
Infusions as a valorization of grape-vine by-products

There are several reasons why more and more consumers are drinking tea and infusions. Tea and infusions

started to be consumed because of their taste and aroma, and their use gradually became rooted in the

culture of several countries [1]. Nowadays, they are drunk also for their health benefits due to the chemical

components of the tea leaves. Several studies have already shown the close relationship between the

consumption of foods rich in antioxidants and the incidence of certain diseases [2]. Catechins (Figure 1A) are

the major components of green tea leaves [3].

In black tea, catechins are oxidized and dimerized during fermentation to yellow-orange “pigments” called

theaflavins or polymerized to red “pigments” called thearubigins. Oolong tea contains a mixture of catechins,

theaflavins, and thearubigins [3]. Therefore, polyphenols, in particular the flavonoid theaflavins, theaflavic

acids, and bis flavanols, are considered the main chemical black tea compounds with powerful antioxidant

properties (Figure 1B) [4].
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Figure 1. Chemical structures of catechins present in green tea (A) and theaflavins, thearubigins, and bis flavanols in black tea (B)
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Grapes and Vine Leaves Composition, Anatomy and Health
Properties

For centuries, the therapeutic benefits of grapes and other byproducts from the vineyards have been

empirically used for medical purposes such as the treatment of bleeding, pain, inflammation, nausea,

diarrhea, gastroenteritis, or skin diseases. Nowadays, consumers are increasingly demanding products with

high nutritional quality that are beneficial to health. Thus, studies have been conducted on several foods with

the aim of satisfying the population’s demand. Grapes and vine leaves are considered a rich source of phenolic

compounds and have a tremendous potential for the development of new foods and beverages. Several

studies have shown that vine byproducts, such us jam, grape juice, jelly, molasses, raisins, and leaves, also

have therapeutic properties [5]. The concentration of phenolic compounds (phenols, anthocyanins, and

flavonols) is different in the various plant structures constituting leaf and berry, being higher in the seed,

followed by the skin, and finally the leaf [6]. Flavonoids and proanthocyanidins (procyanidins and

prodelphinidins) are mostly found in the seeds and skin of grapes. Grape seed proanthocyanidins comprise

only (+)-catechin, (−)-epicatechin, and procyanidins [7], whereas grape skin proanthocyanidins comprise both

prodelphinidins and procyanidins. The prodelphinidins monomers are [(+)-catechin, (−)-epicatechin, (+)-

gallocatechin, and (−)-epigallocatechin] units and were only found in grape skin [8]. In Figure 2, the

ultrastructure of both grape berries and leaves of V. vinifera can be observed.

Infusions as a Valorization of Vineyards By-Products

Figure 2. Schematic structures of a vine leaf and a grape berry. The vine fruit is a berry with a rounded shape, stratified in three
different tissue layers: (a) the skin or outer exocarp (6–8-cell layer), a heterogeneous region constituted by cuticle, epidermis,
and hypodermis; (b) the median mesocarp, formed by cells larger than those of the epidermis, mainly presenting a polygonal
shape, thin cell walls, and large vacuoles; and (c) the inner endocarp, composed of crystal-containing cells where the seeds are
found [9].

Wine production leads to the production of a vast number of by-products. The main ones are organic waste,

such as grape pomace, seeds, pulp, skins, stems, and leaves, wastewater, greenhouse gases (CO2) and other

volatile organic compounds, and inorganic waste, such as diatomaceous earth, bentonite clay, and perlite [10].

Many of these by-products can be used as soil fertilizers and for the production of livestock feeds [11].

However, certain polyphenols present in winery by-products are phytotoxic and display antimicrobial effects

during composting.

One application in the beverage sector is the use of dried non-fermented/semi-fermented and even fermented

grapes, skins, and seeds (Figure 3) in the preparation of infusions or tisanes
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Figure 3. Dried (A) and triturated (B) non-fermented grapes, containing skins and seeds, of Moscatel Galego Portuguese grape
variety; infusion prepared with grapes dried at 60 °C (C), 50 °C (D), and 40 °C (E).

The non-fermented/semi-fermented or fermented grapes, skins, and seeds can be placed in trays and dried in

an oven with controlled temperature and air circulation. The trays are weighed daily, at the same hour, and

after achieving the minimum content in water [minimal difference of 0.5 g in weighing of the trays in two

consecutive days, (Figure 3A), the dry material (non-fermented/semi-fermented or fermented grapes, skins,

and seeds) is crushed using a mincer (Figure 3B). The dried and minced material can then be used to prepare

infusions. To this purpose, 6 to 3 g/L of material, depending on the concentration wanted, are placed in a flask

to which water is added at the temperature of about 100 °C (Figure 3C,D).

The drying temperature of the grapes influences the infusion’s chemical and sensory characteristics, including

color (Figure 3C,D) [12].

Herbal infusions are the most popular form of herbal medicine in the world, having been used for thousands of

years, and are even more ancient than tea. Their consumption is promoted by their medicinal properties due to

their nutraceutical content. The chemical components of plants are of great interest, particularly with regard to

health.

In the beverage sector, dried non-fermented/semi-fermented and fermented grapes, skins, and seeds can be

used in the preparation of infusions or tisanes. This is a way of valorizing grape/wine sub products, which are

considered waste products after the process of fermentation during wine production.

The process to obtain “grape infusions” is easy, and its economic cost is mainly due to the electricity needed to

dry the wet material. These infusions, besides being pleasant drinks, can provide health-promoting compounds

which act as nutraceutical compounds.

In conclusion, herbal infusion/tisanes are, in general, an important vehicle for introducing health-promoting

compounds into our diet, and those made with semi-fermented or fermented-grapes also allow a healthy

environmental use of grape fermentation sub-products.

Final Remarks

References
1. Lee, J.; Chambers, D.H. A lexicon for flavor descriptive analysis of green tea. J. Sens. Stud. 2007, 22, 256–272.
2. Dhalla, N.S.; Temsah, R.M.; Netticadan, T. Role of oxidative stress in cardiovascular diseases. J. Hypertens. 2000, 18, 655–673
3. Leung, L.K.; Su, Y.; Chen, R.; Zhang, Z.; Huang, Y.; Chen, Z.-U. Theaflavins in Black Tea and Catechins in Green Tea Are Equally Effective Antioxidants. J. Nutr. 2001, 131, 2248–2251.
4. Rice-Evans, C. Implications of the mechanisms of action of tea polyphenols as antioxidants in vitro for chemoprevention in humans. Proc. Soc. Exp. Biol. Med. 1999, 220, 262–266.
5. Dani, C.; Oliboni, L.S.; Agostini, F.; Funchal, C.; Serafini, L.; Henriques, J.A.; Salvador, M. Phenolic content of grapevine leaves (Vitis labrusca var. Bordo) and its neuroprotective effect

against peroxide damage. Toxicol. In Vitro 2010, 24, 148–153.
6. Pastrana-Bonilla, E.; Akoh, C.C.; Sellappan, S.; Krewer, G. Phenolic content and antioxidant capacity of muscadine grapes. J. Agric. Food Chem. 2003, 51, 5497–5503.
7. Prieur, C.; Rigaud, J.; Cheynier, V.; Moutounet, M. Oligomeric and polymeric procyanidins from grape seeds. Phytochemistry 1994, 3, 781–784.
8. Fuleki, T.; Ricardo-Da-Silva, J.M. Effects of cultivar and processing method on the contents of catechins and procyanidins in grape juice. J. Agric. Food Chem. 2003, 51, 640–646.
9. Cosme, F.; Pinto, T.; Vilela, A. Phenolic Compounds and Antioxidant Activity in Grape Juices: A Chemical and Sensory View. Beverages 2018, 4, 22.
10. Oliveira, D.A.; Salvador, A.A.A.S.; Smânia, E.F.A.; Maraschin, M.; Ferreira, S.R.S. Antimicrobial activity and composition profile of grape (Vitis vinifera) pomace extracts obtained by

supercritical fluids. J. Biotechnol. 2013, 164, 423–432.
11. Arvanitoyannis, I.S.; Ladas, D.; Mavromatis, A. Potential uses and applications of treated wine waste. Int. J. Food Sci. Technol. 2006, 41, 475–487.
12. Vilela, A.; Pinto, T. Grape Infusions: The Flavor of Grapes and Health-Promoting Compounds in Your Tea Cup. Beverages 2019, 5(3), 48.

E

mailto:tpinto@utad.pt)*
mailto:brunomiguelsilva1998@gmail.com
mailto:avimoura@utad.pt



