  seed coatings  of plants  which are widely used in traditional   

medicine like Ayurveda; Siddha etc. and used in food industry , Pharma industry, Textile 

Industry  and  has importance in Indian culture also.  

 Globalization and technological developments  leads to various health, Psychological,  

economical  or social and  environmental problems as a result we are losing the important forest 

resources. One of them is gum and resin yielding plants.   And now a days awareness is 

increasing among the people about the use of plant-derived medicines which are relatively 

cheaper and safer, with minimum or no side effects. The traditional medicine has remedies for 

some ailments for which there is none in the modern medicine. This has lead to the global 

demand for herbal drugs.  Natural gums and resins are important in treating various ailments by 

tribal people and have importance in traditional medicine.  

 Traditional medicine is an aged-old method and the WHO is supporting it cause globally. This is 

also known as ethanomedicine.  Tribal people depend upon forest for their daily needs.  They 

also collect gums and resins along with other NWFPs. So there is a need to know how these 

medicinal and economic plant products like the exudates are used by the local people.  So we 

have chosen this project to study about natural plant  gums and resins in northern Telangana and 

their importance So We have chosen  this project to study about natural plant  gums and resins 

in our region . 

 



OBJECTIVES: 

1. To know about natural gum and resins yielding plants found in Northern Telangana. 

2.To know the usages of  gums and resins by tribal people 

3.To understand  the economic value of gums and resins. 

4.To spread awareness about gums and resin yielding plants so that we can conserve them for our 

future generations 

 

          NATURAL GUMS AND RESINS  

 

    The natural gums and resins are exudates of plants in the form of tears due to injury or 

diseases or produced by tapping the bark.  

 

NATURAL GUMS 

 The gums contain carbohydrates and their derivatives. Gums are water soluble and insoluble in 

organic solvents (e.g. alcohol) and they form a viscid solution. The gums are formed as a result of 

disintegration of internal plant tissues mostly from the decomposition of cellulose. 

 A viscous fluid comes out at the point of injury to seal the wound on the plant body. This 

process is known as ‘gummosis. This fluid gets hardened on contact with air, stopping the 

bleeding of sap on one hand and thereby sealing the entry of pathogens or pests on the other. 

 In Pharmaceutical industry, gums are used as binding agent in tablets and suspending and 

emulsifying agent in creams and lotions. They are used in dental and medicinal fields. 

 Some of the gum-yielding plant families are the Leguminosae, Anacardiaceae, Rutaceae, 

Combretaceae, Meliaceae and Rosaceae.  

 



RESINS 

      Resins are insoluble in water but soluble in organic solvents like alcohol,ether. 

They are oxidation products of various essential Oils.  They originate through 

reduction and polymerization of carbohydrates. 

  Resins are used in paints, varnishes, incense, soaps, leather finishes,  adhesives, 

sizing, Pharmaceuticals, lithography .Some of Resin-yielding plant families 

Burseraceae, Leguminosae etc. 

Gums and Resins are collected from stem, seed, fruit, root, leaf bud of the plants.  

 

   

 STUDY AREA :  Northern Telangana region (Adilabad,Warangal,Niamabad, 

Karimnagar and Khammam (erstwhile Districts)  

 

MATERIAL AND METHODS: 

PLANTS SPECIES IDENTIFICATION The gum and gum-resin yiedling plant 

species from  Northern Telangana are enumerated scientifically and taxonomically. 

herbarium of gum plants The study material is gathering of traditional knowledge 

of gums and resins and there uses. 

The gum plants are identified using the information from local people, literature 

surveys, and through  data bases  from books ,internet sources . 



GUM COLLECTION: The plant gums are collected by the students from the 

field. The materials used for gum picking are knife, basket, mica paper, forceps, 

mat, bags . These instruments should not be used for other purposes 

  North Telangana (Adilabad, Warangal,Nizamabad, Karimnagar and Khammam 

(erstwhile Districts)  

Scientific Method of Gum Tapping:   

    For Gum tapping a healthy plant having the stem which is above 90 cm diameter 

at the breast height is to be selected. 

The gum picker is making a cut on the stem, the incision size should be 10 to 15 cm 

only.  Only one incision is to be made per stem. Always one has to use a sharp 

knife to make the wound/cut. When we cut the stem bark one has to see that the 

inner layer does not get damaged. Otherwise, the plant will die. 

 Cut the stem of the tree up to 1 mm thickness, like removing the onion peel.  

 Further, one has to ensure that the gum vessels are not broken. 

 

        The Gum picker makes a blaze on the stem of the tree and leaves the tree for 

20 to 30 days. After that period, they pick the gum from the stem for 2 to 3 days. 

There is no need to cut the stem every time. After picking the gum, the impurities 

are to be removed before drying. The gum is graded according to the colour it 

possesses, etc.After picking up the gum ,the impurities are to be removed before 

drying. The gum is graded according to the colour it possess.  

 



 

PRECAUTIONS:  

   During the rainy season, The Gum should not be dried near the stove. 

Gum should not be made into round shapes.Other materials should not 

be kept along with the gums. Smoking is prohibited where the gum is 

placed. 

 

  

 

Gum tapping  on Tellamaddhi                     Gum collection by the students             



Following is the list of important natural gum and resin plants of northern 

Telangana 

 

S.

No

.  

NAME 

DRU

G 
USE/S Plant 

VERNA

CULAR 
BOTANICAL FAMILY 

1 Nalla 

thumma 

Acacia nilotica 

ssp. indica 

Leguminosae Gum 1. Extracted from 

trunk for sale 

 

2. Diarrhea,dysentary 

and diabaties. 

2 Chikrum

an/   

Thiruma

n 

Anogeissum 

latifolia 

Combretacea

e 

Gum 1. Commercial  

 

2. Eaten by 

Chenchus,Konda 

reddis and Koyas 

3.Used in  calico 

printing 

3 Andugu 

 

   

Boswellia 

serrata 

Burseraceae Resin 

 

 

1.Dog bite: Applied 

over the bitten area. 

 

2.Child diseases:      

Incense in home by 

Koyas 

3.Scorpion sting: 

Applied over the 



bitten area by Koyas 

 

4. Used as incense 

5.Common Skin 

Diseases: Resin 

applied externally on 

affected areas 

6.Skin eruptions: 

Resin applied till cure 

4 Modugu Butea 

monosperma 

Leguminosae Gum 1. Backache: Gum 

disolved in a cup of 

water administered 

daily once for a week 

by Koyas 

 

 

2 Dysentery: 

Gum 

administered  

orally once in a 

day till cure 

 

 

 

 



5 Kondago

gu/ 

Kumbi/S

ilk 

Cotton 

Tree 

Cochlospermum 

+  religiosum 

Cochlosperm

acae 

Gum 1.Extracted from stem 

bark by local tribes 

 

 

2. Cough and 

gonorrhea, 

syphilis and 

asthma.  Local 

medicines as a 

substitute for 

the Gum karaya 

 

3.Ulcers: Gum 

used for 

treatment 

6 Karaya, 

Kovie 

Tapsy/T

avisi/ 

Kovela 

chettu 

Firminia simplex   

(Sterculia urens) 

  

  

Malvaceae 

(Sterculiacea

e) 

  

  

Gum 

  

Gum is commercial;  

used in cooling, 

dysentery 

 

 

 

1. Cooling effect: 

Gum called katira  

eaten directly 

2.Dysentery:G

um dissolved in 

a glass    of  

water drink as 

febrifuge 

 



3.Menustrual pains: 

Gum eaten to be 

relived of pains  

 

 

 

 

4. Improving 

stamina, 

Suppression in 

the phenol 

content in the 

body: Pinch of 

gum 

administered 

daily once for 

40 days by 

local healers 

5.Medicine and 

paste  

preparations 

 

6. Thickening 

agent in the 

textile industry 

7.Pharamaseuti

cal and 

Medicinal 

preparations 

such as lotions, 

sprays,  etc.  



       

Conclusion 

                  Through our study we found plants like Tella thumma, Nalla thumma 

Narlinga, Dirisena, Kasulu, Thiruman, Tapsychettu(Utnoor), Andugu(Karimnagar 

Manthani,Choppadandi area,Khammam) Modugu in northern Telangana region. 

  And these gums and resins used for various purposes by tribal people employed in 

a wide range of food and pharmaceutical products and in several other applications.  

As these have wide range of uses, constitute the source of multi-billion dollar 

economy to the country. As industries are preferring synthetic gums and resins so 

nowadays the use natural gums and resins declined. The use of natural gums for 

pharmaceutical applications is attractive because they are economical, readily 

available, nontoxic, capable of chemical modifications, potentially biodegradable, 

and with few exceptions, also biocompatible. So there is a need to enhance usage of 

natural gums and resins as these are environment friendly. Majority of 

8. Cosmetics, 

paper industry 

pulp binder 

9. Cordage 

industry 

10. Glue made 

from proteins 

of the seeds 

used as an 

adhesive in 

making 

plywood. 



investigations on natural polymers in drug delivery systems centre around 

polysaccharides. Natural gums can also be modified to have tailor-made products 

for drug delivery systems and thus can compete with the synthetic excipients 

available in the market. Though the use of traditional gums has continued, newer 

gums have been used some of them with exceptional qualities. We have to 

conserve these important forest resources NWFP for the future generations. There 

is huge scope for research on newer gums and mucilages obtained from plants and 

could be further exploited in future as a novel natural polymer for development of 

different drug delivery systems in pharma industry.   
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Objectives  

1) To study the effectiveness of Vedic 

Mathematics technique for enhancing the 

performance of the students in solving 

mathematical calculations like 

multiplication.  

 

2) To study the effectiveness of Vedic 

Mathematics technique for enhancing the 

time taken by the students in solving 

problems 

 

3)  To create awareness about the importance 

of Vedic  Mathematics among students. 

 



   

 

 

 

INTRODUCTION: 

● Vedic Mathematics is a collection of 

Techniques/Sutras to solve mathematical 

arithmetic’s in easy and faster way. It 

consists of 16 Sutras (Formulae) and 13 

sub-sutras (Sub Formulae) which can be 

used for problems involved in arithmetic, 

algebra, geometry, calculus, conics. 

● Vedic Mathematics is a system of 

mathematics which was discovered by 

Indian mathematician  

● Using regular mathematical steps, solving 

problems sometimes Jagadguru Shrissss 



Bharathi Krishna Tirthaji in the period 

between A.D. 1911 and 1918 and published 

his findings in a Vedic Mathematics Book 

by TirthajiMaharaj 

● Veda is a Sanskrit word which means 

‘Knowledge’. 

● are complex and time consuming. But using 

Vedic Mathematics General Techniques 

(applicable to all sets of given data) and 

Specific Techniques (applicable to specific 

sets of given data), numerical 

calculations can be done very fast 

 

 

 

http://www.amazon.in/Mathematics-Bharati-Krishna-Tirthaji-Maharaja/dp/8120801636/ref=as_sl_pc_tf_til?tag=mathlearners-21&linkCode=w00&linkId=&creativeASIN=8120801636
http://www.amazon.in/Mathematics-Bharati-Krishna-Tirthaji-Maharaja/dp/8120801636/ref=as_sl_pc_tf_til?tag=mathlearners-21&linkCode=w00&linkId=&creativeASIN=8120801636


 

 

 

History Of Vedic Mathematics 

Shri Bharathi Krishna Tirthaji Maharaj was 

born in March 1884 in the Puri village of 

Orissa state. He was very good in subjects like 

mathematics, science, humanities and was 

excellent in Sanskrit language. His interests 

were also in spiritualism and mediation. In 

fact when he was practicing meditation in the 

forest near Sringeri, he rediscovered the Vedic 

sutras. He claims that these sutras/techniques 

he learnt from the Vedas especially ‘Rig-

Veda’ directly or indirectly and he intuitively 

rediscovered them when he was practicing 

meditation for 8 years. 



 

 

 

 



 

Later he wrote the sutras on the manuscripts 

but were lost. Finally in year 1957, he wrote 

introductory volume of 16 sutras which is 

called as Vedic Mathematics and planned to 

write other sutras later. But soon he developed 

cataract in both of his eyes and passed away 

in year 1960. 

How Vedic Mathematics is Beneficial and 

What are the Advantages of Vedic 

Mathematics 

Vedic Mathematics can definitely solve 

mathematical numerical calculations in faster 

way. Some Vedic Math Scholars mentioned 

that Using Vedic Maths tricks you can do 

calculations 10-15 times faster than our usual 

methods. I agree this to some extent because 



some methods in Vedic Mathematics are really 

very fast. But some of this methods are 

dependent on the specific numbers which are 

to be calculated. They are called specific 

methods. 

Multiplication in Vedic Mathematics 

TirthajiMaharaj has classified tricks to 

multiply Numbers in Vedic 

Mathematics in Specific and General 

Methods. Specific Multiplication Methods can 

be applied when numbers satisfy certain 

conditions like both numbers closer to 100 or 

numbers closer to each other or addition of 

last digits of both numbers is 10, etc. While 

General Multiplication Methods can be 

applied to any types of numbers. Depending 

on Specific and General Techniques, 

http://mathlearners.com/vedic-mathematics/
http://mathlearners.com/vedic-mathematics/


Multiplication in Vedic Mathematics are 

classified in the form of Sutras as below. Lets 

see the Vedic Mathematics Multiplication 

techniques. 

1.Nikhilam Sutra (Specific Technique) 

2.Anurupyena Sutra (Specific Technique) 

3.UrdhvaTiryak Sutra and Vinculum 

Process (General Technique) 

4.EkayunenaPurvena (Specific Technique) 

5.Antyaordaske’pi (Specific Technique) 

Nikhilam Sutra: 

This is most simplest trick to multiply numbers 

using Vedic Mathematics. I personally like this 

method a lot as multiplication can be done in 

mind as well. 

Using Nikhilam Sutra it is simpler to multiply 

numbers like 98 & 95, 997 & 987, 102 & 112, 



995 & 1008 i.e. the numbers which are closer 

to power of 10.  This Sutra is a Specific 

method of Multiplication in Vedic 

Mathematics which shows shortcuts to 

multiply numbers which are closer to power of 

10 (10, 100, 1000, etc. ) 

This will generate 3 cases: 

● Numbers closer and less than power of 10. 

Example: 97 * 96, 994 * 992, etc 

● Numbers closer and greater than power of 

10. Example: 102* 108, 1004 * 1012, etc 

● Numbers closer and lying on both sides of 

power of 10. Example: 102* 95, 1004 * 

991, etc 

 

 



METHOD 

Nikhilam Type 1: 

This type of Nikhilam Sutra can be applied 

when numbers slightly* less than power of 10 

(10, 100, 1000, etc.). 

Formula used: (x-a)(x-b) = x(x-a-b) + ab 

 Nikhilam Type 2: 

Numbers slightly* greater than power of 10 

(10, 100, 1000, etc.). 

Formula used:(x+a)(x+b) 

 Nikhilam Type 3: 

Numbers closer to* & present on either side of 

power of 10 (10, 100, 1000, etc.). This type of 

Nikhilam will require understanding 

of 2.Vinculum Process. 

http://mathlearners.com/vedic-mathematics/basic-requisites/


Formulas used: 

● (x+a)(x-b) = x(x+a-b) – ab 

● (x-a)(x+b) = x(x-a+b) – ab 

Example1: 99 × 98 

Step 1: 

 Check the base: Here base is 100 so we are 

allowed to have two digits on the right hand 

side. 

∴ 99 – 01 (1 less than 100 ) i.e. 01 deficiency 

98 – 02 (2 less than 100) i.e. 0 2 deficiency 

Step 2:  

Cross – subtract: 99 – 02 = 97 = 98 – 01 both 

same so first part of answer is 97 

Step3:  



Multiply vertically – 01 × – 02 = 02 (As base 

is 100 so two digits are allowed in second part 

So, 99 × 98 = 9702 

 

Example 2 : 89 × 88 

Step1: 

 Here base is 100 

So, 89 – 11 (i.e. deficiency = 11) 

88 – 12 (i.e. deficiency = 12) 

Step2: 

 Cross subtract: 89 – 12 = 77 = 88 – 11(both 

same) 

So, first part of answer can be 77 

Step 3: 

Multiply vertically – 11 × – 12 



Again to multiply 11 × 12 apply same rule 

11 + 1 (10 + 1) 

12 + 2 (10 + 2) 

11 + 2 = 13 = 12 + 1 / 1 × 2 = 12 so, 11 × 12 

= (1) 32 as only two digits are allowed on 

right hand 

side so add 1to L.H.S. 

So, L.H.S. = 77 + 1 = 78 

Hence 89 × 88 = 7832 

 

 

 

 

 

 



Example 3: 988 × 999 

Step 1: As the numbers are near 1000 so the 

base here is 1000 and hence three digits 

allowed on the 

right hand side 

988 – 012 (012 less than 1000) i.e. deficiency 

= 0 12 

999 – 001 (001 less than 1000) i.e. deficiency 

= 00 1 

Step 2: Cross – subtraction: 988 – 001 = 987 

= 999 – 012 = 987 

So first part of answer can be 987 

Step 3: Multiply vertically: –012 xs – 001 = 

012 (three digits allowed) 

∴  988 × 999 = 987012 

 



 

CONCLUSION 

One can learn Vedic Mathematics from an 

early age and basic knowledge of 

multiplication 

Table helps a student to better grasp the 

subject. When you use Vedic Maths you use 

both Your left and the right brain hemisphere. 

The left side of the brain is the seat of 

language and Processes in a logical and 

sequential order. The right side is more visual 

and processes Intuitively, holistically, and 

randomly this boosts memory and 

concentration. Since you are doing 

calculations mentally without the use of pen or 

paper you are actually concentrating 

This develops the concentration abilities. 



Thus, Vedic Mathematics is nothing but few 

‘tricks’ that helps in solving mathematical 

Calculations quite easily. It is a unique 

technique of calculations that is based on 

simple principles and rules, applying which, 

any kind of mathematical problems can be 

solved Orally 
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INTRODUCTION

• Rayon is a synthetic fiber produced from
cellulose. Developed in an attempt to produce
silk chemically, it was originally called artificial silk
or wood silk. Rayon is a regenerated fiber,
because cellulose is converted to a liquid
compound and then back to cellulose in the form
of fiber.

• For example, cuprammonium rayon is made by
dissolving cellulose in an ammoniacal copper
sulphate solution.



OBJECTIVE 

• PREPARATION OF  CUPRAMMONIUM SILK 
THREADS FROM FILTER PAPER,

• TO CHECK THE FOLLOWING CHARACTERISTIC S 
OF RAYON FIBERS:

• HIGHLY ABSORBENT

• SOFT AND COMFORTABLE

• EASY TO DYE &

• DRAPE WELL



METHODOLOGY

• PRINICIPLE

• Cuprammonium rayon is obtained by dissolving
pieces of filter paper or cotton seeds fibre in a
deep blue solution containing tetra-ammine
cupric hydroxide.

• The latter is obtained from a solution of copper
sulphate added to NH4OH solution. First the
precipitate cupric hydroxide is formed and
dissolved in excess of Ammonia solution.



REACTIONS

• CUSO4+ 2NH4OH —> Cu(OH)2+ (NH4)2S04

• Pale blue ppt

• Cu(OH) 2 + 4NH4OH —> [Cu(NH3) 4](0H) 2 +
4H2O

• [Cu(NH3) 4](0H) 2 + pieces of filter paper left
for 10-15 days give a viscous solution called
VISCOSE



Preparation of Schweitzer’s Solution

• a) Weigh 20g of CuSO4.5H20.

• b) Transfer this to a beaker having 100ml distilled
water and add 15ml of dilute H2SO4 to prevent
hydrolysis of CuSO).

• c) Stir it with a glass rod till a clear solution is
obtained. Add 11ml of liquor ammonia drop by
drop with slow stirring. The precipitate of cupric
hydroxide is separated out.

• d) Filter the solution containing cupric hydroxide
through a funnel with filter paper.



• e) Wash the precipitate of cupric hydroxide with
water until the filtrate fails to give a positive test
for sulphate ions with barium chloride solution.

• f) Transfer the precipitate to a beaker that
contains 50ml of liquor ammonia or wash it down
the funnel. The precipitate when dissolved in
liquor ammonia gives a deep blue solution of
tetra-ammine cupric hydroxide. This is known as
SCHWEITZER’S SOLUTION.



Preparation of Cellulose material

• a) After weighing 2g of filter paper divide it 
into very fine pieces and then transfer these 
pieces to the tetra-ammine cupric hydroxide 
solution in the beaker.

• b) Seal the flask and keep for 10 to 15 days, 
during this period the filter paper is dissolved 
completely. Then cellulose is obtained.



Formation of Rayon Thread

• a) Take 50ml of distilled water in a glass
container. To this add 20ml of conc H2SO4 drop
by drop. Cool the solution under tap water. In a
big glass container pour some of the solution.

• b) Fill the syringe with cellulose solution prepared
before.

• c) Place the big glass container containing H2SO4
solution produced before in ice (the reaction
being spontaneous results in excess release of
energy in the form of heat which makes the fibers
weak and breaks them).



• d) Immerse the tip of the syringe in the
solution and press gently. Notice the fibers
getting formed in the acid bath. Continue to
move your hand and keep pressing the syringe
to extrude more fibers into the bath.

• e) Leave the fibers in solution till they
decolorize and become strong enough.

• f) Filter and wash with distilled water.



Conclusion

• a) Addition of excess NH3 Solution should be
avoided.

• b) Before taking the viscose in the syringe
make sure that it does not contain any
particles of paper, otherwise, it would clog the
needle of the syringe.



• c) Addition of NH3 should be done in a fume
cupboard and with extreme care. The fumes if
inhaled may cause giddiness.

• d) Use a thick needle otherwise the fibers
won’t come out
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Introduction:

• Bathukamma is a floral festival celebrated in 
Telangana state in India.

• It has scientific support due to the medicinal values 
of flowers used.

• Bathukamma is a beautiful, colorful flowers arranged 
in the shape of temple gopuram and the flowers 
used in preparing Bathukamma  has its unique 
medicinal values.



• There are some myths behind this festival.

• According to one myth, Goddess Gauri killed 
Mahishasura the demon, after the fight she went to  
sleep on the day of ‘Aswayuja Padyami’.

• The devotees prayed her to wake up and she woke 
up on the Dashami the tenth day.

• Because of this, the festival is celebrated for nine 
days beginning from padyami of the month of 
Ashvayuja.



• Materials and methods:

• The survey was carried out in rural areas of 
Karimnagar District of Telangana.

• The flowers were identified with the help of district 
flora of karimnagar and rural people.

• The main of this survey is to focus on medicinal 
importance of these flowers.

• Flowers and leaves used for preparing Bathukamma 
help in preventing water-borne diseases.



Significance of Bathukamma:

• Bathukamma which is Telangana state festival 
represents cultural spirit of Telangana.

• It has scientific support due to the medicinal values 
of flowers used.

• It is beautiful colorful flowers arranged in the shape 
of temple gopuram and these flowers have medicinal 
value.

• These flowers have great quality of purifying water.



• The festival heralds the beauty of nature, its biodiversity.
• The flowers used for making Bathukamma are unique 

seasonal flowers.
• Bathukamma festival celebrations on each day, beginning 

from Pethra Amavasya till the Saddula Bathukamma are 
listed below.

Day 1 Engili pula Bathukamma
Day 2. Atkula Bathukamma
Day 3. Muddapappu Bathukamma
Day 4. Nanabiyyam Bathukamma
Day 5. Atla Bathukamma
Day 6. Aligina Bathukamma

•



Day 7. Vepakayala Bathukamma

Day 8. Vennamuddala Bathukamma

Day 9. Saddula Bathukamma





Celosia argentea (Gunugu)

Family: Amaranthaceae

• It is used as in traditional medicine

for Diarrhoea, dysentery, abdominal pain.

• It has the medicinal properties:

• Antibacterial, Anti-inflammatory,

• Anti-diabetic, wound healing,

antioxidant.



• Cassia auriculata (Tangedu)

• Family: Caesalpinaceae

• Its roots, flowers, flower buds, 
barks are used to treat various 
diseases.

• It is used to treat fever, 
diseases related to urinary 
system and constipation.

• It is mainly used as a blood 
purifier.



• Cucurbita maxima: (Gummadi)

• Family : Cucurbitaceae

• It is used as an 
antiinflammatory, antiviral, 
analgesic urinary disorders, 
anti ulcer, antidiabetic and 
antioxidant.



• Impatiens balsamina ( 
Gorinta)

• Family: Balsaminaceae

• It has antibiotic activity 
against fungi and Bacteria, 
snakebite.

• The flower is applied to 
burnss. 

• The flowers are crushed and 
mixed with alum to produce 
an orange dye.



• Tagetes erecta (Mexican 
marigold)

• Family: Asteraceae

• It is called as banthi in telugu.

• It used in ulcers, laxation, eye 
diseases, kidney trouble, 
muscular pain, Rheumatism, 
Bronchitis etc.

• It also exhibits antibacterial 
activity.

• The whole plant is anthelmintic, 
aromatic digestive, diuretic and 
sedative.



• Celosia cristata ( 
Pattukuchu)

• Family: Amaranthaceae

• It is useful in treatment of 
piles, headache, wounds, 
dysentery, cataract, 
Diarrhea, Herpes.

• It cures bloody stool, 
Leucorrhoea, opthomalic, 
uterine bleeding.



• Mirabilis jalapa ( 4  clock)

• It is called as Rudraksha in 
telugu.

• Family: Nyctaginaceae.

• It has anti-inflamamtory
and Anti viral activity.



• Ipomoea nil (Katlapulu)

• Family: Convolvulaceae

• It is used in the treatment 
of oedema, oliguria, 
ascariasis and constipation.

• The seed also used as a 
contraceptive in Korea.



Gomphrena globosa (Poka
banthi)

Family: Amaranthaceae

• It is used to treat 
bronchitis, cough, 
dysentery, tuberculosis 
and asthma.



• Chrysanthemum indicum
(Chamanthi)

• Family: Asteraceae

• It is used to treat chest 
pain, high blood pressure, 
fever, cold, headache, 
dizziness and swelling.

• It can help the body fight 
off a range of infections 
including streptococcal 
and staphylococcal 
infections.



• Conclusion: 

• The primary objective of this project is to summarize 
information on medicinal secrets of Bathukamma 
flowers, the floral festival of Telangana.



tfl 

l n A ARSH:f ft, 

1 t A f [t(A 

I Hf HA fA1H ,...A 

"' 
S \ANt~ 

b K(fRlH 

DEPARTMENT OF HISTORY 

8 A l " •rEAR (/M 

SlUOEHi sruov PROJECT 

l~ Hm " DIVERSITY 



2tJ
 

0 
-

I 

.,
, 
,
,
,
,
,
,
,
,
',

,
,
',

''
 '
f'

 '
,.

.,
, 

f"'J
°
7

J
:
-
r
.
r
'7

.
r
,
~

~
~

 



Oni-1:~ 
0111 

Dive.rs!, 
hos 

be_en one_ o
f 

-1:h~ 

~w
al 

cho.rnth
xl& -1:k

s 
oJ'-

our na-\:ion 
w

hich 
h0s 

~nd 
pe..ople_ 

o
f o.11 

~eJYforis 
ti

e.the.t .. ,n 
on{__ 

:o~ ~ 
h

U
JY'C!J)l-1:~ . l)fll+v 

~
f) 

Ofve..Js"rl-~ 
('J

)()U
p

-h :r, 
..11,c\ho i,vo_s e.,ve..'t""--

c., 
sb-o1 

l'()e..sso.ct-
-1:ha+ f\D

tJ,,"~ 
'\s l,()~thotA.-\: 

u~,-'t~ . l'\'v'i~ 
-ttX

Jd:ho 
!,\.)1th

 
lD

va_ and 
hC

A
.\'tnO

F
\~

 
p'lllvides 

h 
ncol esse.rYe 

0
t 11-k 

\n12_ 
tu

m
 

ur)1l~
 ~n D~vH

 s';ty 
~

\ale-es 
-to iht... 

sto,-\:e__ 
Dt 

~
e.,th

 e__x ne.s s 
IJr ~lit <2Ll i-t~ ck.sf h-

-th
e___ 

p,e..s11.-r,c_e_ 
0t 

lnffri1h 
div12rs"rl:Q

. l)l')lt~
 "",n '[Jivw

ti+q 
is bosd 

or, 
-1:hL 

c.on(e_p\;-
lci-,e.R

 
--l-~

 
'irJivfJ

val 
hos 

v <i\krtl D
n'l 'in 

ph~si c__o.l qµa M
:.le. s , s I<'\ n 

c..olo\,1.1 J 
c_o.s-t <LS , 

csa_eJ) 
Lu \-1:u.,o I 

c r0 
~d

i i,ous 
-h

-o.drbon g 

etc. 
O

."(~ 
not se_en 

os a 
di.spul~. 

J:r-,d'lo. 
lob~

 
01S 

o. 
'~
~
 of vo..foos rnltu,e_s.J 

isot11.-s, to.iu~
e£ M

d n
\~

1D
ns. :rt ts a 

lo.f'id ot 
Qr)ittJ 

p1
r, 

D
'fvaS1\;-~, w

\--tn pw
pl e.. 

of 
ditfe..r,zJYt 

\ \.f-e. s
i k

; 
OJ\di 

m
o.{) n e_r s 

h ve... -w
~e:thu-. TheJJ be_\on3 

-1:o 
di +ro-m

\: 
x-e..\if ons 

O
f\di -r-& th

 s 't r, <Sw
d . 1n 5 pit e.. 

of -t\v.Se.. dive.tS't~ , -l-1,~ 
\Ive... -\:~tZ"tho 

U)l-1:f) 
-tk

 
bor0 

of 
hv.rrur),t~ 

ond 
bw

l;heshood . Or.It~ ~IJ 
t>ivntrt~ •,s -the... d

i~
t -fe()tm

e... o? drd'ra 
t.cH

<li 
rna\<.Q.s .. rl 

--fornous a\.\ 
o..,-ouri~ -tf'il · W

0'6ld 





-
~
~
~
~
 

-

l,\,·n~1 tt\llU • p,•l)ph· 'i1, 
11\1

'11
\ 

_1\~
,. 

-tu\11>t1'11v ·[h
e 

1 J'I\ n \ \ nl, \ 
.'I 111 I 1\ 111 

I'll HI i\t' 
f ,I 

lii 1i 1 "J 
·I 11\ c v

"H
'r\. , m

cl 

1 1\11\\\ll\~'n,J 
1uh·w1, 

l)
lr\~

,i 
\l1rtn 

(~:~1\'ln
tt\n\t/11 

'?n 

I \i ,~ \ ,, ' 
\ ''ld;.\ lJ 

'i'n 
1 llv ti I 1111 V

 'i' r l it\ VT1\)t:·I 1, 11 dflr 
I{.-, 

\ )I 
\ h 1 

: :i.. Hf 1,• \ \/ 
h, \ 1 : 

hr rn
rP

D
 ::01 )\ u 

m
X'\ 

i'.\ ~ll\-1' \I \ ,h, \ \\ )
r

1 \\,\II 
d

\ \ ·If M
l if 

·th, 
l O

U
 r·A·w · 

1\1 D\1\1' 
ol' 

, \\ \ 
t, 1111,nn1 r\lJ 

u JtM
,h'ip 

~n 

. ~if k
H't'I\ 

tA \.\If h~ •\\)\ \uu,lr~ 
·\\-/h o

@
 

~·11,uol s 
, 11 ~ \ 

l w
 W

u; ,•i 
t \J\1r h , t

'
oM

 rv\.s .\ h, 
e.ii.s.\;e

l"!LL 
o-f 

ury\o~\tf"lcJ 
\lr~rn,1,1\'\,~ ' 

\)i'I'\-\,~ 
~f'i 

D1ve1~i~ p,om
vies 

:f ,,·\·\ I.) t' 
hw

v~ t)f\ ~ 
l\ l"t\ 

b ~ I)'\, N
u I"\ l? od , 

0 m
o~ pe.op ~ 

bo ~\)t)..1 
·\ "''"\ 

rtJM
"~·\o ,ctlfoM

 
of vo,1 CVS 

dt'v €.\ £'1'-B' es. 
J r-'L'i'k1 'L? 

•n
).Jrt)l)S 

·l'o\ '1·\.s ~,c_h 
C

l.I ltm
 al 

l-p,"l'tof1 .s 
uJh'lc h 

O
.\q 

be coug~_ o
f 

pe2-opk of-
vo,"lous 

,eli11u11s. P0 opl~ 
he1.\\J1 

-to 
V0.\1D

U
S

 cu\-1:U-'l'L~ 1ve__ 
h'\ &a 

·to 
·\,\,'\e vo,"'10\)S 

\f·f as-I.~ k
s O

f"\ 
-lht_ 

bc,,s~s 
o

f "thl!( 

I 1"1-\.a, o $1. 
m

~
 

bi \ M
 . ll 

o.~
 01 r, 11v q__ ¥is e2-

+
 o 

·H1!1 __ 

~1i1)1JJ\h ""' 
v('),'fous 

p,O
ie.5~'iord 

O
H

O
S 

ffh
 rnl(sfc.J 

.ftN
 

o,-1. s , d'li o m
o , cb ri ca C

 c \ oss'll o I , -fol k (!_·le.), 

~
e
~

h
<1. 

srnlp-\.u\t 
e-lc . eoe,h o-Lha

. ~
l \ -l\.e_ wlitDus 

lriJ,or, 
:scu\ptu.H

 s 
o._H

 
·lh<t ~,e.ol 

soU
.\L <L 

Df 

spttr\.u<.\\ w
~sdorn -l-o -th~ p(wp\i. 



B 

1 
I 

) t 



► ' J 
! 1 

1
h"H

 
~

•r,q
 

ti ,;; h'fz
, 

rr l<)h
o

.tsh
'tfl , 

~tX
)iS' , 

p
r':"' -:-s, 

-r ~
"Y

 <'-l ~ 
~ r ) 

<>(
)
 I fY

) D
 st a 1 I 

iJ.i" 
Ire

 tr ~fons --r C
 110 W

I 1 
-{hv1x 

O
u.:,r, 

,fn , ➔ (Ja
l 

·Ltorr.tre,n,; 
0

(
(
 c~d

r"<} -t O
 

-th~
 I I 

~
~
 

V
 

li Q
 \i~f W

 
"l 

S
f ••,ntH

 ".S
. 

' 

t l\'rv:\i 
i s 

o 
f'{)o-\.h ,,; 

lo
o

u
a

1
fl._ 

".n 
.1rc\?a 

h
o

u
y

v
rr 

l'Y
,cif\~

 
()\ n<?r 

d
Y

o\e(-\,5 or-d 
\o

()~
u

q
/e

 s 

O
H

 
spD

I<
 e"' 

h:, 
· lhe 

pecpt~ D
t 

dH
.f ex-e.rrl "l;elfto

u
s 

ar,do li(l10ns 
( S

u
ch

 ~s 
~

lfs
h

. 
V

tclu
. 

-9-.)J)S
~

H
, 

8
\,~ Jf A

}~
, 

>
 g;ho,.~. p\l"Job';, r'1o,oth1

, &
";f Ii, od •~o., 

G
-iU

JM
al 1 , 

k
o~

hm
,~, , e-k

); 
h

o
w

ev
er 

evex~one. 
-f e.ets 

p-vu.d 
-\.v 

~
 

-ti-w
 

c:t\.iz rn
 o

f cyw:t 
Jr.d'?o _ 

The_
_ Ph-.o.se 

t)f))t_ll ,n tftvns~;y 
w

~s 
" 

J 
- ... l 

, 
~lvf [) 

b~ 
Pal)d~t 

.JaLO
O

.ho.tbl 
e.nm

 -

O
l\ ~ 

Q
 b", \i-l ~ 

-lo 
'6 each \) n·rt~ \ ri 

, 
" 

-
Q- l 

-
, 

· t1 
be the, 

beau-tll_ and the 
D1\le~s11~~ 

w
, 

. . .. 
_. 

u 
test 

o
f 

O
l\'6 cw,\,z_abon 

,, 

So:,d 
b~ "M

ahatm
a 

Cm
ndhi 



IND! A
 is 

a 
c_ouri1-iw 

poovld1~ the_ 
fu~\ O

t 
lJritt: ~ 1'1 

'D', ve.J sH
y . Pe.0ple_ of 

vo ~
 o o s 

ocl 1~
 I O

f\S
 a.nd 

(0
 s -l:es 

hovrL 
m

o ri&
rd +D 

\i' ve_ 
{~
~
 

-fo4' 
~
~
 

~
@

s 
LO

rthout ori~ pw
blem

_ 
Js-d,a 

\S 
ck

c.m
-oh.d 6d 

-the._ h'f~h 
rnotJ-f\°tdlns ~ 

" VO
\\ t~

 s , 
i'>

L
t(H

\S
 ~ -fornbus 

irl vex s ' s
h

 eC
,Jl, s_;f 0oe.d 

deserts ~ O
.f'iL°ieJ\-\; wt+u.~~ ord 

·hodi-to1, 
of)d 

t00sl 'trnpootoo\:-1¥ ooi 
01

() D
lvtlslt~ . 

People_ 

r)Q, 12-
b

d
~

 -lo "the_k 
ou1w

ou
, \"di~ion 

orxi 
loJ'XJuo.~a_ 

hJwo_ya.r -th~
 oil 

helve_ 
5irni\a~ 

( h
 Dll OL ·h1is-b l 

of-
h U

 1"
\X

,J\~ 
u::ikk h

 rrx,.keS 
't}, uY

) 

Ub\e_ 
--1:o 

live__ 
~

e:\:t\t,. 

l)n
"~

 
~

f) 
'b~ve.rslt~

 1s 
o. 

c_onu
pt 

wh'ic_h 

s
01

~
Jf es 

-\:he_ 
oJ\rfu'(r(\1, orrmi 

pe_o pl r__ 
o

f 
dl-Hue10\:-

c.uH,-os.e_ and 
clissirn\kw

 
-\:hrn1~ht$ o

rJ 

Jde_otcxte.S. l;r,'H:(1 
°ill rnveJS~, 

could 
also be_ 0

5
 

e1 kfh, ~
 

--th rn U--f a. 
~O

.\ la f\3 wh ex o_ -\:1\L ..J:'lou:ms 
w

hich 
W

o
i +ti 

dl-U
en

J)t 
vMCZ'.\1es 

an~ 
rnlors 

oxe_ 
stn.1n~ ~fl'tO o ~6:do.fld 

w
hkh 

b:don~ -l:o 
d

i~
,ef\-\. 

0-
q0c~ \o.rJ 

w
he.,Q_ -the_ -?'lowe1s 

c0"\f c_~ 
b1L\o

~
 

W
hkh nOt' on~ 

el'l\--.o.l\u~ --\:he_ be.o.utq of 
•t\1e_ 

.f-lO
W

Q
.\S 

but i+-
a lsD

 'l ~ u
w

s,e_~ -\:ht~r value. . 



"!II' 

•• • • • • ' t • J ' , , 

i ·t! (''.JI 1d (J( ,r" 
I A" ( )ri'd f j 

•. ' 
n 

0 

li 
r,/,

v
-
v
v
-
~
 

~
1 ~

 ~
y :-

1 ~
 

( :'.:~
,: j 

O
 t( \ 

lliw
l ~·~ hotJsls 

l'()O
\d

 \ 
o

f PQ.Qf/ e_ a-\: 
/)/ /ij\) 

tl),'o , 
orao11iuJii(j() 

O
J'\J 

Cornn-un1t 
' 

" " ,,.1 
I 

I 
,,J 

t,,I 
"' 

0 
\ d

 
O

 \A
° 

>
 

I
"
 ,or~ 

I(
) 

~nr'()n1rq 
e.spil\1-

e_ 
cm

ps, :1eu,1D
() 

' d ,ir , 
t~OJYAA'.JU'6k 

ornon~ rorle.. 
-thus 

1rn
p

T
O

½
_ 

1:f:f(JH()(')f)t, • 1-,v()lit~ or 
~O

'oicc, rr.odvtfll/o/ ord 
\i•lod~/4, 

4 
"; \ 

t'<Y) V-t:11 
c or0m

v r-,,c a~r O
f) 

e..f.f e__& v/Z.. 
ev R.J\ 

q,-, 

lJJ(\ 
{ i rno :s . 

-:,,, \t p Qr 
po npl, 

O
u.JO

~ 
fro()', 

sotlO
I t Dble.rn.5 

l)r\d 
help 

{o 
rnoN

1~
&

 w
r.-!'llds 

eosdt 

• ) 
'I rrr

evos 
hool-lh~ 

'hu.rror, 
Y

dcrfioAS 
and 

r,w
\ Id

 5 
"ctpol 

f-,u.rr,an l(,~h-\,s 
.f01 o.11. 

_ \ 1,Jr )1 1. ,J i n 
ff wo i £1-\,~

 ~,n 
I M

r a p ,tNlcki 
so~

' t I'_
 of 

\ 
0 ~ 

l )1 D1~\, 
o

f c'f.ve I so 
c uH.U

H
S, +

 n:,&
't!M

s , 
· 

\J
l)i\\';

m
, 

I 
•1

/1 
It rr&uM

 ord (_ lo·Lh~f'g 
0-ttw

d 
ffiO'CQ. virt0t5 

( U
b

l(W
f), 

ov' 
Q' 

· 
{/ 

nrv\ 
-tw

i'i~
l ~ 

-l'1eYn 
oil 

o ooss -t\,e.. 
w

D
dJ, 

, 
} 

'.~ l )\ Ill I 
o

{ 
:-:;l,i tl e J ardl 

oJvor,c_e_ pi o./'ess~ Q
(\0,\ 5 

' 
'1r\ 

vn{iQ\p\ 
O

H
O

S 
-to -lht 

co1Jni.iy. 

• \ T\ 
1--idf s ·lo 

oq ~ch ~n oi~ u..1H-u,ol 
or e_d 

·I b1iu~~
 A

iH
m

rrt 
oops 0r--cl ~u'IJ.s e_(01\D

1 ~rnt0tl--._ 



~
 J-l dives ~rs 

J 
. 

. .,1, 
. 

y 
e 

lO
 ·lh~ 

ho.bH ur 
r-crlf o!X

)) irr/,e.11011/,( 
o.~°Q 

O
 peopie_ of 

-lhe 
crumAy 

e
w

f\ of-ler 
h/ir-v 

J
,ve\S~ 

111 
V(}~1Q

U
5 

w
ous, 

~ 1{ ir~s 
value. 

·lD 
-I.he 

1'tch 
haM

c~r of' cotJnlrrJ. 
05 • U

)c1 u os 
st, e.r#~ (\ 5 ond 

a h ii<~ e 5 -lfa { u twJ1 
, he.b,,t'_ 

oi' 
1nc\?a, 

D~
~ ?f_ Ojl}J iJ 

D~
 

:"' 
=J tl rno~ 1vt_ '<ise. 

to
 +Iv __ VorYou5 

sot'lo
l -leM

1cos 
OJDOr¥ij 

pa-op k_ 
of di-ftew

 f\+ s-l:o-l(£ orcl 1'i 1 01 die 
0 

0 

O
l~

lf') . 
~ .rt cf v

f,; 
\'"f g e. -+o 

--IN. ~,ow
th 

o
f co~ uy5o() 

arJ 
i \lih~6~ 

~, f'I 
ffiO

f\~ 
CJ-~Q__(}S of -the. 

c__ourrt:ry, 
~ D

ue. +o 
0,-:;le.xJe_vdofd ~A

f11ashtJ.ttv(e., fow
ex 

sh
o

~
'-

J ooo. Js 
ett-. 

" 
n

 
UNITY 

1N DIVERSITY
 shoLDs 

' 
t 

' 
O

N
~ 

R
)fZ

 ~LL 
AN

D
 

-ALL 
R

'R
 

ONE
~ 



I I 
;;.t 

I l 

f"' 
l} f.J 
I ' ,. l ) 

~

i I I 
!•1 

I I ,. t J 

fl, .. 

ll 

f 
I I 

\ . 
1 ll 
I I I 

I I I 

\, I.._ 

\\ 
\ I 

\ ,' 
I \ 

I I 

i \ 

\ 
l 

I' 

I' 

\' 
I' 
I \ 

I \ 
l, 

I \ 

1. ' 

\ ' 

d I 
~ .. , , 

' \ l 

' I I 

. ' ' 



\ ' 
' ' " \ ,. ~\ 
~ 

~' \ " 

' ~\ \ \ 

\ \ -~' 
\. ,, 

\ ' 

\ \ 

... 
, 

,, 
' 

' ' 

\ " 
'- , 

~ 
~ 

\\ 
\ 

\ ,\ 

,, ,, 
,, 

' ,, 
\ 

' \ \ . 
,~ 

)\, 
\ 

" 
\~ 
\ . 
~ \ 

v 
' \ ,, 
• \ ,, 
' 

,· 
\ 

~ 

"' \ 
,, 

-
~\ ' 

" ' \: 
\ 

' ' '\ ,, 
~ " ' ', "-\ ,, 

\ ' 
,.Ji-. 

\ 

" ... 

' ,, ' .._ 

0 ' 
,, ,, \ 

\ 

'' ,, 
~ 
\ 
\., 

\ 

'" \ \ 

~ ' 

' 
\ ' ,\ , , 
\ ,'-\ , \ 

' 
~ 

' \ .. \ 

' ' \ 
1 

~ ,, 

\~ 

\ \ 

. , . 
..... 

~ 
\ 

\ 
\ 

~ ,. 

'\ 

" \' .. 
\ 

\ 

~ 
' \, 

• ... 

RI r 

' ,\ 
\ 

\ 

\ 

" 
' .. , 
\ 

"\ 
' 

~ .. 
~ 
~ ,, 

.. 
' \ 
~ 

\ 
'-\ \ 

~ 
" ,'\ ,.._ 

~ 
, ~ \ 

.. 
' '\ ,, ,, 

\ -~ ~\ 
\ ' 

♦ 
, \ 

' 
' ,, 

... 
' ' "'-

'\ 

' 
\ 
·~'~ 

.... 

, \ 

,, 

" ~ 
~ 

~ ... 
' ' > 

) 
" 
' '"" ' ~ "-• ' ~ 

' ' " 
, .. 

' " ;-.... 
' 
' ,"-. ' .... 

' ' ... ~ 

~ \ 
' ~ ,, 

' ' ,t ...:: ' 
' ~ 

' ' ' 
'" ' , , .. 

'\'I \ 
'\ 

' ,, 

' ' \ - , 

" ' \ 
~ 

" 
,, 

' ~ \ 

' \. 





sf~ ~ ? ('~ 
r-' 
- v 

I "J 



fr-m". ;~~jo~~;nr ~~-·-· -1---'-'--:h
 

I 
--

--=--
/-=

-
..3

]! 
u

[lfQ
w

C
 

:-

1-
~nr\.tJ 

Zri 
f'

0 
"
l 

-lo--
a 

• 
,;IW

\5
1

1
-~

 p ~s 
()n

 'rrr~
·lcin-L 

I ol~ 
ir-, -\.he_ 

Jm
\lf rnen-L 

of 
·l\-,,, 

counh ;/ 
h~1 ous, 

·lh< , 

c ourr\, \ ~ 
w

hic h 1s ~ /'\-le 1 w
-kl u.5,1 I ~ I tD

O
 Y s 

IY,()11 c 
, 

O
f\ -\1,e 

p
l h D

I 
1

)m
 loprr,crrL, 

H
 

w
H

 I -foe e_ 
-f e

w
e_ i 

lniR
1 M

 1 Issue,s ·lho0 
Cl 

C.ouf\-\J~ 
-lffil Is 

soctO
II~ 

unsioble 
an

d
 dM

ded 

on d
1fH

 e ~enl 
~Le.~ m

s. 

~
 

GJlQb.QI 
Re~ogn,-ti.£C1 

:-
P.J 

cotm
h ~ 

-t~
-L '\' s d

f vets 11.., bu-l s-li l l W
l"i-led, 

, no-l 
O

f)l~
 

cdds 
value 

-Lo -lh11.. 
M

i.io() 
bu-l 

rs 

; o Ls o 
w

s p e c.-le. di 
o

n
 

I f'll:.12. 1 1,cr\:i or:o \ p lo H
o

&
 rn.s , 

, 
J-\, 

s
d

s o
n

 
12-wrnp\t-

~b6o\\~ 
b~ dfsf lo.f n~ 

th11.. 
vo\ue_s 

o
~

 
rno\o\.g o+ 

--\;\,e_ 
c"r\J212M

 
o-F 

o 
c_otin\t.~ 

w
f\D

 
,12.sp12.c.-l 

ond 
suppo\·\. eoch 

D
the1 

ck
sf-\,11.. 

bo.'I ~ 
.f(orn 

d,-(-f ,2\m
L

 tx'.:lck~, ourids or:d 

cu \-lv'( a.s . 
Foil' 

prnc.d-ul co -
Ex'ISTEN

C.e 
:-

-=
 

-
-

-
-

-
-

D
'(velsi~ 

~o.ri 
o.\so 

612. 
-\.h11. 

coust_ D-f '1rile11\ol 

LO
frftfcLs 

M
 

urft·L~ ~r. 
D

'lveisll~ 
plo~s o v12., ~ 

. ~rnr·\_ont 
,ole_ 

~!", 
rndin-\,<fir,i 

peopk 
w

t{t\ d
ive\.$(_ 

rnt-l.u111.. o.r\d 
boc.k~1Dw,ds, 



. ,- l,._ 
,, 

-
'- "" -

" -~ ~ 

' ....,._ 
~ ...... 
' '\ ~ 

"'\ ~ 
0 ~ -~ '' 

" ,-- \. . 
:';; -, 

-- ~ ..r 
-. ,...\-

.._ 

... , ..,.., 
: ..... "" ~ 

_'Ii ' . . ~ 

...... 
' ~ ~ ~ ~ '~ -

~ ;: . 
~ ~ ~ 

~ ' 
~ -'-- ,, 

"" -,_ 
.... , .... 

' f :; .... --- ~ " ,, 
._'- , .. 

...) 
., - ... 

' ' ~ * f;_ '' -
' ~ ~ I~· .... 
~ 

'- '\ ~ :.. 
~ ,- ,. 

~ 

' 0 ' ~ 

" -~--::. .... '-- :::-
~ -::: 

~ 

0 
, , 

--:) 
~ (:) 

'I 

'-~ -,- "" ' \ 
' \. ) 
~ ,, 
'') 

..., 
"' ... 

' ...... -... 'C'. ~ --...-...._ -- ~ ~ ' -.... . ' .... - ~ -. 
' ':. ' ' - - - ~ ' ~., ' .. .__ ,,..,. ... 

" 
,. 

~ '- .... 
'' ~ 

' -' ' ~ ~'\ ~ "'-.. 
" ~ , • -.. ,, 

' ' .... ' " ,_ ' .. "" - - f;,~ ·,, , ... 
" -'" 

..... , 
' _._ 

'- ~ .... 
"" ..... 

, \ ... 
~ 

- -✓ '---
~ ..... -::,.. 

\.' ~. ....... ... . 
~ f 

C 
c;:, ' \ 

,.., 
) 

0 ~ 
'..l.. . -~ 

"" ~ 

' .... 
' ~ 

" 

~ ' '\ .... 

~ :, ..... -
--:- ' ,, 

~ _, , _ 
...: ~ 

~-
~ 
'-
""' .... 
'-

" 
-~~ ;~ ~ 

"" ' - t 
~ 

\;I 

....:.._ .... 
~ -

~ -~ ,t . ... ' •' --- ' -..::. 
.,. 

" ..... 
'-

..__ 
' -- ~ ...... 

' --..\ ...... 
-- --...: "' ~ ~ ,,.. .. ~ 

' '--' ' ' .._ 
~ ' ' ~ .. ' 

,.__ - -... \.. '-

' " ' '-') -- \ -~ ... ~ .... 

' -4: ..,t 

~ ~ ' -~ 
.......... ' . ~ 

' .. .._ -i 

~ ' ~ 
~ 

' '""'· ~ ~' ~ 

,_ 
~ ~ ~ \ ' ~ .. <' .::: ,, ,, 

~ 



''O
lvw

illY
 i'; tho r,nc U

llnf{ 
v?-

• 
we all h,n•c in com

m
nn 

l. 
,: 

. " 
I"') 

. 
, 

~
 

·-
.. 

;~½-,L ~ 
1 C

c,cbrotc It <:YCYY day. 

al 

) 
'J 

;.:) 
I c; 

·--~-· .
.. ...-rl _:f! 

] •.. , 
~
~

:~ 
,p

; . 61:1 ft£ ' \ 
-~,~ ~

nity
in 

"' 
. 

~ 
D

ive
rs1ty 

I? 

......... ~
 

... I'-

, ... 
'(_ 

l. I 
c_ 1 

(. ' '-J '-' '-' ► .. , (1 
~_,, 

C
. f 
~
 

~~f. 
t. 'f 

f'.~"f 
·•h r 
I· E

 
~ e 
~~ 

~ r: 
~ E

 
,-. 



~
 Po Ii-ti .s.9 I 

1.2!2.'!;j 
: 

8 
D

em
ooallL svsle_rn 

Q
t 

poli"lic s 
--th

a
t 

calls 
-foi 

polHl w
\ ol\ianu.s o-1: 

its 
le.vef. 

~
 

E
m

o-lr~
I 

001.,_ti.j 
: 

This 
rneol')s ~hat 

~Lhvre_ 
sfo u Id

 
be_ 

0() 

efilo-b°oM
\ 

baf'\d ond --/J,tlj should 
be... close.. 

to e_ac_h oth~~ .. 
V

 

C
~

:-
un·11LJ ~ri 

D
ive1sl+~ 

twc..he_s us --U
XJH

hw? b 
w

~ 
o.re__ --f¥'Drn 

dt-Uexe_()t cos+e__ 
c_re._e_d 

o~ 
,O

L
L

 
but 

' 
-tf-.esa.. 

di+-!'m
f\us 

U
)u\c) 

r,ot kttp 
us apoxt 

an
d

 
1 

W
t m

~ 
D

 \ w
o~s 

U
r\i te.J 

.f-o I +n ~ 
'i I'() r le..me.ri+ 

o
f 

ou, 
no-\:r o n . l t 

I s rn o s\, u r, iq, u e... p h t..fll)ffie.f\D
f\ 

C!J hkh 
ff'O

\<.e....S 
-the.-

ro.'Uon 
)f)te~rQ

:t-eJ M
J 

s-boria 
but ~+

 
o.lso 

t<.ttps 
o\fv11. +he... 

~
t 

old 
Todf or, 

T,oJ~'tlori- of 

C.Oe..ltlshnCi.. W
I-th 

tove .. , 
p

w
te

.
, d.t~/\rt:y oi0 oeSpecl: _ 

lh
t_ 

J~H
oeJ\n

 tn 
t-ultu, e.J 

~us..-lDrn5J 
fe.s'llvaLs, 

IYlUS~ c.. or,J dori c11. 
m

akes 
·l:f-)L 

coufrh 8 as 
a toJ)d 

1 

Di' vi b~ont~ or-J 
l'(X

)k,s W
ra 

on 
~ncnu:lfble.. tourr~ i 

l fl --1:hL 
\0

{)\ 1 d 
I 

1 
• 

! 

L __ ~ ......... ~
--· 

-





                                       Jignasa Project 

                                                           On 

                                    Neutralizing Ability Of Antacids 

                                                           by 

                   P.Supriya, G.Sumitra, B.Sandhya, A.Mamatha, K.Samatha 

            

       

                                                                     

 

 

                                                  Supervisor 

G.Jyothi 

                                         Department of Chemistry  

                                 Govt. Degree College for Women 

 Karimnagar 

 

 

 

 



 

Contents 

 

 Aim of the Project 

 Introduction 

 Theory 

 Requirements 

 Procedure 

 Observations 

 Result 

 Bibliography  

 

Aim of the Project 

The purpose of this experiment is to determine which antacid could neutralize the most 

acid produced in stomach. We came to know a lot of people in and around our house are using 

antacids, so we got interest to experimental study about antacids. 

  The information gained from this study will help people to know which antacid works 

better and give them quick relief. That can save consumers money and provide better health. 

 

 

 

 

 

 

 

 



 

 

Introduction 

Digestion is a complex of reactions of gastric fluid, which includes digestive enzymes and 

hydrochloric acid. The acidic environment of the stomach makes it possible for inactive forms of 

digestive enzymes to be converted into active forms (i.e. pepsinogen into pepsin), and acid is also 

needed to dissolve minerals and kill bacteria that may enter the stomach along with food. 

  Gastric acid or fluid, formed in the stomach. It has a pH of 1.5 to 3.5 and is composed of 

0.5 % hydrochloric acid (HCl). It is produced by cells lining the stomach, which are 

coupled to systems to increase acid production when needed. Other cells in the stomach 

produce bicarbonate to buffer the acid, ensuring the pH does not drop too low (acid reduces 

pH). 

 However, sometimes (due to intake of much or spicy food) the stomach begins to secrete 

an excess of HCl. This leads to a condition known as Gastric Hyperacidity. This results in 

the unpleasant symptoms of heartburn and may contribute to ulcer formation in the stomach 

lining. 

 To counter this situation, substances like Antacids have been developed. Antacids are weak 

bases (most commonly bicarbonates, hydroxides, and carbonates) that neutralize excess 

stomach acid and thus alleviate symptoms of heartburn. The general neutralization reaction 

is:  

                 Antacid (weak base) + HCl (stomach acid) —> salts + H₂0 + C0₂  

             

 The hydrochloric acid solution used in this experiment (0.1 M) approximates the acidic 

conditions of the human stomach, which is typically 0.4 to 0.5% HCl by mass (pH ~ 

1).Antacids help people who have or get heartburn. The pH of acids ranges from 0-6.9 

(below 7).   



 Stomach acid is very dangerous. If a person was to have an ulcer and the stomach acid was 

to escape it would irritate their other organs. Stomach acid or gastric acid is highly acidic 

and has a pH of 1.6. Stomach acid is hydrochloric acid produced by the stomach. If there 

is too much stomach acid it can cause heartburn. Heartburn is when stomach acid is 

produced in abnormal amounts or location. One of the symptoms of heartburn is a burning 

feeling in the chest or abdomen. 

  FOODS CONTAINING ACIDS : 

Almost all foods and drinks and even medicines have ingredients that are different acids. 

Here are some examples: Aspirin (acetylsalicylic acid), Orange juice (ascorbic 

acid/Vitamin C), Sour Milk (lactic acid), Soda Water (carbonic acid), Vinegar (acetic acid), 

Apples (malic acid), and Spinach (oxalic acid). 

 

Antacid: 

An antacid is any substance that can neutralize an acid. All antacids are bases. A base is any 

substance that can neutralize an acid. The pH of a base is 7.1-14(above 7).  

• All antacids have chemical in them called a buffer. When an antacid is mixed with an acid 

the buffer tries to even out the acidity and that is how stomach acid gets neutralized. 

 In an antacid it is not the name brand that tells how well it works it is something called an active 

ingredient. Not all antacids have a different active ingredient. Some have one of the same active 

ingredients and some have all of the same active ingredients. Almost all the antacids that have the 

same active ingredient work the same amount as the other. The active ingredient of most of the 

antacids is bases of calcium, magnesium, aluminium. 

 

 

 

 



 

 

 

 

Action Mechanism 

 

 Antacids perform neutralization reaction, i.e. they buffer gastric acid, raising the pH to 

reduce acidity in the stomach. When gastric hydrochloric acid reaches the nerves in the 

gastrointestinal mucosa, they signal pain to the central nervous system. This happens when 

these nerves are exposed, as in peptic ulcers.  

 The gastric acid may also reach ulcers in the esophagus or the duodenum. Other 

mechanisms may contribute, such as the effect of aluminium ions inhibiting smooth muscle 

cell contraction and delaying gastric emptying. Antacids are commonly used to help 

neutralize. Antacids are commonly used to help neutralize stomach acid.  

 Antacids are bases with a pH above 7.0 that chemically react with acids to neutralize them. 

The action of antacids is based on the fact that a base reacts with acid to form salt and 

water. 

Side Effects 

       Aluminium hydroxide: may lead to the formation of insoluble aluminium phosphate  

       complexes, with a risk for hypophosphate and osteomalacia.  

 Although aluminium has a low gastrointestinal absorption, accumulation may occur in the 

presence of renal insufficiency. Aluminium containing drugs may cause constipation. 

  Magnesium hydroxide: has a laxative property. Magnesium may accumulate in patients 

with renal failure leading to hypo magnesia, with cardiovascular and neurological 

complications.  



 Calcium: compounds containing calcium may increase calcium output in the urine, which 

might be associated to renal stones. Calcium salts may cause constipation.  

           Carbonate: regular high doses may cause alkalosis, which in turn may result in altered   

          excretion of other drugs, and kidney stones. 

 

Experiment Design: 

     Materials required: 

 Burette 

 Pipette 

 Conical flask 

 Measuring jar 

 Concentrated hydrochloric acid 

 Methyl orange 

 Antacid samples 

 

 

Procedure: 

 

 Preparation of  0.1 N HCl solution: 

       8.2 ml of concentrated HCl  is  diluted to 1000 ml (1 litre)  

 Preparation of 0.1 N Na₂CO₃ : 

        Weighing 1.325 g of sodium bicarbonate  and then dissolved it  in distilled water and  

prepared exactly 250 ml of 0.1 N solution. 

 Standardization of  HCl solution. 



      Take 20 ml of 0.1 N Na₂CO₃ solution in a conical flask and add 2 drops of methyl orange 

indicator and titrated against HCl solution. The end point noted and calculated the normality of 

HCL. 

 

 

 

 

After the reaction of  HCl  with Antacid  remaining  is titrated against Base : 

 Powder the various sample of antacid tablets and weigh 10 mg of each 

 Take 20 ml of standardized HCl solution in the conical flask; add the weighed samples to 

it. 

  Add two drops of methyl orange and warm the flask till most of the powder dissolves. 

Filter off the insoluble material. 

  Titrate the solution against the standardized Na₂C0₃ solution till a permanent red tinge 

appears.  

 Noted the amount of base used for titration and noted the reduction in the amount of base 

used. Repeated the experiment with different antacids. 

Observations and Calculations 

1. Standardization of HCl solution 

S. No.                  Volume of                           Initial burette        Final burette      Volume  of acid            

                           Na₂C0₃  sol n                          readings                readings             used (in ml)  

  1                               20ml                                               0.0 ml                     19 ml                 19.0                   

  2                                20ml                                              0.0 ml                    18.5 ml            18.5. 

  3                                20ml                                              0.0 ml                    18.5 ml            18.5.0 

  

Concordant reading -  18.5 ml  

 Applying  Normality equation 



  

N1V1(acid) =N2V2(base) 

 NX 18.5 = 0.1 N X 20 

 Normality of HCl solution is 0.11 N  

 

 

Neutralization of  antacid with standardized HCl 

Analysis of antacid tablets 

Weight of the antacid tablet powder— 10 mg, 

 Volume of HCl solution added— 20.0 ml 

 S. No.      Antacid        Initial reading       Final reading             Volume of Na2C03  

   1            Gelusil                   0.0 ml                 15.0 ml                                15 ml  

   2            Pan D                    0.0 ml                   20.0 ml                                 20 ml  

   3            Dynacid                0.0 ml                    7.0 ml                                 7.0 ml 

 Result:  

The most effective antacid out of the taken samples is Dynacid. 

Conclusion: 

Based on the observations and result antacids reduces the acidity of gastric fluid in the stomach to 

some extent. Reduction in acidity causes no harm to the mucous membrane of digestive system. 

PRECAUTIONS  

 All apparatus should be clean and washed properly. Burette and pipette must be rinsed 

with the respective solution to be put in them.  

 Air bubbles must be removed from the burette and jet. Last drop from the pipette should 

not be removed by blowing.  

 The flask should not be rinsed with any of the solution, which are being titrated.  
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