
Tea is the second most consumed drink in the world, after 

water. It is estimated that between 18 and 20 billons cups 

of tea are consumed daily. A legend about the origins of 

the tea infusion tells that the Chinese emperor Shen Nung 

discovered the magic of tea in year 2757 BC. One day, 

when he was sitting beneath a tree drinking boiled water, 

the breeze dropped some leaves of a tree into his cup. 

More reliable reports date the earliest writings mentioning 

the use of tea back to year 1400 BC. Tea plantations started in China by the times of the Tang dynasty 

(618-906), when consumption of tea spread among the people. In century VIII, under the Tang dynasty, 

the writer and poet Lu-Yu wrote the “Code of Tea”, the oldest and most thorough treatise about tea 

cultivation, preparation and tasting. At those times, tea leaves were usually boiled with rice, milk, onions 

or spices. During the Song dynasty (960-1279), tea started to be prepared as a decoction. Tea was 

introduced into Japan in year 1121. Under the Ming dynasty (1368-1644) the earliest teapots appeared. 

Holland was the first European country to import tea, in 1610. Since then, the use of tea spread 

throughout the continent. In traditional Chinese medicine, tea is used to relieve headaches, to eliminate 

toxins and to prolong the youth.  

COSMETIC PROPERTIES 

Antioxidant activity 

A number of studies have evidenced the antioxidant power of tea, more specifically, of its polyphenols. 

Ho et al (1992) and Lunder et al. (1992) assessed the antioxidant action of tea extracts by using the 

Rancimat method.  

This method measures conductivity changes that take place as small free fatty acids are formed in oil 

under oxidative conditions (high temperature and accelerated ventilation). Results demonstrated high 

antioxidant power for tea polyphenols, especially for the EGCG catechin. 

Ho et al. (1992) found that green tea extracts exerted the most powerful antioxidant action. They also 

found that catechins EGCG, EGC and gallic acid – most abundant in black tea – were the most powerful 

antioxidant components in tea. Thus, they demonstrated that tea antioxidant action is due to the 

polyphenols in tea leaves, in particular to EGCG and EGC. 

Therefore, red tea extract is highly recommendable to formulate cosmetic products for the protection of 

skin and hair against oxidative processes.  

RED TEA
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Anti-inflammatory activity 

Ho et al. (1992) and Guo et al. (1996) demonstrated that catechins, especially EGCG, inhibit the 

lipooxygenase enzyme – which mediates the metabolism of arachidonic acid – and lipid peroxidation – 

involved in inflammation processes.  

Inhibition of the enzyme lipooxygenase by green tea catechins 

Catechins IC50 (µM) 

(-)-Epicatechin 140 

(-)-Epicatechin gallate 18 

(-)-Epigallocatechin 21 

(-)-Epigallocatechin-3-

gallate 
10 

Table 1. Catechins EGCG, ECG and EGC show IC50 values between 10 and 21µM (Ho et al. 1992) 

Therefore, red tea extract is highly recommendable to formulate anti-irritant cosmetic products. 

Anti-collagenase activity 

Collagenase inhibition by tea catechins is a further relevant cosmetic action. Several studies have 

demonstrated the inhibitory effects of catechins on the enzymatic activity of metalloproteinases, in 

particular on collagenase, the enzyme that mediates the degradation of structural components (collagen) 

in the extra-vascular matrix and the vascular endothelium (Morazzoni et al. 1995; Makimura et al. 1993). 

Such an inhibitory action is mainly due to catechins bearing a gallic radical: ECG and EGCG. 

Thus, red tea extract is recommendable to formulate anti-ageing cosmetic products and mouthwash 

products for prevention of periodontosis (Makimura et al.1993). 

Photo-protective activity 

UV radiation, in particular UVB (290-320 nm) damages the skin by producing several deleterious effects 

such as inflammation and immune depression (Ahmad et al. 2001). It can also induce the production of 

IL-1, which plays an important role in skin hypersensitivity, erythema formation, edemas, skin burn, 

photo-ageing, etc. The action mechanism is based on the capacity of UV radiation to put reactive oxygen 

species under oxidative stress. Oxidative stress is one of the main causes of pathologies such as 

immune depression and carcinogenesis.  

Lunder et al. (1992) demonstrated that the topic application of a polyphenolic tea extract before 

exposure to sunlight, reduced lipid peroxidation. Santosh K et al. (1999) verified this result and 

suggested that EGCG was the agent producing such an effect. It has been found that EGCG has photo-



protective effects against UV radiation-induced damage. Its action mechanism is based on its 

antioxidant, free radical scavenging and immune-regulatory properties; the later resulting from its 

inhibitory action on UVB-induced macrophage infiltration into the epidermis (inflammation) (Elmets, CA 

et al. 2001).  

A number of studies have verified the 

photo-protective properties of topic 

applications, as well as intake, of tea 

polyphenols (Wang et al. 1992). 

Therefore, red tea extract is highly 

recommendable to formulate sun 

protection cosmetic products.  

Activity on the adipose tissue 

A number of studies demonstrate the 

effects of tea on the metabolism of lipids. Such effects are exerted by methylxanthines, which inhibit the 

phosphodiesterase enzyme thus producing cAMP accumulation. However, this anti-cellulite action also 

involves other mechanisms such as inducing calcium mobilization and increasing membrane 

permeability. The outcome is a powerful lipogenesis inhibition and a mild lipolytic effect, which result in 

reduction of lipid accumulation into the adipocytes. Additionally, methylxanthines stimulate skin 

microcirculation, because they act as adenosine antagonists affecting the beta-adrenergic system and 

increasing the vasodilatation response (Tofovic et al. 1991).  

Recent studies suggest a possible synergistic action between tea caffeine and catechins, which would 

modulate and prolong adrenergic stimulation. The tonic, stimulating effects of tea methylxanthines are 

milder, though more prolonged, than that of coffee. This is due to the fact that tea caffeine is bond to 

polyphenolic compounds, which slow down release (Alonso 2004). Thus, tea methylxanthines are ideal 

active principles for anti-cellulite products and body fat-regulation products. 

Finally, we would like to mention that the publication Plants in cosmetics. Volume II. Council of Europe, 

2001. Council of Europe Press includes a monograph about Camellia sinensis extract and oil where the 

following cosmetic effects are attributed to them:  

 tonic, astringent, aromatizing, protective, emollient, moisturizing and conditioning.

 Other possible effects: homeostatic, stimulant and antibacterial (the oil).

(Thea sinensis L. and Camellia sinsensis (L.) Kuntze are synonyms). 



COSMETIC APPLICATIONS 

ACTION ACTIVE COSMETIC APPLICATION 

Antioxidant Catechins 

Anti-aging 

Photo-protection 

Hair color protection 

Anti-inflammatory Catechins 

Anti-irritant 

Anti-aging 

Photo-protection 

Anti-collagenase Catechins 
Anti-aging 

Mouthwash 

Acts on the adipose tissue Methylxanthines Anti-cellulite 

Astringent Tannins Sebum secretion regulation 

RECOMMENDED DOSE 

The recommended dose is between 0.5% and 5%. 
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