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Abstract: The health benefits of moderate and regular consumption of wine have been widely studied and
reported. However, Fortification of wine for enhancing its properties like taste, flavour, strength has become a
recent trend but, fortification of wine for increasing its healthful properties is less explored. This work explains
how wine can be effectively fortified with extracts of herbs like, Holy basil (Ocimum sanctum), Lemon-grass
(Cymbopogon citratus), Ginger (Zingiber officinale), and Peppermint (Mentha arvensis) to boost the health
benefits and enhance the therapeutic applications of wine. Orange-wine was used as a base wine and extracts of
these herbs were added to separate samples of wine. These fortified wine-samples were evaluated after each
addition for development of better flavours, taste and to detect any undesirable change. The resulting wines
were found to be highly acceptable and even better than the base wine. These fortified wines can be used in
therapeutics due to the incorporated herbal extracts that have a widely accepted medicinal application in
prevention and treatment of various disorders. Thus, such fortified alcoholic beverage has potential application
in enhancing health benefits and therapeutic applications.
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l. Introduction

Till recently, it was perceived that regular consumption of alcoholic drinks is the main reason for
several health problems and reduced life-span. However, it has been proved now through various studies that
moderate consumption of alcoholic drinks especially wines have better effect on health /2. Wine, an alcoholic
drink is widely accepted, consumed, and preferred due to its nutritive and healthful properties. To enhance the
basic qualities of wine, it can be fortified with certain additives that are potentially beneficial to health. Making
use of such additives, the wine was fortified, with an aim to further increase the therapeutic applications of wine.
For this fortification, extracts from some herbs having high medicinal values were used. Herbs, such as Holy-
basil, Lemon-grass, Peppermint and Ginger were chosen for fortification of wine which are known for
therapeutic and medicinal applications. These herbal extracts impart the similar properties to the fortified wines
and hence, consumption of such fortified wines would give tremendous health benefits than regular wines.

Il.  Materials And Methods

2.1. Fruit and herbs

Orange fruit was used for preparing orange wine (Citrus wine). The Oranges were bought from the
local market. The herbs used in the process of fortification were also bought from local vegetable store and they
are easily available in the market. Herbs used in this work are Holy basil / Tulsi (Ocimum sanctum L.), Lemon-
grass (Cymbopogon citratus), Peppermint (Mentha arvensis), and Ginger (Zingiber officinale). Although, they
are commonly found but, they have some uncommon and unmatched medicinal properties which make them
special and essential in this work.

2.2. Preparation of base wine

Orange is basically rich source of vitamins, minerals, and important flavonoids, along with some
terpenes (monoterpenes). Also it contains considerable amount of natural sugars making it suitable for
fermentation. Orange juice was extracted from the fruit through a juicer and filtered. The juice was prepared
meticulously, taking care to avoid its white pith (covering) as it leads to bitter taste of wine. The pH of juice was
noted to be 4.5 and brix level of 14°Bx. However, for obtaining better alcohol content, the TSS was adjusted to
20° Bx by adding sucrose, and pH was adjusted to 7. Sodium meta-bi-sulphite was added (@ 45ppm) in the
juice for sanitization of the containing glassware. After 24 hrs of adding the sodium meta-bi-sulphite, brewer’s
yeast (Saccharomyces cerevisae) was added to the juice. The juice was subjected to fermentation in a
laboratory-scale Fermentor system for about 7 days. During the process, the pH and foam formation were
monitored and controlled through the built-in control unit of the fermentor. After specific intervals a sample was
taken for estimation of TSS (°Brix) which was done using a refractometer. The fermentation was stopped when
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the TSS (°Brix) reached upto 9° Bx and pH of 3.27. It was then filled in sanitized bottles and racked for 2
months for maturation. The actual fortification can be done once the wine undergoes maturation. This was then
followed by the clarification process. Bentonite powder, a fine clay powder is used for clarifying wines and fruit
juices B! The powder needs to be hydrated before use and thus, its slurry was prepared by adding 10gm powder
in 100 ml boiling water and kept for 1 hour. The slurry thus formed was added to the wine at the rate 30m| of
slurry per gallon of wine. The wine was then allowed to stand for 7 days until the haze disappeared. Sensory
evaluation of wine showed that the wine tasted like any of the regular wines and had no undesirable traits [Table
1]. The wine was now ready to be fortified with the extracts.

2.3. Preparation of Extracts
2.3.1. Extacts of Holy basil/ Tulsi (Ocimum sanctum L.)

Ocimum sanctum L. (also known as Ocimum tenuiflorum, Tulsi) has been used for thousands of years
in Ayurveda for its diverse healing properties. Tulsi, the Queen of herbs, the legendary ‘Incomparable one’ of
India, is one of the holiest and most cherished of the many healing and healthy giving herbs of the orient. The
sacred basil, Tulsi, is renowned for its religious and spiritual sanctity, as well as for its important role in the
traditional Ayurvedic and Unani system of holistic health and herbal medicine of the East . Tulsi contains
vitamin C and A, and minerals like calcium, zinc and iron, as well as chlorophyll and many other ph¥tonutrients
BI It also enhances the efficient digestion, absorption and use of nutrients from food and other herbs .

The leaves of tulsi act as a reservoir of medicinally important phytochemicals and were thus used for
preparing the extract. About 15 gm of leaves were weighed and washed to remove any dirt/ impurity. Leaves
were coarsely crushed by adding 200ml water. The crushed pieces were allowed to soak for 30 minutes and then
boiled, thus giving 200ml of extract. The resulting solution was filtered with muslin cloth so as to produce a
clearer solution or extract.

2.3.2.  Extracts of Lemon grass (Cymbopogon citratus)

Lemon grass (Cymbopogon citratus) is an aromatic perennial tall grass with rhizomes and densely
tufted fibrous root. It has short underground stems with ringed segments, coarse, green slightly leathery leaves
in dense clusters 'l The plant is a native herb from India and is cultivated in other tropical and subtropical
countries 1. The most active principle having antioxidant property found in botanical products are not only
vitamins but also chemicals like phenols, polyphenols and flavonoids. Flavonoids are products of plants
metabolism and have different phenolic structure. Patel and Mehta 2006,evaluated the compounds having
antioxidant property in lemon Grass and found that dry lemon grass contain more phenol and flavonoids than
fresh one !, Hence we can infer that the dried lemon has greater antioxidant potential than the fresh lemon
grass.

Considering these studies, the fresh leaves of lemon-grass were air-dried and powdered before using
them. About 15 gm dried leaf powder was taken and added to 200 ml distilled water. The mixture was boiled for
15 minutes to allow the phytochemicals to leech out into water %, This solution was then filtered with muslin
cloth and then by filter paper. The resulting clear solution was used as an extract.

2.3.3.  Extracts of Peppermint (Mentha arvensis L.)

Mentha arvensis Linn is a common edible and aromatic perennial herb which is cultivated throughout
India. The aromatic leaves are used widely for flavouring foods and beverages. It is an erect aromatic herb that
grows up to 60 cm in height with suckers; the stem is cylindrical and the leaves are simple and opposing type. It
is used as a contraceptive, carminative, antispasmodic, anti peptic ulcer agent, and has been given to treat
indigestion, skin diseases, coughs and colds in folk medicines .

Fresh green leaves of the herb were collected and washed to remove impurities. About 10 gm leaves
were weighed and taken for crushing. The leaves of peppermint can produce heavy flavours if used in large
quantity. Such heavy flavours being undesirable in wine, it was ensured that leaves are taken in moderate
quantity. The leaves were crushed evenly by adding water. Later, it was added to 200 ml distilled water and
boiled. Then it was filtered with the help of filter paper. The extract was thus prepared and could now be added.
The extract was prepared just before adding to wine to ensure it is added when fresh.

2.3.4. Extracts of Ginger (Zingiber officinale)

Ginger root is a popular root herb of culinary as well as medicinal importance. The root still finds a
special place in many traditional Indian and Chinese medicines for its unique phyto-chemicals that are known to
have disease preventing and health promoting properties. The ginger herb is thought to originate in the
Himalayan foothills of North India. The root contains health benefiting essential oils such as gingerol,
zingerone, shogaol, farnesene, and small amounts of B-phelladrene, cineol, and citral ™. Gingerols help
improve the intestinal motility and have been anti-inflammatory, painkiller (analgesic), nerve soothing, anti-
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pyretic as well as anti-bacterial properties ™. Studies have shown that it may reduce nausea induced by motion
sickness or pregnancy and may help relieve migraine headache ™41,

The roots used in the preparation, were bought from the market and used freshly. 10 gm roots were
taken and cut into pieces. These pieces were crushed finely and boiled with 200 ml distilled water. Ginger has a
strong, dominant and pleasant smell and gives the wine a natural aroma. The resultant extract was filtered and
used immediately for fortification.

I11. Blending The Extracts Into Wine (Fortification)

Wine has been blended for centuries. It long has been known by winemakers and wine drinkers alike
that combining the virtues of one wine with another wine (or with something non-wine altogether) can create a
beverage that is better than the sum of its parts **, Generally, blending is done with greater specifications
regarding the quantity of the components to be mixed. This involves the use of Pearson’s square method which
provides a simpler alternative. However, these specifications are important when blending is done to adjust
certain imbalanced properties of wine like pH, tartaric acidity and removal of off-flavours.

When blending the herbal extracts with the wine, the mixing is done with a view to elevate the
properties of the original wine and avoid undesirable changes. Before blending, the extracts were examined in
well-lit surroundings for clarity. Presence of particulate components in them would make the wine hazy in
appearance. Also, it was ensured that the extracts were prepared in sterilised containers and that too just before
use, to avoid its degradation. The extracts of Tulsi, Lemon-grass, Peppermint and Ginger were added separately
to four samples of wine. Each sample thus containing only one extract. The amount of extracts to be added,
were determined by first trying-out on smaller quantities of wine until they produced desirable sensory effects.
The results obtained from these trial additions, were followed for adding the extracts into the rest of the wine.

3.1 Blending tulsi extract and its properties

For trial additions, the tulsi extract was added in multiples of 5 ml into 200 ml of wine and evaluated
after each addition, for development of its taste and flavour. Addition of extracts was followed by thorough
mixing to ensure uniformity. It was observed that considerable features develop on addition of 25 ml extract and
increase upto addition of 35 ml, after which all further additions lead to strong/ unbearable tastes. The sensory
evaluation of such 3 wine samples having 25ml, 30ml, and 35ml of extracts were carried out, which indicated
that the sample with 35ml extract had balanced attributes [Table 2]. Considering this ratio, i.e. 35ml: 200ml (7
parts tulsi extract in 40 parts of wine), addition was carried out and kept in shaker at 200 rpm for 4 hrs to ensure
complete blending. The fortification was thus successful.

Properties: Consumption of such fortified wine imparts additional health benefits arising from the tulsi
extract. Although Tulsi is known as a general vitalizer and increases physical endurance, it contains no caffeine
or other stimulants. The stem and leaves of holy basil contain a variety of constituents that may have biological
activity, including saponins, flavonoids, triterpenoids, and tannins ®. Two water-soluble flavonoids (i.e.
Orientin and Vicenin) have shown to provide protection against radiation-induced chromosomal damage in
human blood lymphocytes 1. Extract of O. sanctum L. caused inhibition of Neisseria gonorrhoeae clinical
isolates ™ and WHO organization strains. The activity is comparable to penicillin and ciprofloxacin. The
ther?lgo]eutic activities of tulsi include its role in anti-diabetics, anti-oxidant, cardiac activity, gastro-protectant,
etc.

3.2. Blending Lemon-grass extract and its propeties

Similar trial additions of lemon-grass extract were carried out, in multiples of 5ml into 200ml of wine.
It was observed that the desired attributes developed in the range of 20ml to 30ml of extract and further
additions led to development of undesirable astringent taste. Thus, evaluation of wine samples having 20ml,
25ml, and 30ml extracts was carried out, which denoted that wine sample with 30 ml of extract was a perfect
blend [Table 3]. Thus, the blending ratio formed was 3 parts of extract in 20 parts of wine (30ml: 200ml). After
addition of extract in this ratio, the wine was kept in shaker at 200 rpm for 4 hrs to ensure complete blending.
Thus, the desired fortified wine was successfully prepared.

Properties: Lemon Grass contains alkaloids, saponins, tannins, anthraquinones, steroids, phenols and
flavonoids. Each or these phytochemicals is known for various protective and therapeutic effects. For instance,
phenol was known to be an erythrocyte membrane modifier ”. The main compounds obtained from the plant
are C-glycosylflavones, orientin and isoorientin as well as chlorogenic acid. Recently, isoorientin and
chlorogenic acid have been shown to display hypoglycaemic effects in streptozotocin diabetic rats . Also,
according to a study conducted by Manipal University, India, the extracts from lemon-grass have high anti-
oxidant capacity 2. In support to this study, another study by Ramirez et al 1988, reported that extracts of both
the leaves and stalks of Cymbopogon citratus are used as an herbal medicine to treat nervous condition and
inflammation (%!,
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3.3. Blending Peppermint extract and its properties

Trial additions of peppermint extract were performed with the same guidelines as for the above
extracts. It was observed that addition of 15ml extract gave mild desired sensory properties to the wine sample.
Further, the taste was acceptable upto addition of 25ml extract after which further additions tasted strong and
offensive. Thus, the wine was evaluated by adding 15ml, 20ml, and 25ml of extracts to it. The evaluation [Table
4] suggested the wine with 25ml extract was sufficiently balanced and with desirable attributes and thus the
blending ratio was 1 part of extract in 8 parts of wine (25ml: 200ml). After adding the extract in this ratio, the
wine was kept in shaker at 200 rpm for 4 hrs to ensure uniform blending. The wine was thus successfully
fortified with peppermint extract.

Properties: The peppermint herb has an advantage of its stimulating, stomachic, and carminative
properties. Thus the herb is used for the treatment of indigestion, alleviating the symptoms of flatulence and
intestinal colic. The production of bile in the liver is increased by peppermint oil as well as the leaf based
falconoid to a very significant degree ?*!. The traditional use of the herb as a digestive aid is supported to a great
extent by this modern evidential confirmation. The peppermint based menthol also results in a lowering of the
activity in a liver enzyme known as HMG CoA reductase and this compound may lower the elevated levels of
cholesterol . The aromatic quality of peppermint may be the most famous one of all its many other medicinal
qualities. This ability to stimulate the gastrointestinal mucous membranes through its spicy, pungent taste and
to relieve headaches and other congestion with its fragrance is usually the first thought that comes to mind when
someone mentions peppermint. Another medicinal application of peppermint is as an antiemetic or to deter
nausea. In September of 1997, the Journal of Advanced Nursing reported success with gynaecological patients
who were given peppermint oil to relieve postoperative nausea. The participating patients experienced less
nausea and required less “contemporary” antiemetic (28],

3.2. Blending Ginger extract and its properties

Similar trial additions of Ginger extract were carried out and development of desirable attributes was
observed during addition of 10ml and these improved for 15ml and 20ml. Further additions resulted in too
strong flavours and taste. The evaluation showed wine fortified with 20ml of extract was a perfect blend [Table
5]. The blending ratio was thus taken to be 1 part of extract in 10 parts of wine (20ml: 200ml). The extracts were
then blended in this ratio and the wine was kept in a shaker at 200 rpm for 4 hrs for proper blending.

Properties: The root contains health benefiting essential oils such as gingerol, zingerone, shogaol,
farnesene, and small amounts of B-phelladrene, cineol, and citral. Gingerols help improve the intestinal motility
and have been anti-inflammatory, painkiller (analgesic), nerve soothing, anti-pyretic as well as anti-bacterial
properties ). Studies have shown that it may reduce nausea induced by motion sickness or pregnancy and may
help relieve migraine headache . Zingerone in the the ginger root, is effective against E.coli induced
diarrhoea, especially in children !,

IV. Result
Table 1: Sensory evaluation of Orange wine without any extracts.
Attributes of wine Max Ratl_ngs for Orange wine
score without any extracts
Appearance 3 1
Smell 7 3
Taste 10 4
Total 20 8

Table 2: Sensory evaluation of fortified wine for specific volumes of tulsi extracts

_ ) Max Ratings for different amounts of Tulsi Extract added into 200ml wine
Attributes of wine
score 25ml 30ml 35ml
Appearance 3 1 1 2
Aroma 7 4 5 5
Taste 10 6 7 8
Total 20 11 13 15
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Table 3: Sensory evaluation of fortified wine with specific amounts of Lemon-grass extract

Max Ratings for different amounts of Lemongrass extract added into 200ml wine
Attributes of wine
score 20ml 25ml 30ml
Appearance 3 2 2 2
Aroma 7 5 6 7
Taste 10 4 5 7
Total 20 11 13 16

Table 4: Sensory evaluation of fortified wine with specific amounts of Peppermint extract

Ratings for different amounts of Peppermint extract added into 200ml
Attributes of wine s'\él(?r); wine
15ml 20ml 25ml
Appearance 3 1 1 2
Aroma 7 4 4 5
Taste 10 5 6 6
Total 20 10 11 13

Table 5: Sensory evaluation of fortified wine with specific amounts of Ginger extract

Ratings for different amounts of Ginger extract added into 200ml
Attributes of wine s's\::r); wine
10ml 15ml 20ml
Appearance 3 1 1 1
Aroma 7 4 5 6
Taste 10 6 6 7
Total 20 11 12 14

V. Discussion

The sensory evaluation of wine was done by semi-trained panel of 4 judges, for three main attributes of
wine, viz. Appearance, Smell and Taste. The scoring system was based upon the one used in Australian & New
Zealand Wine Competitions B% which point entries out of 20 points (Max score for: Appearance- 3; Aroma- 7;
Taste- 10) and is best suited for semi-trained panels. The results shown above depict the average scores of those
given by the 4 judges. Each of the 4 fortified wines exhibited acceptable properties and stood up to the
expectations. The results of the trial additions were accounted for during the addition of extracts into the rest of
the wine. The results were thoroughly consistent and fairly similar to those obtained during trial additions. The
wine fortified with tulsi extract, showed appreciation of taste parameter. It obtained a score of 15/20. The wine
fortified with lemon-grass extract, had pleasant aroma and bouquet which formed its main attribute. It scored
16/20, the highest among the four fortified wines. The one fortified with peppermint, showed average attributes
but had a freshening mouth-feel, scoring 13/20. The wine fortified with ginger extract had a refreshing taste with
soothing aroma and scored 14/20.

VI. Conclusion

Wine acquires its properties due to the various components either arising from its source or during its
preparation or processing. Ideally, wine must benefit the consumer in some or the other manner and must be
quite acceptable. In this regards, the qualities of wine can be improved and the wine can be modified by
fortification. Fortification of wine with components having potential healthful properties renders the wine more
beneficial to the consumer. The herbal extracts used in the fortification were found to complement the basic
attributes of the wine when used in the specified amounts. Also regular, but limited administration of these
fortified wines would help in receiving benefits of the herbal extracts, thus, minimizing the need for synthetic
medicines for treating various disorders. The combinations gave a novel product with better qualities, increased
acceptability and wider applications. Such fortifications need to be explored for developing products that could
be included in the realm of Health-oriented products. Also the application of such fortified wines in the field of
therapeutics is a conceivable approach.

As an overview, this work provides a greater horizon to the prospects of wine making, its applications
and overall acceptability in the market, along with the creation of a value added product.
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