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ABSTRACT 

Tea is one of the most widely consumed beverages world wide, and is 

available in various forms. Green tea is obtained from the plant 

camellia sinensis belonging to family the aceae. Green tea is richer in 

antioxidants compared to other form of tea. It was used to detoxify the 

body. Tea is composed of polyphenols, caffeine, minerals, and trace 

amounts of vitamins, amino acids and carbohydrates. Green tea have 

many therapeutic properties such as antimicrobial to curing various 

infection. The phytochemicals present in green tea are known to 

stimulate the central nervous system and overall health in humans. 

Skin aging is a complex process  mediated by intrinsic factors such as 

senenscenes, along with extrinsic damage induce by external factors 

such as chronic exposure to ultraviolet (UV) irradiation. Its ROS 

savenging activity makes it a potent stress mediator, as it can also  

regulate the stress induced by metal ions. 
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INTRODUCTION 

Tea is one of the most widely consumed beverage worldwide, and is the second-most 

consumed drink after water.
[1]

 Tea is known to stimulate the central nervous system and 

cardiac function in humans.
[2]

 Commercialy tea is mostly available in three varieties viz. 

Black (red tea),green and oolong (yellow tea) tea which differ in their physical and chemical 

characteristics arise from their different manufacturing process.
[3,4,5,6]

 Green tea mainly 

consists of catechins, whereas black tea mainly contains tannins.
[2]

 Black tea consumption is 

highest in western countries which accounts for around 78% of worldwide consumption. The 

green tea is mostly consumed in Japan and china and accounts for 20% whereas oolong tea is 
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consumed 2% only. Black tea is widely consumed in India and India is one of the largest tea 

producers in the world and it occupies about 70% of domestic consumption of the total tea 

production in the country.
[3,4,5,6]

  

 

It is a popular beverage crop having medicinal, anti-oxidative and anti-microbial properties. 

The tea plant has been cultivated in asia for thousands of years. Traditionally, it was 

prescribed for a number of ailments while also being consumed for its refreshing qualities 

and the prevention of future health problems. The increase in popularity is in the part due to 

increasing awareness of green tea’s many health benefits. Tea as an aromatic beverage 

commonly prepared by pouring hot or boiling water over cured leaves of the tea plant 

camellia sinensis.
[7] 

 

 

According to the european food safety authority (EFSA), 126mg of catechins are present per 

100ml of green tea. However, according to the food and drug administration (FDA), 71mg of 

epigallocatechins gallate will be present per 100ml of green tea. In the case of black tea, 

200mg of flavonoids are present per 100 mL.
[8] 

Tea contents a variety of bioactive 

compounds such as polyphenols, vitamins, amino acids etc. having medicinal properties 

which can be used as food additives in preparation of neutraceuticals.
[2,3,4,5] 

 

 

Aging can be defined as the progressive loss of the cells, tissues, and organs of an individual 

across the lifespan.
[9,10]

  

 

• PREPARATION 

It is prepared by exposing the freshly collected leaves to the air until most of the moisture is 

removed. Then they are roasted and stirred continuously until leaves become moist and 

flaccid. Then they are past to rolling table rolled to into balls and subjected to a pressure 

which removes the moisture. Then the leaves are shaken out on the copper pans in roasted 

again till the leaves assume dull green colour. Then the leaves are winnowed, screened and 

graded into various varieties.
[11,12]
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BLACK TEA                  GREEN TEA 

Fresh leaves                     Fresh leaves 

 

Withering                          Steaming 

 

Rolling by tea roller,           Primary 

 

Roller vane or CTC        drying-rolling 

 

Oxidation                          Rolling 

 

 Drying                     Final drying rolling 

 

 

• Composition 

https://images.app.goo.gl/jUMag8EjT8yxUtnp6  

 

 

• Health Benefits 

Studies using animal models show that green tea catechins provide some protection against 

degenerative disease
[13] 

The secret green tea lies in the fact that it is rich in catechines, 

polyphenols, particularly EGCG. The EGCG is the powerful antioxidant: besides inhibiting 

the growth of cancer cells, it kill cancer cells without harming healthy tissue.
[14]

 Green tea, its 

extract, and its isolated constituents were also found to be effective in preventing oxidative 

stress.
[15]

 and neurological problems.
[16] 

Green tea consumption has been linked to the 

prevention of many types of cancer, including lung, colon, esophagus, mouth, stomach, small 

intestine, kidney, pancrease and mammary gland.
[17]

 A recent study appearing in the journal 

https://images.app.goo.gl/jUMag8EjT8yxUtnp6
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of allergy and clinical immunology stated that EGCG found in green tea can help to boost 

one’s immune system, therefore helping to prevent HIV. The EGCG prevents the binding of 

HIV to human T-cells, the first step in HIV infection.
[18] 

  

• Reactive Oxygen Species, Oxidative Stress and Antioxidants 

In aerobic conditions, the transfer of electrons occurs between atoms, wherein oxygen is the 

ultimate electron acceptor which produces ATP.
[19]

 However, the transfer of uncoupled 

electrons results in the generation of free radicals such as reactive oxygen species (ROS) and 

reactive nitrogen species (RNS).
[20]

 ROS are produced regularly inside the body, specifically 

in the mitochondria, during respiration and other immune-related functions.
[21,22]

 They can act 

as a mobile signaling messenger inside the host. The overall cellular health is dependant on 

the level of ROS inside the host.
[23]  

 

Green tea is a popular neutraceutical as an antioxidants. Antioxidants are compounds that 

protect cells against the damaging effects of reactive oxygen species, such as singlet oxygen, 

superoxide, peroxyl radicals, hydroxyl radicals, and peroxynitrite. An imbalance between 

antioxidants and reactive oxygen species results in oxidative stress, leading to cellular 

damage.
[24]

 Intake of green tea extracts also increases the activity of superoxide dismutase in 

serum and the expression of catalase in the aorta; these enzymes are implicated in cellular 

protection against reactive oxygen species.
[25,26]

  

 

Any shift in the equilibrium, which may happen due to a reduction of antioxidants inside the 

system or due to an increase in ROS as a result of immune-related processes, will lead to 

oxidative stress.
[27,28]

 Prolonged stress and aging may play a major role in reducing the 

efficiency of endogenous antioxidants against oxidative stress.
[29]

 ROS promote peroxidation 

of the lipids in the cell membraces, along with altering the structure and function of different 

enzymes and promoting carbohydrate oxidation.
[30]

  

 

The consumption of antioxidant-rich (like polyphenolics and flavonoids)fruits and 

vegetables.
[31]

 is known to reduce the impact of different age-related diseases, including 

coronary heart disease and cancer.
[32,33]

 Ascorbic acid (vitamin c) is considered to be one of 

the most powerful, water-soluble, natural antioxidants, with very little toxins associated with 

it and which is present in many dietary foods or plants.
[34] 

Ascorbic acid is abundantly found 

in citrus fruits, kiwi, cherries, melons, and tomatoes, as well as leafy vegetables like broccoli, 
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cauliflower, and cabbage. Tocopherols (vitamin E) are the most widely used antioxidants, and 

are mainly present in nuts, seeds, and vegetable oils.
[35]

 

 

Flavonoids are the most common antioxidant components found in plant sources. Flavonoids 

are the major antioxidants in the diet, and are known to protect against cardiovascular 

diseases by reducing the level of oxidation of low-density lipoproteins. Apigenin, chrysin, 

luteolin, datiscetin, quercetin, myricetin, morin, and kaempferol are some of the most 

commonly found flavonoids.
[35]

 Green tea extract, specifically, can also have significant 

effects against ROS and RNS.
[36]

  

 

• Photoaging 

Skin is the largest organ of the human body, and creates an effective external barrier against 

the detrimental effects of environmental and xenobiotic agents, such as smoking, 

contaminants in the air and water, excessive oils and fats, drugs, and heavy metals, which 

induce extrinsic aging.
[37]

 Skin aging is a complex process mediated by the intrinsic process 

of senescence, and extrinsic damage induced by external factors like chronic exposure to UV 

irradiation – a process known as photoaging.
[38,39] 

UV can cause skin damage either directly, 

through absorption of energy by biomolecules, or indirectly, by increased production of 

ROS.
[40]

 The depletion of the ozone layer allows easier penetration of UV radiation into the 

earth, which subsequently increases the level of skin cancer among people. Sunscreens are 

widely used to protect skin from UV. It can be used to scatter, reflect, or absorb radiation. 

However, compounds like titanium dioxide and zinc oxide in commercial sunscreen creams 

may create an opaque layer over the skin, which can damage the proper functioning and 

nourishment of the skin cells.
[41]

 Natural products with antioxidants activity, which could 

enhance the endogenous capacity of the skin and help neutralize ROS.
[40]

 Should be 

considered as an effective alternative for these chemical agents.  

 

• Antiphotoaging  

In a recent study, tea polyphenols were fed to mice which had undergone a UV mediated 

photoaging process. A significant increase in hydroxyproline content was observed in vitro, 

and catalase activity increased along with decreased protein carbonyl content.
[42]

 An aqueous 

extract of green tea was found to improve the skin of mice affected by photoaging. It was 

found to increase the level of collagen and elastin fibers and reduced the expression of 

collagende grading MMP-3 enzymes, thereby showing potential antiwrinkle effects.
[43]
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Topical treatment with EGCG on mouse skin results in prevention of UVB-induced 

immunosuppression and oxidative stress. The protective effects of green tea treatment on 

human skin either topically or consumed orally against UV light-induced inflammatory or 

carcinogenic responses are not well understood. Based on documented extensive effects of 

green tea on mouse skin models and very little in human skin, many pharmaceutical and 

cosmetics companies are supplementing their skin care products with green tea extracts.
[44]

 In 

a recent study, human volunteers were made to consume green tea polyphenols in the form of 

capsules for a limited period, and it was observed that green tea catechins conjugate their 

metabolites in plasma, blister fluid, and skin biopsy samples.
[45]

 In another study, 18 

individuals aged between 21 years and 71 years were asked to apply green tea extract and a 

placebo topically, before exposure to UV radiation. The biopsy analysis and level of erythema 

suggested that the green tea pretreatment showed a significant reduction in the number of 

cells with sunburn.
[46]

 

 

https://images.app.goo.gl/jeyYHKjVvBD57GyY7  

 

 

 

Twenty Chinese women volunteers in analyzing the effect of varying concentrations of green 

tea extract (2-5%) in protecting skin from UV induced photoaging through topical 

application. Along with the levels of erythema, the thickness of stratum corneum and 

epidermis, as well as the level of matrix metalloproteases, were measured by using 
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microscopic and immunohistochemical analysis. On day 1, a 3% topical application showed 

less erythema, whereas 5% showed damage along with the vehicle control and control with 

no topical application, which also showed post inflammatory hyperpigmentation. The sample 

using a 3% topical application showed mild pigmentation, whereas the other samples (2 and 

4%) showed moderate pigmentation. Between 2 and 3% of topical applications showed a 

controlled level of thickening of the stratum corneum and epidermis when compared to other 

samples. A significant reduction of matrix metalloproteases was observed in applications 

ranging from 2 to 4%. Overall, this study suggests that an optimum concentration of green tea 

extract (3%) can protect the skin from UV radiation-induced damage.
[47] 

 

 

• Neuro protective properties of green tea  

Human brains consume approximately 20% of the oxygen inhaled, but its antioxidant activity 

is less than that of other organs.
[48,49]

 Tea polyphenols were found to directly scavenge ROS 

and RNS, inhibit the activity of nitric oxide synthase, xanthine oxidase, cyclooxygenases, and 

lipoxygenases, along with nuclear factor-κB and activator protein-1, and induce antioxidant 

enzymes such as glutathione S-transferases and superoxide dismutases to bind and chelate 

excess metals such as iron (Fe2+) and copper, in vitro.
[50]

 EGCG was found to suppress the 

neurotoxicity induced by Aβ, as it could activate the glycogen synthase kinase-3β (GSK-3β), 

along with inhibiting c-Abl/FE65—the cytoplasmic nonreceptor tyrosine kinase which is 

involved in the development of the nervous system and nuclear translocation.
[51]

 In another 

study, EGCG was observed to suppress the expression of TNFα, IL-1β, IL-6, and inducible 

nitric oxide synthase (iNOS), restoring the levels of intracellular antioxidants against free 

radical-induced pro-inflammatory effects in microglia, nuclear erythroid-2 related factor 2 

(Nrf2), and heme oxygenase-1 (HO-1)(52).EGCG, besides its numerous putative bioactive 

benefits including anti-oxidative, ROS-scavenging, iron-chelating and anti-apoptotic 

properties, is frequently featured in PD biological therapy.
[53]

 The two main advantages 

making it an attractive compound for PD therapy are its complete permeability in crossing the 

blood-brain barrier and its activation of the adenosine monophosphate-activated protein 

kinase (AMPK) pathway(54). This molecular mechanism for EGCG-mediated 

neuroprotective effects is via the increase of cytosolic Ca
2+ 

levels, thereby influencing the 

activity of Ca
2+- 

/calmodulindependant protein kinase (CaMKKβ), an upstream kinase of 

AMPK.
[55]
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• Autophagy properties of green tea  

Autophagy is an internal process that aids in the lysosomal degradation and removal of old 

and unwanted cellular molecules, including proteins, ribosomes, lipid droplets, and other 

organelles, thereby maintaining cellular homeostasis and survival under metabolic stress.
[56,57]

 

 

Autophagy plays a critical role in modulating the overall health benefits of green tea. For 

instance, tea polyphenols were reported to activate autophagy through the mTOR pathway, 

thereby delaying apoptosis upon endoplasmic reticulum stress in HEK293T cells.
[58]

 Green 

tea activated autophagy in HL-60 xenografts by increasing the activity of PI3 kinase and 

Beclin-.
[59]

 In primary neuronal cells by inducing sirtuins.
[60]

  

 

Cancer cells use autophagy to protect themselves from harsh conditions and increase their 

survival during chemotherapy and ionizing radiation.
[61]

 In a recent study, EGCG was 

combined with a low strength pulsed electric field (PEF) and a low energy ultrasound (US) as 

a novel method for cancer treatment. After 72h of treatment, it was observed that this 

combination could achieve 20% alteration in the viability of human pancreatic cancer when 

compared to the control. Additionally, it could increase the level of intracellular ROS and 

inhibited Akt phosphorylation. Altogether, this combinatorial treatment induced autophagy as 

it switched from cytoprotective to cytotoxic, thereby causing cancer cell death with 

apoptosis.
[62] 

 

 

EGCG was also observed to increase the specificity and sensitivity of radiation in targeting 

cancer cells through autophagy, and the Nrf2 mechanism in colorectal cancer cells.
[63]

 

Doxorubicin, the chemotherapeutic drug for treating osteosarcoma cancer cells, was observed 

to have synergistic effects when combined with EGCG, thereby aiding in improving the 

clinical efficacy of antitumor drugs and promoting their further development.
[64]

 Prevention 

and treatment of hepatocellular carcinoma in HepG2 cells were initiated by EGCG by 

regulating α-fetal protein secretion, thereby modulating autophagy.
[65]

  

 

• Stress resistance properties of green tea  

Green tea is a popular neutraceutical as an antioxidant. Antioxidants are compounds that 

protect cells against the damaging effects of reactive oxygen species, such as singlet oxygen, 

superoxide, peroxyl radicals, hydroxyl radicals, and peroxynitrite. An imbalance between 

antioxidants and reactive oxygen species results in oxidative stress, leading to cellular 

damage.
[66] 
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ROS is essential for normal cellular metabolism and signaling. However, an alteration in the 

level of ROS can lead to oxidative stress, which damages cells and thereby the whole 

organism. Exposure to antioxidants during oxidative stress aids in the protection of the host 

by radical scavenging activity, or by other indirect antioxidant mechanisms.
[67]

 An abundance 

of antioxidants allows green tea to impart stress resistance under these different physiological 

conditions. One of the important functions of green tea polyphenols is their vascular 

protective effect by anti-oxidative, anti-hypertensive, anti-inflammatory, anti-proliferative, 

antithrombogenic, and lipid-lowering activity. They can scavenge free radicals, chelate redox 

active transition metal ions and inhibit redox active transcription factors, alter enzymes 

involved in lipid biosynthesis, and reduce intestinal lipid absorption. They can prevent 

vascular inflammation, thereby preventing atherosclerotic lesions, inhibiting proliferation of 

vascular smooth muscle cells, and suppressing platelet adhesion.
[68]

 These properties help 

green tea to reduce the stress level in the body, and thereby provide protection against 

cardiovascular ailments. Theanine, an ingredient in green tea, has been observed to promote 

resistance against paraquat,thereby promoting longevity in C. elegans.
[69]

  

 

Green tea extract, when analyzed for its effect on Caco2 cells, was found to decrease the level 

of ROS. Additionally, after using a pretreatment of green tea extract for 20 h before exposure 

to oxidative stress, cell viability was increased and the production of free radicals was 

reduced when compared to controls.
[70]

 Intestinally, consumption of green tea in chronic 

smokers was associated with a significant reduction of smoking-induced micronuclei in the 

white blood cells.
[71]

   

 

• CONCLUSION  

Laboratory studies showed the health effects of green tea. As the human clinical evidences is 

still limited, future research needs to define the actual magnitude of health benefits, 

establishes the safe range of tea consumption associated with these benefits, and elucidates 

the mechanism of action. Green tea is consumed throughout the world in various forms. The 

years of safe consumption of this beverages, supported by numerous studies showing health 

benefits, warrant a general recommendation to consume it regularly. Definitive conclusion 

concerning the protective effect of green tea have to come from well-designed observational 

epidermiological studies and intervention trials. The development of biomarkers for green tea 

consumption, as well as molecular markers for its biological effects, will facilitate future 

research in this area. Excessive use of green tea can impart negative results, as these 
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polyphenols inside the system will make them unstable, leading to autoxidative reactions and 

resulting in ROS production and the increase of other DNA damaging factors.  
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