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Abstract

Nowadays, fruits and herbs wine is a boon for the alcoholic beverage industry since it has a plethora of secondary metabolites
(bioactives) with numerous pharmacological properties. The article aims to provide an overview of the possibility of making wine
from a variety of nutraceutically active herbs and fruits. The different databases have been used to compile the information.
Wine can be made from tropical, subtropical, and temperate fruits that are highly perishable, nutritionally diverse, and underuti-
lised, such as raspberries, pomegranates, sweet potatoes, papaya, pineapples, and kiwi fruit. Herbal wine is beneficial to the
alcoholic beverage industry because it has a large number of secondary metabolites (bioactives) with a variety of medicinal
properties. Herbal and fruit wine provide biological functions and health benefits such as antioxidants, antiinflammatory activity,
anticancer, anti-aging, and protection against cardiovascular problems, diabetes, obesity, and neurodegenerative disorders.
Among herbal and fruit wine constituents, phenolic compounds are important in conferring health benefits. Most significantly,
phenolic substances like flavanols, flavanones, flavones, tannins, anthocyanins, hydroxycinnamic acids, hydroxybenzoic acids,
and resveratrol can help prevent heart disease, cancer, diabetes, inflammation, and other chronic diseases. This study focuses
on the comparative health benefits of the bioactive chemicals which are present in the fruits and herbal wines. Wine includes
physiologically active components that have the potential to improve consumer's health. Various herbs and fruits used for wine-

making and their medicinal applications have been discussed in this paper.
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INTRODUCTION

Wine is an innovative alcoholic beverage produced by
the yeast fermentation of grape must consist of the spe-
cies Vitis vinifera. The art of preparation of wine was
started back 6000-5000 BC (Fracassetti et al., 2019). It
has functional properties which pose many health ben-
efits such as anti-aging effects, improve the lung func-
tion, reduce the coronary heart disease, helps in the
development of healthier blood vessels in elderly peo-
ple, act as an antiulcer agent, acting as an antioxidant
and also act as anti-carcinogenic (Trivedi et al., 2015).
The polyphenolic components of the wine depend on
the type of substrate used for its preparation. Many
scientists are working to increase the health benefit of
the wine by incorporating herbs to increase its medici-
nal value, which will add functional properties to the
product (Chauhan et al., 2015). Wine consists of low-

level concentrations of various mineral elements, in-
cluding major and minor elements. A number of macro
mineral consists of Ca, K, Mg, Na and Mg, which falls
in the range of 10-1000 mg/L and micro mineral include
al, Fe, Cu, Mn, Rb, Sr and Zn, which falls in the range
of 0.1-10mg/L whereas Ba, Cd, Co, Cr, Li, Ni, Pb and V
are the trace elements present in the wine that falls in
the range of 0.1-1000 /L (Pérez- Alvarez et al., 2019).
The flavour of the wine comprises taste, visual attrib-
utes and aroma, while aroma contributes in the overall
perception of flavour (Belda et al., 2017). The tech-
niques for the production of wine were modified with
the passing of time; further, development categorized
the wine into traditional and modern ones. The pro-
cess of fermentation of wine is classified into two types,
i.e. primary (also known as classic) and secondary
(malolactic fermentation) (Milovanovic et al., 2019).
Various indigenous trees produce fruits and vegetables
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that ripen in the short passage of time and are edible.
Fruits are perishable products used to spoil in a shorter
duration of time, leading to the wastage of a large quan-
tity of product. This wastage occurs due to high temper-
ature, fluctuations in humidity levels, improper handling
techniques, improper storage conditions, transportation
defects and Microbial spoilage. With passing times,
various techniques have been developed to increase
the products' shelf life. Therefore, wine production con-
tributes in the preservation of fruits by utilizing the juic-
es of surplus ripe and over ripened fruits (Jagtap and
Bapat 2015a).Wine can be made from tropical, subtrop-
ical, and temperate fruits that are highly perishable,
nutritionally diverse, and underutilised, such as raspber-
ries, pomegranates, sweet potatoes, umbu, papaya,
pineapples, and kiwi fruit. Herbal wines are alcoholic
beverages mostly made from herbs, including amla,
aloe vera, holy basil, lemongrass, peppermint, cinna-
mon, elderberry, and others (Thakur, 2020). Regular
but limited use of these herbal wines, which benefit
from the extract of herbs, reduces the need for prescrip-
tion medications to treat various conditions. The health
benefits of herbal wine and its formulation are numer-
ous. It fulfils the purpose of functional food. The release
of amino acids and other nutrients by the yeast during
fermentation has boosted the nutritional value of herbal
wine. Herbs were once mostly employed as flavour en-
hancers, but researchers are now looking at their bioac-
tive properties, which suggest they may aid in the pre-
vention of chronic disease (Bhise and Morya,
2021).The consumption of wine went up and down in
past 15 years. Nowadays alternative cheap and easy-
drinking wines are appearing in the market for example
flavoured wine (black current, peach grapefruit etc.)
with alcohol content ranges from 8-10.5% that are ob-
tained by the mixing of fruit juices with the wines with
natural or artificial aroma that increases its acceptance
(Fracassetti et al., 2019). Wines typically contain 11-16
% alcohol by volume; however, they can be as low as
7%. Fortified or dessert wines have been fortified with
brandy or red and white wine and have an alcoholic
level ranging from 16 % to 23 %. These wines are usu-
ally sweet and have a high alcohol content of 18-20 %
(Joshi et al., 2017).Wine can be fortified with various
types of additives to increase the basic quality of the
wine. Addition of extracts from some herbs increases
the therapeutic effect and medicinal value of the wine.
The presence of antioxidants in the herbs prevents the
oxidation of the low density lipoprotein (LDL) (Morya et
al., 2016). This review article has focused on the com-
parative study of fruit and herbal wines.

FERMENTATION

Fermentation is the process in which required microor-
ganisms are utilised to produce commercially important

products. During industrial fermentation, the selected

microorganism is used under the specified condition

with adjusted nutrient composition (Saranraj et al.,

2017). The process of winemaking (Fig 1.) is achieved

with three operations: pre-fermentation, fermentation,

and post-fermentation operations. Different types of

wines require different operations. It includes the con-

version of sugar into juice and then into alcohol and

carbon dioxide with the help of yeast. This process re-

quires anaerobic conditions. Other operations such as

clarification, filtration and centrifugation are achieved by

racking (Swami et al., 2014).

The following are the goals of the fermentation process:

e Preservation using acidification/alcohol production

e Changes in the chemical nature and sensory
qualities of fruit

e Improvement in the efficacy of some bioactive con-
stituents

« Enrichment of nutritional value of foods and beverages

e Increase in consumption and export of processed
fruit products

o Attribution to better transportation and distribution
infrastructure

e To reduce post-harvest and production losses

o To generate more income

Collection of raw material

=
e
g Cleaning and washing
=
2 —_—
£
& Extraction of juice
)
-
=
Clarification of juice
Addition of yeast
Fermentation
Clarification
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—_—
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Storage

Fig.1. Steps in wine production
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o Improved cultivation and commercialization
e Promote sustainable use of biomes

CLASSIFICATION OF WINE ON THE BASIS OF
FRUIT

Wines can be classified in a variety of ways, including
geographical origin, grape variety utilised, fermentation,
and maturation technique; however, there is no accept-
ed system of wine classification (Joshi et al.,
2017). The broad classification of wine is illustrated in
fig 2.

GRAPE WINE

This type of wine comes under the category of table
wine and is produced by the fermentation of grapes
(black or green) with the help of yeast culture. This cat-
egory includes red wine, white wine and pink wine.

Red wine

It is basically prepared from black/red grapes. There
are various types of red wines that are available in the
market. This wine is considered a classic wine. The
colour of the grape juice is greenish-white, while the
red color of the wine is achieved by the anthocyanin
pigment that is present in the skin of the grapefruit. Red
wines are classified into six types: Barbera wine, Merlot
wine, Shiraz wine, Cabernet wine, Malbec wine, and
Nior (Swami et al., 2014).There are various flavonoids
(catechin, epicatechin, quercetin, anthocyanins, and

procyanidins), resveratrol (3,5, 40-trihydroxystilbene),
and polymeric tannins are abundant in red wine. In
general, red wine is high in polyphenols and can be
used as a significant source of polyphenols in the diet
(Castaldo et al., 2019). These polyphenolic compounds
present in red wine help in the reducing cardiovascular
diseases and are present in a very limited number of
foods. Furthermore, they help reduce arteriosclerosis
and heart attacks, reducing the risk of diabetes and
hypertension also (Snopek et al., 2018).

White wine

White wine is produced with the help of alcoholic fer-
mentation of non coloured pulp of grapefruit, whether
they are green or gold coloured grapes. Various types
of white wine are chardonnay wine, dry white from
sauvignon grapes, gewurztraminer, muscat/moscato
wine, dry white from pinot grapes, reisling wine, semil-
lon wine and viognier wine. (Swami et al., 2014). White
wine isn't usually white; depending on whether it is
made from the grape's skin or only the juice, it can be
yellow, gold, or straw coloured. White wine can be
made from a non-concealed pound of green or gold
conditioned grapes, or from plucked red grape juice
(Kumar and Singh, 2021). The polyphenolic compo-
nents of white wine are lesser as compared to red wine
(Salucci et al., 2017).

Pink wine
Due to its color that is obtained by the immediate re-
moval of grape skin after the start of fermentation pro-

Grape wine

Fruit wine

[White wine

Pink wine

Pineapple —

Aloe Vera
Kiwifruit —-
Hibiscus
Peaches Garlic

Ginger

Fig 2. Classification of wine
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cess, it is called pink wine. These wine are prepared by
using technology of white wine production with a mix-
ture of black and white grapes (Swami et al., 2014).

NON-GRAPE WINE

Several fruits are grown in great quantities worldwide
for alcohol production during the fermenting process.
Fruit wines come in various variety that are based on
the technique of production (distillation or not), the raw
material utilised, and the vinification practises (Joshi et
al., 2017). Fruits being a perishable commodity, is more
susceptible to spoilage hence fermentation not only
increases the shelf life while it also helps in the reduc-
tion of wastage from fruits. Wine can be prepared from
various types of fruits such as pineapples, apples, or-
anges, blackberries etc. Cider, or "apple wine," is pro-
duced from the fermentation of apples and is one of the
most widely manufactured non-grape fruit wines.
While working with fruits other than grapes, sugar may
be required to speed up the fermentation process if the
fruit does not contain enough natural sugar to ferment
onits own (Saranraj et al., 2017). Herbal wines are
wines with therapeutic properties that are typically
made with the addition of various herbs and medicinal
plants. Anti-cancer, anti-microbial, anti-diabetic, and
anti-oxidant effects are all observed in herbal wines. It
has numerous health benefits, including ovarian cancer
prevention, bone and skeleton strengthening, cancer
cell deterioration, heart stroke protection by keeping
coronary arteries clear, and improved lung performance
(Deshmukh and Deshmukh, 2021).

Herbal wine

Herbal wines are alcoholic beverages prepared mostly
from herbs such as amla, aloe vera, holy basil,
lemongrass, peppermint, cinnamon, elderberry, and
other herbs. The regular use of these herbal wines on a
restricted basis tends to lessen the need for prescrip-
tion medications to treat various health issues. It satis-
fies the requirements of functional food. The nutritional
value of herbal wine has increased due to the yeast's
release of amino acids and other nutrients during fer-
mentation. Herbs are widely used to improve flavour,
but due to their high bioactive properties, it helps to
prevent various chronic diseases (Opara, 2019). Peo-
ple were treated with herbal formulations made from
herbs prior to the medical revolution and the rise of
modern pharmaceuticals. Because of the solvent capa-
bilities of its alcohol combined with the acidity that often
defines wines of a particular terroir, herbal wine is a
great vehicle for extracting some of the therapeutic
components of plants (Dias et al., 2020). Herbs are
used as a flavour enhancer, antioxidant, and preserva-
tive in wine. Ayurveda expertise has a long history in

India, with herbs, herbal powders, and liquid herbal for-
mulations proven useful for conditions ranging from
mild ailments to terminal ilinesses (Jayasundar, 2010).
Anti-carcinogenic, chemo-protective, anti-diabetic, anti-
inflammatory effects of these plants can be utilised
(Das et al., 2021). Herbs have less toxic, anticancer,
antitumor, and anti-proliferation compounds than stand-
ard plants (Teissedre et al., 2018). Because it produces
a range of phytochemicals, herbal wine has been uti-
lised as a remedy for a variety of health issues. Herbal
wine is also used to treat diabetes, kidney disease, can-
cer, arthritis, and Alzheimer's disease, among other
chronic illnesses (Bhise and Morya, 2021). Herbs and
their derived products represent a rich source of bioac-
tive compounds with various nutraceutical properties
are mentioned in Table 1.

FRUIT WINE

Wine may be manufactured from a wide variety of fruits
as long as the fruit contains enough sugar for the fer-
mentation process to convert it to alcohol. Fruit wines
are fermented alcoholic beverages created from other
fruits, with comparable manufacture and fermentation
methods to grape juice. As a result, nongrape wines are
predicted to have similar microbiology to grape wines,
although microflora can differ depending on the kind of
fruit (Matei and Kosseva, 2017). Fruit wine can be
made from a wide range of fruits with enough sugar
content. Litchi, apple, plum, pineapple, banana, blue-
berry, and other fruit wines have been recorded and
successfully prepared in the literature (Yang et al.,
2020). Fruit wine contains ethyl alcohol, sugar, acids,
top alcohols, tannins, aldehydes, esters, amino acids,
minerals, vitamins, anthocyanins, and other minor fla-
vouring compounds (Kumar and Singh, 2021). Accord-
ing to European laws fruit wines must be made from the
fermentation of juices of fruits other than grapes. The
laws also specify the principal classification of fruit
wines as still or sparkling and the permitted alcoholic
strength of 1.2% to 14% by volume. Except for some
differences based on the fruit utilised, grape and fruit
winemaking methodology is very similar. Grape juice is
naturally suited for winemaking and only requires minor
adjustments prior to fermentation, whereas a fruit other
than grapes frequently requires changes. Different fruit
kinds, such as apples, pears, peaches, or cherries, pro-
vide ample juice and a favourable acid-to-sugar ratio,
which are essential for effective winemaking (Velic et
al., 2018) Fruits along with their derived products repre-
sent a rich source of bioactive compounds that have
various nutraceutical properties have been mentioned
in Table 2.

Both herbal as well as fruit wine poses various health
benefits and consists a wide range of secondary metab-
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olites, as mentioned in Table 1 and 2, that can benefit
human health if utilized properly. Although both wines
fulfil the need for a functional fermented beverage, the
basic comparison of composition and important phenol-
ic compounds are mentioned in Table 3. Wines manu-
factured from fruits other than grapes are just as varied,
and their cascading array of possibilities opens up a
whole new realm to wine enthusiasts.

Conclusion

The present review discusses the health benefits and
therapeutic uses of numerous herbs and fruits used in
wine production. Wines may now be manufactured
from a variety of fruits other than grapes, and the cur-
rent review includes a collection of studies on the prep-
aration of wine from various fruits and herbs. The pri-
mary bioactive chemicals found in fruits and herbs pro-
vide many health advantages. Antioxidant and free rad-
ical scavenging properties of fruits and herbs as anti-
inflammatory activity, anticancer, anti-aging, and pro-
tection against cardiovascular problems, diabetes, obe-
sity, and neurodegenerative diseases are just a few of
their biological functions and health benefits. The high
antioxidant content of herbal wine protects against car-
diovascular ilinesses and has a free radical scavenging
effect. Herbal wine contains all of the health benefits
that extend beyond regular nutrition to the host. Con-
sumers who are health-conscious are always on the
lookout for foods that are nutritious and provide notable
and distinct health benefits. Wine includes physiologi-
cally active components that have the potential to im-
prove one's health. Wine contains the majority of the
nutrients found in the original fruit juice because it is a
fermented and non-distilled product made from fruit.
The release of amino acids and other nutrients from
yeast during fermentation increases the nutritional val-
ue of wine.
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