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Abstract —In the last decade, fortification of natural occurring 
polyphenols in the food products have been modified and tea 
polyphenols are among the most promising bioactive phytophenols. 
Dietary tea polyphenols (catechin, epicatechin, epicatechin-gallate 
and epigallo-catechin-gallate) has gained a lot of interest due to its 
positive effects on human health. In addition, it is having anti-
oxidative, anti-mutagenic, anti-carcinogenic, anti-microbial, anti-
inflammatory, anti-proliferative, anti-hypertensive, anti-
thrombogenic and lipid-lowering effects and gained substantial 
attention in the food and pharmaceutical industries. However, the use 
of polyphenols in food products is limited because of its sensitivity to 
processing, temperature, pH, oxygen, exposure to light, enzymes. The 
sensorial attributes such as bitterness and astringency exhibited by 
tea polyphenols also signifies a major drawback for their 
incorporation into food system. To combat these problems, 
technological interventions are available to preserve the stability, 
activity and bioavailability of the phytophenols. Recently, novel 
micro/nano encapsulation strategies are trending as useful tools to 
fabricate into micro/nanostructured materials. These novel tools are 
having several advantages, which includes enhancement of solubility, 
bioavailability, stability, delivery of the bioactive ingredients, and 
protect them from physical and chemical degradation. Here we are 
focusing the micro/nano encapsulation of tea polyphenols by using 
different coating materials and their delivery in food products.  

INTRODUCTION 

Nano-delivery systems of natural phyto-phenols for aqueous 
food applications are continuously emerging with a wide 
spectrum to entrap their maximum potential. Recently, tea 
polyphenols are gaining much interest of researchers and 
industrialists to harvest their potentiality in aqueous food 
formulations. Tea polyphenols are the major polyphenolic 
substances found in green tea and have beneficial health roles 
being enriched with high antioxidant potential. Numerous 
researchers reported that the tea polyphenols as non-nutrient 
bioactive compounds have several health beneficial properties 
like antioxidant, anticancer, anti-obesity, atherosclerosis and 
other pharmacological functions [5]. Poor bioavailability [8], 
un-stability to processing conditions, interactions with other 
nutrients, irreversible toxic side effects in food systems, 
results in decrease the efficacy and restrict their use in foods. 
Keeping in the mind these constraints regarding the use of tea 
polyphenols in aqueous food system, the researchers have 

been increasing attention to protect these polyphenols from 
reactions with oxygen and light etc. Till date, nano-sized 
delivery systems have recently revolutionized to overcome 
these problems and are the best approach to encapsulate such 
polyphenols to enhance the oral bioavailability, efficacy and 
stability of tea polyphenols. Several studies have been focused 
on utilization of nanoscale vehicles to improve the 
bioavailability of TPP [21]. Nano technology is a potential 
tool to meet consumer demand on food products. Currently 
modernized lifestyle and consumers awareness towards foods, 
has forced the food industry to develop new nano-
technological interventions capable of fulfilling consumer’s 
nutritional and health demands, simultaneously enhancing the 
efficacy and bioavailability of potential bioactive ingredients 
[15]. Considering the health concerns, food industry has 
focused on avoiding harmful synthetic food additives and on 
developing novel food products containing health-promoting 
ingredients. As a result, the concept of “Functional foods” has 
revolutionized as it serves as a frontier between nutrition and 
health, providing a long term beneficial physiological/health 
effect beyond the nutritional properties. 

TEA (CAMELLIA SINENSIS) POLYPHENOLS 

Tea is one of the most popular beverages consumed by 
humans for thousands of years, worldwide. The total amount 
of tea production and consumption, worldwide, black tea is 
78%, green tea is 20%, and oolong tea is <2% [9]. Theaflavin 
and thearubigin are major polyphenols present in black tea. 
Green tea contains polyphenolic compounds, which include 
flavanols, flavandiols, flavonoids, and phenolic acids which 
accounts 30% of the dry weight of green tea leaves. 
Unfermented green tea has major polyphenolic compounds as 
“green tea catechins” belongs to flavonol groups. Tea contains 
catechins as major polyphenol, which include (-)-epicatechin, 
(-)-epigallocatechin, (-)-epicatechin-3-gallate (ECGC), with 
ECGC being the major catechin. Being an important member, 
epigallocatechin has numerous beneficial properties such as 
antioxidant, anticancer properties, inhibit lipid oxidation, and 
weight loss activities [1].  
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