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THE CAFFEINE 

INTRODUCTION: 

 Tea is the most commonly and widely used soft beverage in the household. It 

acts as a stimulant for central nervous system and skeletal muscles. That is why tea 

removes fatigue, tiredness and headache. It also increases the capacity of thinking. It is 

also used for lowering body temperature. The principal constituent of tea, which is 

responsible for all these properties, is the alkaloid-caffeine. The amount of caffeine in 

tea leavers varies from sample to sample.  

Originally it was thought that caffeine is responsible for the taste and flavour of 

tea. But pure caffeine has been found to be a tasteless while substance. Therefore, the 

taste and flavour of tea is due to some other substance present in it. There is a little 

doubt that the popularity of the xanthenes beverages depends on their stimulant action, 

although most people are unaware Determination of Caffeine in Tea Samples of any 

stimulation.  

The degree to which an individual is stimulated by given amount of caffeine 

varies from individual to individual. For example, some people boast their ability to 

drink several cups of coffee in evening and yet sleep like a long, on the other hand there 

are people who are so sensitive to caffeine that even a single cup of coffee will cause a 

response boarding on the toxic. The xanthenes beverages also create a medical 

problem. They are dietary of a stimulant of the CNS. Often the physicians face the 

question whether to deny caffeine-containing beverages to patients or not. In fact 

children are more susceptible than adults to excitation by xanthenes. For this reason, tea 

and coffee should be excluded from their diet. Even cocoa is of Determination of 

Caffeine in Tea Samples doubtful value. It has a high tannin content may be as high as 

50 mg per cup. After all our main stress is on the presence of caffeine in xanthene 

beverages and so in this project we will study and observe the quantity of caffeine 

varying in different samples of tea leaves.  

 



 

Discovered in the early 1827, caffeine was originally called as ‘theine’. It was 

then found that caffeine of coffee and ‘theine’ of tea were almost identical and later 

caffeine completely replaced the term theine. 

 

 

 

 

 

 

 Technically, caffeine in tea and coffee are alike. Its primary discovery dates 

back to the time of reign of Emperor Shennong of China when he accidentally 

discovered a fragrant and reenergizing drink when certain leaves fell into boiling water. 

Another lead traces its discovery to Ethiopia where a goat herder observed goats that 

became restless at nights after consuming coffee plants and he consumed the same to 

result in the same effects within him. Caffeine in a natural constituent in coffee, tea, 

chocolate and some cola drinks. It is externally added to products like diet pills, 

analgesics and soft drinks. Most plants, including coffee, tea, cola and cacao produce 

caffeine from the purine xanthine. The United States Food and Drug administration has 

estimated that 80 % of the world’s population consumes caffeine in any of the forms. 

Tea is the second highest consumed beverage in the world, only next to water according 

to the Tea association of USA. It is the world’s most consumed psychoactive drug. 

Although most psychoactive drugs are illegal, caffeine is permitted in terms of usage all 

over the world. Tea contains notable amount of caffeine that has a number of health 

benefits. Caffeine has both positive and negative effects. 

 



Physical and chemical properties of caffeine: 

Caffeine belongs to the family of heterocyclic compounds known as ‘purines’ and is   

generally odourless. It is a white and crystalline powder in its pure state and has a bitter 

taste.  

 

 

 

 

 

 

 

 

The synthetic name is 3,7- dihydro-1,3,7-trimethyl-1H-purine-2,6-dione. The 

chemical formula is C8H10N4O2. Caffeine has 49.98% carbon, 28.85% nitrogen, 

16.48% oxygen and 5.19% hydrogen. Caffeine’s molar mass is about 194.19 g/mol. It 

has a melting point of 235 -238°C and has a density of 1.23 g/cm3. With a pH of 6.9, it 

is slightly basic.  

 

 

 

 

 

 



Caffeine is highly soluble in water at high temperature, moderately soluble in 

water and ethanol. It is also soluble in pyridine, hot water, alcohol, acetone, ether, 

chloroform, benzene. 

 

 

 

 

 

 

 

Psychological effects of caffeine: 

 

 

 

 

 

 

Caffeine has the ability to stimulate the Central Nervous System (CNS) of the 

human body which helps one feel more alert and increases the heart rate accompanied 

by change in blood pressure. It gives them increased energy and is an excellent agent in 

promoting kidney diuresis. It acts as a respiratory and cardiac stimulant. While some 

people experience excitement, it has reverse effects on others. Caffeine affects people 

quite differently from person to person.  



 

 

 

 

 

 

Some possible symptoms are restlessness, nervousness, insomnia, flushed face, 

tachycardia and gastrointestinal disturbance. All the above symptoms vary from person 

to person and also on the amount of caffeineconsumed. Tea also contains a small 

amount of a more potent stimulant, theophylline. The ability to postpone exhaustion is 

what makes people consume it in large quantities in the form of tea or coffee. The 

reason why people become alert when they consume caffeine is that the molecule fits 

into the binding sites meant for adenosine, a neurotransmitter that creates a calming 

effect in the body.  

Our body has much greater affinity to caffeine than to adenosine and the close 

structural resemblance of caffeine with adenosine makes it easy for caffeine to fit into 

the binding sites of brain cells. As a result of this, adenosine meant to produce a feeling 

of tiredness has no way to showcase themselves in the host individual. Some of the 

brain’s own natural stimulants work effectively when adenosine receptors are blocked 

and all excess adenosine floating around in brain causes the adrenal glands to secret 

adrenaline which is another stimulant.  

Caffeine improves thought-processing and focus. It increases memory according 

to a research in John Hopkins University. Caffeine mixed with carbohydrates 

replenishes muscle glycogen concentration quickly after exercise. It detoxes the liver 

and cleanses the colon when taken as caffeine enema. It is known for its stimulation of 

hair growth on balding men and women. Providing protection against Parkinson’s 



disease and Alzheimer’s disease is an important advantage of consuming caffeine 

containing substances. It also provides protection against cataract and skin cancer.  

In people who take advantage of this process on a daily basis, the brain’s 

chemistry and physical characteristics change over time as a result of over-

consumption. Brain cells grow more adenosine receptors which is an attempt made by 

the brain to maintain equilibrium in the face of a constant onslaught of caffeine, with its 

adenosine receptors so regularly plugged. This shows why continuous coffee drinkers 

build up tolerance over time and get addicted to consuming caffeine containing 

substances. It takes more caffeine to block the increased number of adenosine receptors 

and to produce the desired revitalizing effect.  

Sudden stop of caffeine consumption can have adverse effects in regular 

consumers as the brain would have developed a sort of dependency over time. It causes 

lots of problems including headache. All this combined causes caffeine addiction. 

Caffeine is easily oxidized to uric acid, a very weak organic acid that is barely soluble 

in water. Our bodies don’t have the necessary enzymes to digest uric acid and 

precipitation of uric acid results in kidney stones. 

Materials and methods: 

 Tea samples  

Tea samples were taken from North, North-east and South India for analysis. In 

the northern and north-eastern regions, samples from Kangra (Himachal Pradesh), 

Darjeeling (West Bengal), Assam, Terai (West Bengal) and Dooars (West Bengal) were 

obtained. From South India, samples from Nilgiris (Tamil Nadu), Wayanad (Kerala), 

Coorg (Karnataka), Munnar (Kerala) and Anamallais (Tamil Nadu) were obtained for 

the analysis. These regions have been recognised as the largest tea producing areas in 

India  

Estimation of caffeine: 

 40g of a tea sample was taken in a one litre round bottom flask and 250mL of distilled 

water was added to it. The contents of the flask were refluxed for 1 hour.  



 

 

 

 

 The brown colour extract is separated by decantation followed by filtration at hot. In a 

250mL beaker, Lead acetate is dissolved in water.  

 The solution is boiled and lead oxide is added slowly to the boiling solution with 

constant stirring. It is filtered and again boiled.  

 Drop wise addition of filtrate to the extract is done until no precipitation occurs.  

 The filtrate is treated with animal charcoal to decolorize the extract. The clear solution 

is extracted with 100mg of chloroform after separating by filtration.  

 The total solution is taken into distillation flask to remove the solvent by distillation.  

 The residue left in the flask is dissolved in minimum amount of hot water and the 

dissolved contents are transferred to boiling tube.  

 The solution is kept for slow crystallisation.  

 When the white crystalline solid comes out of the solution, it is filtered, dried in 

desiccators and weighed. The above procedure is repeated for all tea samples. 

Caffeine in Tea Sample: 

The most important methylated alkaloid that occurs naturally is caffeine. Its 

molecular formula is C8H10N4O2. Its IUPAC name is 1, 3, 7-trimethylxanthene and 

common name is 1-methylated thiobromine. Purely it is white, crystalline solid in the 

form of needles. Its melting point is 235°C. It is the main active principle component of 

tea leaves. It is present in tea leaves up to 3% and can be extracted by first boiling the 

tea leaves with water which dissolves many glycoside compounds in addition to 

caffeine. The clear solution is then treated with lead acetate to precipitate the glycoside 

compounds in the form of lead complex. The clear filtrate is then extracted with 

extracts caffeine because it is more soluble in it then water. Determination of Caffeine 

in Tea Samples 



Uses of Caffeine: 

 l.In medicine, it is used to stimulate, central nervous system and to increase 

flow of urine.  

2.  Because of its stimulating effects, caffeine has been used to relieve fatigue. 

But it is dangerous and one may collapse if not consumes it under certain limit.  

3.  Caffeine is also used in analgesic tablets, as it is believed to be a pain 

reliever. It is also beneficial in migraines. Determination of Caffeine in Tea Samples  

Effects of Caffeine  

l.It is psycho – stimulant. 

 2.  It improves physical and mental ability. 

3.  Its effect in learning is doubtful but intellectual performance may improve 

where it has been used to reduce fatigue or boredom.  

4.When administered internally, it stimulates heart and nervous system and also 

acts as diuretic. On the contrary their excessive use is harmful to digestion and their 

long use leads to mental retardation. Determination of Caffeine in Tea Samples  

 

 

 

 

 

 

 

 



1.Red Label Tea (Brooke Bond) 

 Weight of china dish 46.60gms Weight of china dish with precipitate 47.20gms. 

Amount of caffeine 0.60gms  

2.Yellow Label Tea (Lipton)  

Weight of china dish 46.60gms Weight of china dish with precipitate 47.15gms. 

Amount of caffeine 0.55gms  

3.Green Label Tea (Lipton) 

 Weight of china dish 46.60gms. Weight of china dish with precipitate 47.05gms. 

Amount of caffeine 0.45gms.  

1. Quantity of caffeine in Red label tea is 60mg. /sample of 50 gm.  

2. Quantity of caffeine in yellow label tea  is  55mg./sample  of 50 gm.  

3. Quantity of caffeine in green label tea is 45mg./sample of 50 gm.  

Graphically plotting various tea samples in accordance with the amount of caffeine 

present in them we present a stunning find:  

60 mg 55 mg 45 mg RED LABEL YELLOW LABEL GREEN LABEL  

CONCLUSION AND FOLLOW UP:  

The non-laborious chemical method of determination of caffeine in tea samples 

using Lead oxide and Chloroform has shown us the caffeine levels in various samples. It 

is also true that caffeine in tea can have positive and negative effects on the organism 

consuming it. Further analysis on amount of catechin and gallic acid is required to show 

how a certain tea sample can cause psychological changes in the consumer. This analysis, 

to some extent also shows us the variation of caffeine content with respect to the region of 

cultivation of tea samples and can be used as a deciding factor for the selection of tea. 

High Performance Liquid Chromotography (HPLC) determination of catechin and gallic 

acid can help us understand and analyse the quality of tea samples with great precision. 


