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Tea, a beverage made from the processed leaves of the tea plant, Camellia sinensis, and herbal infusions, were primarily
consumed to their pleasant taste. Nowadays, are also consumed due to the existence of nutraceutical compounds in the
herbs used, such as polyphenols.
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| 1.Introduction
1.1. Plant Infusions

Plant infusions, commonly called teas or tisanes, are the most popular form of herbal medicine in the world, being used

for thousands of years. In fact, the habit of consuming teas and herbal infusions is increasingly embedded in the routine of

Americans and Europeans @ due to their potential health benefits, attractive flavor, and taste, or for its relatively low retail
ice &

price €.

However, most people do not know to distinguish tea from infusions and tisanes. An infusion consists of putting boiling
water over a certain amount of parts of the plant in question (roots, flowers, leaves, seeds or twigs, or other), leave it to
rest for a few minutes and strain [l The liquid resulting from this immersion is also called infusion. When an infusion is
prepared from two or more different plants this can be named "tisane" [4. The term "tea" should be used exclusively to
designate infusions obtained from the leaves of the Camellia sinensis, a member of the Theaceae family plant, however,
this denomination it is commonly used to describe an infusion prepared from any plant. infusions obtained from the leaves
of Camellia sinensis, a member of the Theaceae family; however, this denomination is commonly used to describe an
infusion prepared from any plant.

1.2. Tea and Other Herbal Infusions

White, green, oolong and black tea are different types of tea made from the leaves of the same species, Camellia
sinensis, being the difference among them the post-harvest treatment which modifies the color of its leaves, its aroma,
flavor, and number of polyphenols present (Figure 1).
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Figure 1. The Camellia sinensis plant, and the different types of tea it produces. Photo adapted from Forest & Kim Starr-
Jardim Botanico UTAD, 2019 B,

White tea, made from new growth buds and young leaves, is the least processed of all teas and, as a result, it has the
most delicate flavor and aroma. The leaves are not rolled or crushed during processing but are plucked and dried in the
sun and shade. This type of tea can be semifermented or non-fermented and releases the least amount of caffeine among
all teasld. Sweet or flowery flavors are characteristic of this type of tea. The name “white tea” is due to the fact that it is



made from unfolded tea buds with white trichomes which give a silvery appearance. It is one of the most expensive teas
for the consumer [8l. White tea is consumed essentially by people concerned about their health since, because of its
characteristics, it is considered to have a high therapeutic value [,

Green tea is a less fermented tea and contains the highest quantity of tea catechins. To produce this type of tea, the
leaves are steamed or pan-roasted to inactivate their enzymes and then are dried; drying preserves their constituentstZ.
The main chemical constituents of dried green-tea leaves are polyphenols (37%), carbohydrates (25%), caffeine (15%),

and amino acids (6.5%)2. Green tea has a fresh, grassy flavor, being more astringent and subtler than oolong or black
tealld,

Oolong tea is semi-fermented and also known as a hybrid of black and green tea. With characteristics of both black and
green tea, sweet, fruity, and flower-like odors, this type of tea is the most preferred in China. Originally produced with C.
sinensis var. sinensis in Fujian Province in southeast China, it is nowadays also cultured in other regions of China
together with other subspecies such as C. sinensis var. assamicallll.

Black tea is a totally fermented tea. Fermentation is an extremely important process for the development of tea aroma and
flavor, which change progressively as the process develops. In fact, the scent of black tea depends on the formation of
volatile substances consisting of essential oils and other molecules like amino acids?2. Biochemically, the so-called
“fermentation” process is, in fact, an oxidation which involves enzymatic reactions: after rupture, the tea leaves expose the
cell sap (juice that is simply the cytoplasmatic content), whose chemical constituents and enzymes react in the presence
of atmospheric oxygen23l14l The enzymes polyphenol oxidase and peroxidase act on catechins in the presence of
oxygen and form oxidized polyphenolic compounds such as theaflavins and thearubigins®, The leaves’ cells are
ruptured by rolling the leaves. According to Carloni and coworkers!28l, this can be done by two distinct methodologies:
using the “crush-tear—curl” process, which allows obtaining small particles suitable for tea bags, or using rolls, which
provide large-leaf tea. Black teas are distinct for their honey and flower-like flavord,

Infusions can be prepared from a great diversity of edible, aromatic, and medicinal plants, besides C. sinensis. The
beverages obtained, since antiquity, are very pleasant due to their attractive flavor, taste, and biological and physiological
functions, which are beneficial for human healthZL8], Currently, the demand and use of plants to obtain infusions with
medicinal purposes are increasing, and a great variety of these herbal products are available on the market. Many are
obtained from plants that are familiar to the consumers. Table 1 shows some examples of aromatic and medicinal plants
commonly used for the preparation of infusions, as well as their main benefits.

Table 1 - Botanical names, families, medicinally used parts and health benefits of several aromatic and medicinal plants.
Adapted from Herrera et al. (18],

Health Benefits Herbal Infusions Scientific Name Family Tissues Used for Infusion
Lemon balm Melissa officinalis L. Lamiaceae Stems, leaves, and flowers
Linden Tilia platyphyllos Scop. Malvaceae Inflorescences

Nervous System Passion flower. Passiflora incarnata L. Passifloraceae Leaves and flowers

St. John's Wort Hypericum perforatum L. Clusiaceae Flowers
Valerian Valeriana officinalis 1. Caprifoliaceae Roots, rhizomes, and stolons
Boldo Peumnus boldus molina Monimiaceae Leaves and cortex
Chamomile Matricaria chamomilla L. Asteraceae Flower heads
Digestive System Fennel Foeniculum vulgare M. Apiaceae Fruits, seeds, root, leaves
Green Fruits Pimpinella Anisum L. Apiaceae Fruits
Pennyroyal Mentha pulegium L. Lamiaceae Leaves
Senna Cassia Angustifolia Vahl Fabaceae Leaves and fruits
Lemon verbena Aloysia citrodora P. Verbenaceae Leaves
Hawthorn Crataegus oxyacanthal Rosaceae Floral tops, leaves, fruits, and cortex
Cardiovascular Horsetail Equisetum arvense L. Equisetaceae Stem
System Olive Tree Olea europaea L. Oleaceae Leaves and fruits
Rosemary Rosmarinus officinalis 1. Lamiaceae Leaves, stems, and flowers
Thyme Thymus vulgaris L. Lamiaceae Leaves and flowers

1.3. Infusions and Health

There are several reasons why more and more consumers are drinking tea and infusions. Initially, the consumption of
both tea and infusions was due to its taste and aroma and even to be rooted in the country's culture 29, Nowadays, its
consumption goes far beyond that, observing by the consumers an awareness that the chemical components contained in



the tea leaves are of great interest, particularly with regard to health21l22], Several studies have already shown the close
relationship between the consumption of foods rich in antioxidants and the incidence of certain diseases23l. Catechins
(Figure 2) are the major components of green tea leaves/24,
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Figure 2. Chemical structures of catechins present in of green tea.

In black tea, catechins are oxidized and dimerized during fermentation to the yellow-orange “pigments,” theaflavins, or
polymerized to the red “pigments” called thearubigins. oolong tea contains a mixture of catechins, theaflavins, and
thearubigins(24. So, we can say that polyphenols, mainly the flavonoid: theaflavins, theaflavic acids, and bisflavanols, are
considered the main chemical black tea compounds with powerful antioxidant properties (Figure 3) [23],
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Figure 3. Chemical structures of theaflavins, thearubigins, and bisflavanols in black tea.

3. Theaflavin-3-gallate

The antioxidant activity of phenolic compounds is mainly due to their redox properties, which allow them to act as the free
radical scavengers which remove endogenously generated superoxide, peroxyl and hydroxyl radicalsZ. In addition, they
have a metal chelating potentiall28!

Leung and co-workersi24 demonstrated that the antioxidant potential activity of theaflavins and catechins, in tea,
presented the following order: theaflavin-3,3'-digallate > (-)-epicatechin gallate > (-)-epigallocatechin gallate > theaflavin-
3'-gallate > theaflavin-3-gallate > theaflavin > (-)-epicatechin > (-)-epicatechin gallate, in decreasing order using human
LDL (Low-Density-Lipoprotein cholesterol) as the oxidation model. When, they compared their work with the former study
by Yoshino and collaborators2d (who showed, in rat liver homogenates, that both green and black tea infusions had
similar antioxidant activities), they concluded that the theaflavins present in black tea have similar antioxidant potency as
the catechins present in green tea.

Being rich in natural antioxidants, are assigned to tea and herbal infusions anticariogenic properties, anti-microbial and
anti-cancerous activityld These beverages also offer beneficial properties against kidney stonesl®, dental caries 29,
maintain bone mineral density®, can be used to treat malaria and high blood pressure B, cough, stomach pain,
feverl®d, diarrheal®3 besides acting as tranquilizers B4, However, Massey 23 reports that tea consumption may increase
the formation of calcium oxalate stones and advise those prone to calcium oxalate stone formation to lower levels of
consumption.

So, not only tea infusion is an important vehicle for introducing health-promoting compounds into our diet, but also, herbal
infusions/tisanes become increasingly popular as part of a well-balanced diet by its medicinal properties.



This publication can be found here: https://doi.org/10.3390/beverages5030048
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