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Abstract 

Many conservation organisations are advocating for the cultivation of wild medicinal plants in response to the growing 

demand and popularity of these plants. One of the oldest & most widely used therapeutic drinks in the world is Green tea. The 

leaf of the "Camellia sinensis" plant is used to make this product. It can be converted into a beverage with numerous universal 

health benefits, or the leaves can be extracted for medicinal purposes. According to reports, green tea contains thousands of 

bioactive elements, nearly all of which are polyphenols. According to recent human research, green tea may help lower the 

risk of cardiovascular disease and some types of cancer. It may also recover oral health and other physiological processes like 

body weight control, antiviral & antibacterial activity, and an antihypertensive effect. These compounds are important for the 

inhibition & treatment of a variability of illnesses. This literature review's objective was to demonstrate the medicinal qualities 

of the herb "green tea." 
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Introduction 

One of the most widely consumed drinks worldwide is tea. 

The Camellia sinesis plant is the source of tea. For humans, 

green tea is a natural treasure. It is the most popular and 

second-old beverage in the world. One of the most widely 

consumed drinks worldwide is tea. The plant Camellia 

sinesis is the source of tea. [2]  

White, green, oolong, and black are the four basic kinds of 

tea that are manufactured. Oolong tea is created as of 

partially fermented leaves, black tea is made from fully 

fermented leaves, white tea is formed from extremely young 

tea leaves or buds, and green tea is made from mature, 

unfermented leaves. [3] In the 17th century, India began 

exporting green tea to Japan. The globe produces an 

estimated 2.5 million tonnes of tea leaves yearly, of which 

20% are made into green tea, which is generally consumed 

in Asia, some regions of North Africa, the United States, & 

Europe. [4]  

Black tea and green tea undergo various manufacturing 

processes. In order to prevent fermentation and create a 

stable, dry product, freshly plucked leaves are immediately 

steamed to make green tea. The enzymes that break down 

the colour pigments in the leaves are destroyed during the 

steaming process, which keeps the tea green throughout the 

rolling and drying steps that follow. [5]  

It is advised to consume items containing catechins in the 

daily diet because of their many health-promoting 

qualities. Green tea contains polyphenol molecules 

(catechins) that dimerise to create Thea Flavin’s, leading to 

varying biological activity. Plants have been a model source 

of drug since ancient times. Ayurveda and other Indian 

literature highlight the use of plants to treat a range of 

human illnesses. Thousands of India's more than 45,000 

plant species are thought to have medicinal properties. [6]  

 
 

Fig 1: Tea Plant. [7]  

 

Chemical Composition of Green Tea 

Green tea contains approximately 15-20% protein, counting 

amino acids like l-theanine. [8] The processing of Camellia 

sinensis leaves results in distinct effects, physiologically 

active substances, and health-promoting benefits. [9] Green 

tea contains xanthine bases, including theophylline and 

caffeine. [10] Green tea's chemical composition varies based 

on climate conditions, soil qualities, genetic strain, leaf 

plucking season location, processing, and storage. [11] The 

catechins account for 80-90 percent of the flavonoids & 

around 40% of the water-soluble solids in green tea. Green 

tea covers more catechins than other teas, primarily due to 

how it is processed after harvesting. [12]  

Epicatechin, epigallocatechin, epicatechin-3-gallate, and 

EGCG are the four types of catechins that are primarily 

found in green tea. Both the quantity and quality of 

catechins are influenced by the preparation techniques; 

variations in variety, origin, and growing conditions [1] also 

affect the amount of catechins in the original tea leaves. [13, 

14]  

The chemical composition of green tea is complex: proteins  
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(15-20% dry weight), whose enzymes constitute an 

important fraction; amino acids (1-4% dry weight) such as 

theanine or 5-N- ethylglutamine, glutamic acid, tryptophan, 

glycine, serine, aspartic acid, tyrosine, valine, leucine, 

threonine, arginine, and lysine; carbohydrates (5-7% dry 

weight) such as cellulose, pectins, glucose, fructose, and 

sucrose; minerals and trace elements (5% dry weight) such 

as calcium, magnesium, chromium, manganese, iron, 

copper, zinc, molybdenum, selenium, sodium, phosphorus, 

cobalt, strontium, nickel, potassium, fluorine, and 

aluminium; and trace amounts of lipids (linoleic and α-

linolenic acids), sterols (stigmasterol), vitamins (B, C, E), 

xanthic bases (caffeine, theophylline), pigments 

(chlorophyll, carotenoids), and volatile compounds 

(aldehydes, alcohols, esters, lactones, hydrocarbons). [15, 16, 

17, 18]  

Green tea is an unfermented tea and its chemical 

composition is quite different from black tea. 
 

Table 1: Chemical Composition 
 

Sr. No. Types of Ingredients Ingredients 

1. Amino Acid  

L-theanine 

Tyrosine 

Serine 

Glycine 

Valine 

Lysine 

2. Carbohydrates 

Glucose 

Cellulose 

sucrose 

3. Volatile compound 

Alcohols 

Esters 

Hydrocarbons 

Aldehydes 

4. lipids 
Linoleic Acid 

 α-linolenic acid  

5. Vitamins 

vitamin A 

vitamin B2 

vitamin B3 

Vitamin C  

Vitamin E  

Vitamin K 

6. Tracer Elements  

Magnesium 

Chromium Manganese 

Calcium 

7. Phenolic acid  Gallic acid 

 

Phytochemical constituents present in Green tea1. 

Catechin: The typical green tea flavonoids are called 

catechins. Compared to oolong or black tea, green tea has a 

significantly higher concentration of catechins. [19]  

Green tea is the primary dietary source of catechin gallates 

and gallocatechins and is high in polyphenols, of which 

roughly 70% are catechins. The amounts of the principal 

flavan-3-ols, the collective term for the catechin group of 

chemicals, and the various classes of phenolics in green tea 

are listed above the chemical structures of the primary green 

tea catechins. Catechins can also be found in red wine, 

grapes, apples, and chocolate. [20] A cup of green tea 

contains 20-200 mg of EGCG, one of the most prevalent 

catechins in green tea. According to references Higdon and 

Frei1, it has also been proposed that it is one of the most 

potent substances in green tea, mediating the majority of its 

biological effects. [21]  

Additionally, catechins serve as iron and copper ion 

chelators. The antioxidant potential of green tea is 

significantly influenced by the particular chemical structure 

of its polyphenols, which are defined as having at least five 

hydroxyl groups. The di/tri-hydroxy structure of the B and 

D rings allows for the chelation of transition metal ions. [22]  

Similar to their antioxidant qualities, catechins' pro-

oxidizing qualities are also influenced by elements like the 

molecule's hydroxyl group count. Both electrophilic 

quinones and reactive oxygen species harm cellular 

molecules during the polyphenol oxidation process. This 

element has a key role in the etiopathogenesis of cancer and 

degenerative illnesses. [23]  

  

Mode of action of catechin- 

The most researched catechin derivative to date is EGCG. 

Green tea's catechin content is mostly determined by its 

kind, the cultivation and leaf processing techniques, as well 

as the temperature and brewing duration. Research indicates 

that catechins are most stable in the pH range of 4 to 6. [24]  

Additionally, catechins serve as iron and copper ion 

chelators. Green tea's antioxidant potential is greatly 

influenced by the particular chemical structure of its 

polyphenols, which are defined as having at least five 

hydroxyl groups. Similar to their antioxidant qualities, 

catechins' pro-oxidizing qualities are also influenced by 

elements like the molecule's hydroxyl group count. Both 

electrophilic quinones and reactive oxygen species harm 

cellular molecules during the polyphenol oxidation process. 

This element has a key role in the etiopathogenesis of 

cancer and degenerative illnesses. [25]  
  

  
 

Fig 2: Structure of different types of Catechin. [26] 

 

 
 

Fig 3: Mode of action of Catechin. [27] 



International Journal of Pharmaceutical Science and Research www.pharmacyjournal.net 

69 

Caffeine 

The primary ingredient that gives tea beverages their unique 

and appealing flavour is caffeine. Additionally, it is a potent 

antioxidant that boosts the beverage's antioxidant capacity. 

The age of the leaves and the time of harvest may have an 

impact on its level; the older the leaves, the lower the 

caffeine concentration. The type of tea, the weather during 

the growing season, and the brewing technique all affect the 

caffeine concentration. [28]  

Another crucial element in assessing the quality of green tea 

is its caffeine content. The primary methyl xanthine that 

makes up the tea alkaloids is caffeine, which is 

acknowledged as a significant quality factor because of its 

simulative impact. Contrary to these green tea catechins, 

caffeine can noticeably improve the flavour of tea. [29]  

  

 
 

Fig 4: Structure of Caffeine. [30]  

 

 

 
 

Fig 5: MOA of Caffeine 

 

Flavonoids 

Flavonoids are 15-carbon polyphenolic substances with two 

aromatic rings joined by a bridge of three carbons. The 

flavones, flavonols, flavan-3-ols, isoflavones, flavanones, 

and anthocyanidins are the principal subclasses of these C6-

C3-C6 compounds. The chalcones, dihydrochalcones, 

dihydroflavonols, flavan-3,4-diols, coumarins, and aurones 

are additional flavonoid families that are less important 

dietary components. Many substituents can be added to the 

basic flavonoid skeleton. Most flavonoids are found in 

nature as glycosides instead of aglycones. [32, 33, 34]  

 

 

 

Fig 6: Structure of Flavonoid’s. [35] 
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Fig 7: General MOA of Flavonoid’s. [36] 
 

Non flavonoids 

The C6-C1 phenolic acids are among the nonflavonoids that 

are important for nutrition. The most prevalent phenolic acid 

is gallic acid, which is found in gallotannins, which are 

small dietary components, as complex sugar esters as 2-O-

digalloyl-tetra-O-galloyl-glucose. A variety of foods include 

the related ellagic acid-based ellagitannins, including 

punicalagin and sanguiin H-6. [37]  

 

 

 
 

Fig 8: Structure of Non Flavonoid’s [38] 

 

Parameters Affecting Chemical Composition 

The grinding procedure and, eventually, the powdered form 

of match are also responsible for its noticeably high 

antioxidant capacity. [39]  

The agro climatic circumstances during growth, such as the 

quantity and distribution of sunny and rainy days, 

fertilisation, and any plant protection measures, also have an 

impact on the amount of health-promoting compounds, 

including polyphenols. 

Shown that the polyphenol content of infusions prepared 

from powdered tea leaves is higher than that of infusions 

made from steeped tea leaves. Therefore, the extraction of 

polyphenolic chemicals may be accelerated by the grinding 

process itself. [40]  

  

Different Between Black tea & Green Tea 

Through apoptosis induction, fatty acid synthase down-

regulation, and COX-2 inhibition in cellular and animal 

models, theaflavin 1 has been shown to inhibit lung 

carcinogenesis. By controlling the BAX and p53 proteins in 

the HeLa and WI38VA cervical cancer cell lines, theaflavin 

2 caused cell death. [41]  

The chemical makeup of black tea and the fermentation and 

oxidation processes are the main areas where it differs from 

green tea. Theaflavin (TF1), Theaflavin-3-monogallate 

(TF2a), Theaflavin-30-monogallate (TF2b), and Theaflavin-

3,30-digallate (TF3) are among the many catechins that are 

abundant in black tea, much like in green tea. Both the 

individual theaflavins and the molecular mechanism of 

black tea extraction are covered in several articles. The 

information indicates that black tea contains phenolic acids, 

flavanols, tearubigins, amino acids, proteins, 

methylxanthine, mineral compounds, and volatile 

substances in addition to catechins and theaflavins. [42]  

Notably, black tea's anti-estrogenic properties may 

considerably lower women's risk of developing malignant 

neoplasms.  
  

 
 

Fig 9: Different between Black Tea & Green Tea. [43]  
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 Health benefits of Green tea 

Green tea's inherent antioxidants are what give it its health 

advantages such as polyphenols, a diverse group of 

substances that make up up to 30% of green tea's dry 

weight. The presence of natural antioxidants, such as 

polyphenols, which make up up to 30% of the dry weight of 

green tea, is what gives it its health advantages. [44, 45]  

 

 

 

Fig 3: Health-promoting properties of the main bioactive compounds of Green tea. [46] 

 

Cardiovascular Function- 

Green tea use may lower the incidence of cardiovascular 

disease, according to epidemiologic research, although the 

exact mechanisms are still unknown. Results from clinical 

investigations on the impact of green tea on blood pressure, 

cholesterol, and coronary artery disease are not always 

consistent. [47]  

Green tea drinking was found to be negatively correlated 

with the death rate from cardiovascular disease in a 

prospective cohort study involving over 40,000 Japanese 

individuals. 10 Women who drank five or more cups a day 

were 31 percent less likely to die from heart disease. 10 The 

incidence of stroke was considerably lower among 

participants who drank five or more glasses daily. [48]  

By lowering oxidative stress and avoiding cardiac 

inflammatory alterations, EGCG may have a protective 

impact on the heart muscle. By preventing the activation of 

stress-activated protein kinase and signalling pathways that 

trigger the inflammatory response, EGCG may be able to 

protect the heart muscle in surgical patients who are 

vulnerable to ischaemic injury. [49]  
 

Regulation of Carbohydrate Metabolism- 

The hypoglycemic action of catechins and other 

polyphenolics is demonstrated by their impact on the 

parameters of glucose metabolism.EGCG content may 

prevent starch breakdown, reducing the abrupt release of 

glucose in the gastrointestinal tract and perhaps lowering 

blood glucose levels. EGCG may have the ability to 

improve insulin sensitivity and prevent the gastrointestinal 

system from absorbing glucose and fats by blocking 

gluconeogenesis. [50]  
 

Anticarcinogenic Effects 

Consuming substantial doses of EGCG may contribute to 

reducing the incidence of colorectal cancer, mainly due to 

blocking tumour development factors. Furthermore, EGCG 

can cause cancer cells to undergo apoptosis and impede 

their proliferation. Reducing blood cholesterol levels and 

increasing tissue sensitivity to insulin and leptin may 

prevent obesity-related carcinogenesis. Green tea extract 

supplements may also stop recurrent adenomas, which most 

of the time can develop into colorectal malignancies. [51]  

Inhibition of gallbladder and bile duct cancer cell growth 

and proliferation, along with a lower risk of biliary duct 

cancer, are further research findings pertaining to EGCG 

administration. [52]  
 

Prevention of Neurodegenerative Disorders- 

Caffeine may indirectly prevent the ageing of the brain by 

reversing oxidative processes and lowering 

neuroinflammation, hence preserving normal brain function. 

Memory impairment may result from oxidative stress, 

which can cause damage to neurones. With its anti-

inflammatory properties, particularly in the hippocampus, 

caffeine administration may stop this condition from 

developing. Reduced amyloid-β deposition in the brain is 

intimately linked to caffeine's beneficial effects on the 

nervous system and prevention of neurodegenerative 

disorders. Lipopolysaccharide (LPS)-induced systemic 

inflammation is a major factor in neurodegenerative 

illnesses. [53, 54]  
 

Anti-viral effects- 

In cell culture, it was discovered that EGCG and ECG from 

Green tea were strong inhibitors of influenza virus 

replication. All studied influenza virus subtypes, including 

A/H1N1, A/H3N2, and B virus, showed this impact. 

Quantitative research showed that whereas EGC did not 

exhibit a comparable impact, large concentrations of Green 

tea similarly inhibited viral RNA synthesis in cells. 

Likewise, EGC from Green tea was less efficient than 

EGCG at inhibiting neuraminidase activity. 

The influenza virus's surface contains the antigenic 

glycoprotein enzyme neruriminidase. Neuraminidase 

performs tasks that facilitate the effective release of viruses 

from cells. [55]  
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Anti-Inflammatory Effect- 

Many disorders are characterised by an inflammatory 

response. In addition to performing signalling roles that 

promote inflammation, it may result in the generation of 

excessive amounts of substances that promote the 

production of reactive oxygen species (ROS), which can 

harm cell structures and cause long-term disturbance in the 

body's overall functioning. Anti-inflammatory and 

antioxidant drugs primarily work by scavenging reactive 

oxygen species (ROS) to prevent inflammation-related 

signalling. [56]  

By scavenging NO, peroxynitrite, and other ROS/RNS, 

Green tea inhibits the transfection of NF-κB and AP-1 to 

downregulate the expression of iNOS and COX-2. It also 

reduces the synthesis of inflammatory factors to exhibit 

anti-inflammatory actions. It has been shown that Green tea 

may suppress the respiratory passage epithelial cells' IL-8 

synthesis, hence lessening the intensity of the respiratory 

passage inflammatory response. IL-8 can also boost the 

activation of reactive oxygen species and encourage 

neutrophil aggregation. [57] Furthermore, Tang et al. 

contended that Green tea inhibits the JAK1/2 tyrosine 

kinase signalling pathway in vascular endothelial cells, 

thereby downregulating the production of proinflammatory 

genes regulated by the P2X4 receptor. [58]  

 

Antioxidant Effect 

One of the most important processes for human health is 

oxidation. We classify Green tea as an antioxidant based on 

its chemical composition. The phenol rings in the Green tea 

structure scavenge free radicals and trap electrons. [59]  

As an antioxidant, EGCG has been shown to enhance 

mitochondrial performance and to efficiently prevent 

oxidative stress-induced protein tyrosine nitration in blood 

platelets. 

Nonetheless, some research indicates that high 

concentrations of EGCG might induce self-oxidation and act 

as a prooxidant by generating hydroxyl radicals, hydrogen 

peroxide, and quinonoid intermediates that cause 

cytotoxicity. [60]  
 

Antifibrosis Effect- 

In order to suppress the expression of specific genes, Green 

tea primarily prevents NF-𝜅B from moving from the 

cytoplasm to the nucleus. A serious side effect of chronic 

liver illnesses, hepatic fibrosis can eventually result in 

cirrhosis, liver failure, and even liver cancer. 

The primary producers of extracellular matrix in chronic 

liver illness are atic stellate cells, which will proliferate and 

secrete extracellular matrix excessively as hepatic fibrosis 

develops, exacerbating the condition. [61]  
 

Oral Disease Treatment- 

EGCG is mostly used in oral therapy because of its anti-

inflammatory properties and capacity to prevent bone 

absorption. Pulpal necrosis from bacterial infection is one of 

the well-known causes of tooth extraction, as it can cause 

bone resorption and an inflammatory reaction at the tooth's 

periapical region. [62]  

Collagen membranes cross-linked with EGCG may be 

useful for guided bone regeneration (GBR). In dental 

implant operations, where collagen membranes are typically 

utilised, GBR is an efficient technique to increase the 

alveolar bone's inadequate volume. [63] Cross-linking 

compounds are frequently employed to enhance the 

mechanical characteristics of pure collagen membranes. 

Because of its anti-collagenase properties, EGCG may be a 

useful cross-linking agent for collagen membranes. Thus, 

EGCG-modified collagen membranes have also been the 

subject of some research. Chuet al. created a unique 

collagen membrane modified with EGCG that had better 

osteoblast cell adhesion and favourable mechanical 

properties. [64]  

  

Regulation of Carbohydrate Metabolism- 

The hypoglycemic action of catechins and other 

polyphenolics is demonstrated by their impact on the 

parameters of glucose metabolism. EGCG from Green tea 

concentration may prevent starch breakdown, reducing the 

abrupt spike in blood sugar levels. 

 EGCG may have the ability to improve insulin sensitivity 

and prevent the gastrointestinal system from absorbing 

glucose and fats by blocking gluconeogenesis. [65]  

 
Table 2: Phytochemical constituents of Green tea with 

Pharmacological Activity. [66, 67] 

 

Sr.No. 
Phytochemical 

constituents 
Pharmacological Activity 

1 Catechin 
Anti-inflammatory Anti-neoplastic 

reducing blood lipid parameters 

2 Caffeine 
CNS stimulant 

anti-inflammatory effects 

3 Quercetin 
Regulation of carbohydrate 

metabolism 

4 Phenolic acids improving insulin sensitivity 

5 Rutin Cardioprotective 

 
Discussion and Conclusion- 

As shown in above table of phytochemical, Green tea has a 

variety of possible health advantages because of its distinct 

mixture of bioactive components. It has higher levels of 

phenolic acids, quercetin, rutin, thiamine, and chlorophyll 

than other types of Tea.  

The flavanol group of polyphenols called catechins, which 

can make up as much as 30% of the dry leaf weight, is 

remarkably abundant in fresh tea leaves. Flavonols and their 

glycosides, as well as depsides such chlorogenic acid, 

coumarylquinic acid, and theogallin (3-galloylquinic acid), 

which is specific to tea, are examples of other polyphenols. 

In addition to extremely trace levels of the other common 

methylxanthines, theobromine, and theophylline, caffeine is 

present at an average level of 3%.This flavonoid content is 

beneficial in varieties of diseases like cardiovascular 

disfunctioning,arthritis etc. 

It has been shown that EGCG has inhibitory effects in many 

aspects of abnormal changes, including antioxidant, 

anticancer, anti-inflammatory, anticollagenase, and 

antifibrosis effects, which appear in its wide functional 

range. People believe that drinking green tea is good for 

their health (Figure). EGCG may protect organs or tissues 

from a variety of illnesses to some degree.  

As we included above catechin assist treatment and cancer 

prevention by preventing tumour growth factors and causing 

cancer cells to undergo apoptosis.  

Stopping the development of cancer cells and avoiding 

metastasis EGCG improves tissue sensitivity to insulin and 

leptin, lowers blood lipid levels, inhibits tumour 

angiogenesis, has antioxidant properties, and suppresses 
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inflammatory processes that lead to transformation, hyper 

proliferation, and the start of carcinogenesis. 

Also Quercetin of green tea enhances insulin sensitivity, 

controls insulin production, inhibits glucose absorption, and 

results in lowering of blood sugar level which shows its 

benefit as anti-diabetic agent as well. 

We concluded that with the help of our distinct review the 

green tea containing varieties of photochemical constituents 

such as Quercetin, Vitamins, Minerals, EGCG, Catechin, 

Caffeine etc. shows combined effects on different types of 

diseases.Green tea contain larger amount of all these 

photochemical constituents as compare to other plants that 

why it shows quick effect in short period of time. 
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