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Abstract

The present study shows the Production of red wine at a laboratory scale by using four types of grapes including
Shiraz, Merlot, Tempranillo, and Cabernet sauvignon respectively. Fermentation activity was carried out by
using Saccharomyces cerevisiae. Due to the high glucose concentration, pulp containing organic acid and
polyphenols the Vitis vinifera are commonly preferred for the red wine preparation. This variety of grapes makes
quality wine. Traditionally wine is used as an alcoholic drink originated by fermenting fruit juice with the
reaction of yeast. For this experiment, fresh grapes were harvested from Sinnar region. Shiraz variety was used
for red wine production. The grapes were taken manually, for cold-soaking the grapes were kept at a low
temperature of 5-6°C for 3 days. After the cold-soaking procedure, the grapes were crushed by hand, and juice
was collected into the sterile flask. The fermentation process was carried out with Saccharomyces cerevisiae
culture for 21 days at 30°C temperature in an incubator. After fermenting wine was filtered in sterile glass
bottles. A study of Biochemical parameters was recorded. For microbial screening, samples were collected after
5 days on to the specific media by serial dilution method. Using specific media the microflora was grown and
identified by the staining method. Yeast (Saccharomyces cerevisiae) was identified microorganism. Biochemical
analysis of red wine including reducing sugar, pH, Brix %, Reducing sugar, TSS, Titrable acidity, Volatile
acidity, Vitamins, and ethanol content was observed. A comparative study of Shiraz wine with physicochemical
parameters was done with standard wine. Fore types of selected grapes are studied for wine production.
Throughout the study, the sugar content was decreased. During the fermentation process in biochemical analysis,
increase intitrable acidity was found and decrease in pH was observed. After 21 days of fermentation grape wine
was prepared.
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Introduction

Wine made from grapes is the most casual fruit juice along with alcohol. The winemaking process has the most
attention in the research area due to the commercialization of its industrial products. Vitisvinifera is a common
grape for wine which is member of the Vitisspecies, belonging to the southwestern Asia, Mediterranean region,
Europe, and, Morocco, Iran, Germany, and Portugal I, There are only a few verities of Vitisvinifera grapes
available worldwide wild with commercial significance in winemaking. It consists of many phenolic compounds
such as Anthocyanins are present in the skin of V.vinifera berries which gives color, another is hydroxycinnamic
acids which are present in the pulp of berries, and also the proanthocyanidins condensed tannins are present in
seeds. In the Wood and Skin, Stilbenoids can be detected ). In the grapes Isoprenoid monoterpenes are present,
geraniol, tocotrienol, nerol, acyclic linalool, monocyclic alpha-terpineol, citronellal, and, frequently occurring as
glycosides [, The ripening of grapes is accumulated by carotenoids. Volatile fragments and C13-norisoprenoids
are produced by oxidation of the carotenoids. It has some strong odoriferous compounds which include
damascenone having exotic fruits aroma, beta-inonol having fruits and flowers aroma, beta-ionone having viola
aroma, and beta-damascone having rose aroma. An Alkaloid identified in grapes is Melatonin. There is a high
content of unsaturated fatty acids in grapes seeds, which helps in lowering LDL cholesterol and total cholesterol
level present in the blood %1, The most important components necessary to make wine is present in grapes which
are sugar and yeast which are used as inoculum having the bloom which appears like white powder. Yeast plays
a significant role to convert sugar present in the grapes into carbon dioxide and alcohol through the process of
fermentation. The production of wine from grapes involves the basic steps that are, Cold soaking, crushing,
fermentation, filtration, clarification, and bottling. The subsequent processing practices using grapes as a raw
material give a distinctive flavor to the wine. A volatile compound like terpenes contributed by grapes gives a
specific fruity character to the final product. Some of the non-volatile compounds such as malic acid and tartaric
acid are also contributed by grapes to improve the flavor of wine and the astringency and bitterness are due to
tannins. The skin of grapes is the most important constituent in red wine because the tannins are present in the
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skin 161, As compared to other species Saccharomyces cerevisiae can tolerate higher concentrations of ethanol
(361 which is up to 14 % v/v and more than that, whereas other species can-not be able to tolerate alcohol
concentrations of more than 5 % or 8%. Grapes are having multipurpose applications such as the preparation of
wine, eating, and jam making [*4. The use of properly ripened grapes is very important. Colorless juice is
obtained from red wine grapes. The significant red color is entirely present in the skin of grapes, due to which
the juice is used to be kept in contact with the skin for a regulated time to get color to the wine. The making of
red wine is followed by grapes crushing and fermenting the skin, the juice the seeds, and the pulp together for
some days. From the solid material separation of the liquid content is followed by the use of a pneumatic press
by the end of the sugar fermentation during winemaking ®1. Frequently available verities of grapes for red wine
include Syrah, Merlot, Cabernet, Sauvignon, and Tempranillo. The most popular red wine in the world is
obtained from the Merlot variety of grapes and the second most popular in America, the first is Cabernet
Sauvignon. Cabernet Sauvignon is popular for its approachable style, and sensual and soft texture. It is prepared
by using the grapes of redskin, which adapt to different climates for the production of food-friendly verities of
wine at different cost points 1. Grapes of redskin give red color to Merlot. The color of Merlot is usually faint in
the Cabernet Sauvignon and darker than the Pinot Noir [*]. Grapes of Cabernet sauvignon variety are harvested
from local regions; Dindori, Sholapur, Sinnar and Nashik, etc. Sula Cabernet Shiraz is India’s highest-selling
wine. It is a medium-boiled and smooth wine prepared from silky tannins, the aroma of black pepper, pulp notes,
and ripened cherry. Drinking food-friendly wine is also the most preferred one 1. Wine should be served in
slightly chilled condition 28 There is 13-14% alcohol content present in Cabernet Sauvignon wine. This wine
hasa large production volume which is easily available and cost-effective 2%, Tempranillo variety is harvested
from Niphad, Ozar, and Pimpalgaon Nashik districts. Tempranillo has thin skin and larger grapes as compared to
Shiraz. The flavor is good and the texture is not oily or not thick 31,

Material and methods

Collection of Sample 24

For wine production, fresh grapes were harvested from the Sinnar region. The grapes were taken manually
fourvarietiesof grapes were used for red wine production. Pure culture of Saccharomyces cerevisiae Strain
BRL97 was collected from the culture collection of SULA Vineyard, Nashik.

Fig 1: Variety of grapes shown viz., Shiraz, Merlot, Tempranillo, Cabernet sauvignon Respectively

Cold Soaking

Freshly harvested grapes of selected varieties were kept at 5-6 °C for three days for the cold soaking process this
will enhance the color and flavor of the wine this technique was adopted by several winemakers before
fermentation (%],

Crushing

Before crushing grapes of selected varieties were washed with a solution of vinegar in distilled water to reduce
surface microflora. Crushing was done by hand manually in a glass vessel aseptically. Crushing was carried out
in a way to retain pills of grapes as it is. As gapes skin plays important role in the color and flavor development
of wine. The crushed mixture was kept ina UV chamber for 15 min to remove microbial contamination. Then the
mixture was analyzed for its pH and sugar content. After that mixture was transferred to a sterile glass vessel to
carry out the fermentation process B34,

Fermentation

Before starting the fermentation process the mixture was kept at 4-5°C for two days. This procedure will increase
color intensity in the finished product. Then fermentation process was carried out using the cultures of
(Saccharomyces cerevisiae strain BRL97). The process was carried out up to twenty-one days for each variety.
While the fermentation process, selected parameters like pH and reducing sugar content were analyzed at regular
five-day intervals [,
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Fig 4: Fermentation broth for a variety of grapes viz., Merlot, Shiraz, Cabernet Sauvignon, Cabernet Sauvignon,
and tempranillo

Filtration
After completion of the fermentation process, all flasks were filtered using sterile muslin cloths. The filtration
process gives additional smooth texture to wine because it is very thick due to the higher content of tannin and

some berry parts in the wine 4,
Bottling

Some amount of filtrate of each variety was filled in sterile bottles for the aging process the aging process will
develop a unique test aroma and flavor further reaming part of the filtrate was kept for further analysis.

l. Collection of Sample l

4

| Cold Soaking |

3

f Crushing |

3

[ Filtration J

3

|. Fermentation |

[ Bottling l
Fig 5: Steps are involved in winemaking procedure
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Analysis of Physicochemical Parameters of grape wine for all four variety

Total Soluble Solids (TSS)

Total soluble solids in grape juice were examined with the help of a pocket refractometer. 2-3 drops of the
sample were added tothe surface of the refractometer. Noted the readings onscreen. TSS was recorded [,

Analysis of pH
pH measurement was done with the help of a pocket pH meter, by insertinga dry electrode slowly into the wine
sample and noting the pH when the reading gets constant (12,

Analysis of Titratable Acidity
Wine sample of volume 10ml was mixed in 30 ml of distilled water. Adjusted the pH up to 8.25 by adding 0.1N
NaOH drop by drop from the burette I

Titratable Acidity = Final Burette reading — Initial Burette reading x 0.75

Recovery to the extraction of Ethanol

A distillation setup was used to extract the ethanol from the grape wine sample. 500ml of wine samplewas added
to a chamber and heatedat 78°C temperature. Water was introduced into the condenser,and a clean and dry flask
was placed under the condenser. Collected distillate ethanol into the flask [,

A qualitative examination of ethanol by Specific gravity Method 23]

Took clean, dry Specific Gravity bottle and weight of gravity bottle was measured. Water was filled to the rim
level of the Specific Gravity bottle and weighed. The weight of the dry empty bottle was checked to find
thewater volume. After that water was removed and derived ethanol from grape wine wasweighed by adding into
the bottle. The weight of the dry bottle was subtracted to know the weightof the sample. Specific Gravity was
estimated by the following derivation:

Specific gravity = Weight of Ethanol / Weight of water

Qualitative analysis of ethanol by Potassium Dichromate Method

1ml of ethanol was taken into the test tube. 5ml of Potassium Dichromate was mixed into the same. Thentest
tube was put for 20 minutes at 60 °Cin a water bath. After cooling the mixer, absorbance was measured at
600nm. This method was used to make standard graph of ethanol for the grape wine sample. According to the
standard graph, ethanol concentration was determined 221,

Analysis of Reducing Sugar

DNSA- method was used to measure reducing sugar. Ten tubes were taken and labeled (1to 10). D/W set as
blank. Madeserial dilutions of glucose standards. Added 3ml of DNSA reagents in all tubes. Mixedit well. Put
them into the hot water bath for 15 min. After these cooling tubes at room temperature using cold water,
Absorbance was recorded at 540nm. With the help of a standard graph reducing sugar in grape wine was
calculated [,

Volatile Acidity
To determine volatile acidity distillation method was used. The distillate was collected and immediately added

some drops of C20H1404 in the flask and started titration with the 0.1N NaOH till the color changed into pink
[34]

Volatile Acidity (g/l) = Titer volume x 0.3

Determination of Vitamin found in grape wine 2

Presence of Vitamin B; (Thiamine) was determined by referring Pearson method. 1ml of sample mixed with 50
ml of distilled water and filtered. Reagent solution 2ml was mixed with filtrate of 2ml. Wait for 1 minute and
15ml of isobutyl alcoholis added and oscilated it vigorously for 2 min. The layer of isobutyl alcohol was dried,
by moving a spatula tip of anhydrous sodium sulfate and again oscilated. The absorbance was recorded at
867nm. Isobutyl alcohol is set as a blank (21,

Vitamin B, (Riboflavin presence was recorded by referring method of Pearson. 1.5ml of filtrate sample mix with
6.5ml of distilled water and Reagent solution 2ml was added into the mixture. The absorbance was recorded at
525nm.

Vitamin Bg (Pyridoxine) content was carried out with referring Pearson method. Sample of 1ml filtrate added in
2 ml of distilled water and 0.4ml of 50% sodium acetate were added. After this .5 %, sodium carbonate of 0.1 ml
and diazotized reagent of 0.1 ml were added. Absorbance was recorded at 540nm with the help of a
spectrophotometer.

Vitamin By, (Cobalamine) content was determined by following the Pearson method. First, adjust the pH in
range 9.5 to 10 by 10% NaOH in 2ml of sample filtrate. Then added 0.1g of sodium cyanide. After this Stand it
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for 5h before adding 1g of sodium sulfate. After this again pH was adjusted in-between range of 11 and 11.5.
Then added 2ml of benzyl alcohol and extracted before removing the aqueous layer. After this 3ml of
chloroform and istilled water of 3ml were added to benzyl alcohol and shaken for 5min. The organic layer and
aqueous layer were discarded prior to the addition of 1ml distilled water. 1ml solution of 10% sodium cyanide
was added to another 5ml. pH was adjusted in between 5-6 by using a potassium dihydrogen phosphate solution

of 12.5%. At 582 nm the reading were recorded 34,

To determine Vitamin C means Ascorbic acid content method of Pearson was used.1ml of sample was mixed
with 20 ml of 0.4% of oxalic acid. Then 9ml of indophenol solution was added. Absorbance was recorded at 520

nm by using a spectrophotometer %2,
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Fig 6: Diagrammatic representation of winemaking procedure

Result and Discussion

Table 1: Chemical analysis of finished wine produced from Sirahz, Tempranillo, Merlot, and

Cabernetsauvignon respectively.

Chemical Analysis Sirahz Tempranilla Merlot Cabernetsauvignon
pH 3.66 3.87 3.91 3.79
TSS of grapes juice (°brix) 24° 26° 27° 26°
Vitamin B1 0.01 0.01 0.01 0.02
Vitamin B2 0 0 0 0.1
Vitamin B6 0.1 0 0.1 0.1
Vitamin B12 0 0 0 0
Vitamin C 0.002 0 0 0.001
Alcohol (%) 14.7% 5.9% 6.5% 7%
Titrable Acidity 6.67 gm/L 5.78 gm/L 5.77gm/L 5.68gm/L
Reducing Sugar 3.6 gm/L 5.9gm/L 5.8gm/L 5.1gm/L
Volatile Acidity 0.69 gm/L 0.79 gm/L 0.81gm/L 0.75gm/L

To check the quality of grape wine various test has been performed. pH, TSS, Volatile acidity, Reducing sugar,
vitamins, and ethanol content. Throughout this experiment there are variations have been observed in
physicochemical parameters for all four varieties. During the production of grape wine, sugar content decreases.
Throughout the fermentation process in biochemical analysis, it was observed that the pH of the sample was
reduced while the titrable acidity of the wine sample was enhanced. Shiraz showed a better result as compared to

others with 14% ethanol.

Table 2: pH estimation during the fermentation process of wine from Sirahz, Tempranillo, Merlot, and Cabernet

sauvignon respectively.

pH Sirahz Tempranilla Merlot Cabernetsauvignon
1t Day 5.87 5.99 5.91 5.89
5t Day 4.69 5.87 5.78 5.22
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10" Day 4.22 4.78 5.11 4.25
15" Day 3.86 4.13 4.32 411
20" Day 3.66 3.87 3.91 3.79

During the fermentation process pH of all four variants of grape wine was decreased. In case the pH of wine is
higher i.e. 4.0 or more then the wine will not stable concerning microorganisms. Low pH inactivate the growth
of microorganisms.

Table 3: Determination of Acidity during the fermentation process of wine for selected four varieties.

Time period in days Shiraz | Marlot Tempranilla Cabernet sauvignon
1st Day 3.67 3.81 3.93 3.89
5th Day 431 4.22 4.26 4.23
10th Day 4.86 4.91 4.88 4.87
15th Day 5.38 5.35 5.11 5.28
20th Day 6.67 5.78 5.77 5.68

Acidity was determined by using the method of Titration. The present study shows that titrable acidity increases
throughout the fermentation process.

Table 4: Comparative study of Shiraz wine and SULA Red wine

Chemical Analysis Shiraz Red Wine Sula Red Wine
pH 3.66 3.60
TSS of grapes juice (°brix) 24° 23°
Alcohol (%) 14.7% 13.0%
Titrable Acidity 6.67 gm/L 7.72 gm/L
Reducing Sugar 3.6gm/L 5 gm/L
Volatile Acidity 0.69 gm/L 0.60 gm/L

After a chemical analysis of the selected four wines, it was observed that Shiraz grape wine showeda better
result. Therefore Shiraz grape wine was selected to compare with standard wine (Sula red wine). A comparative
study shows that the quality of Shirazgrape wine produced on a laboratory scale is relatively close to the
standard red wine of Sula.

Table 5: Comparative study of lab-scale wine at 30°C and room temperature

Chemical Analysis Shiraz wine at 30C temperature in an incubator |Wine at room temperature
pH 3.66 5.11
TSS of grapes juice (°brix) 24° 26°
Alcohol (%) 14.7% 8.2%
Titrable Acidity 6.67 gm/L 5.22 gm/L
Reducing Sugar 3.6 gm/L 4.9 gm/L
Volatile Acidity 0.69 gm/L 0.73 gm/L

Throughout the process two jars were kept for fermentation one is in an incubator and another one is kept at
room temperature. A wine that is produced in an incubator showsa better result as compared to wine prepared at
room temperature. 5.4gm/L reducing sugar was observed at at room temperature while reducing sugar was
observed at 3.6gm/L at 30°C.

Calculations for Specific Gravity

Weight of Dry bottle(W1) = 20.49g

Weight of Bottle + Water (W2) = 47.95¢g

Weight of Bottle + Extracted Sample(W3) = 42.32g
~Weight of Water = W2-W1

= 47.95- 20.49

= 27.46¢

~Weight of Sample = W3 - W1

=42.32- 20.49

=21.83g

Specific Gravity = Weight of sample / Weight of Water
=21.83/27.46

=0.79¢
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Hence, the Specific Gravity was found to be 0.79 thai is similar to the specific gravity of Ethanol (0.79),
therefore, the presence of Ethanol was observed.

Standard dose curve of ethanol
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Fig 7: Standard Graph for ethanol estimation by Potassium Dichromate Method

From the method of Potassium Dichromate ethanol was estimated. The Sample absorbance was recorded at
600nm. After taking absorbance according to the standard graph ethanol was estimated from Shiraz Grape wine.
Shiraz, Tempranillo, Merlot, and Cabernet sauvignon respectively.
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Fig 8: Standard dose curve for determination of reducing sugar

To determine reducing the sugar by the DNSA Method sample absorbance was recorded at 540nm. According to
the standard graph reducing sugar was estimated from Sirahz, Tempranillo, Merlot, and Cabernet sauvignon
respectively.

Conclusion

The study conclude that grape wine was successfully produced after fermentation process of 21 days from four
Varieties of grapes including Shiraz, Merlot, Tempranillo, and Cabernet sauvignon respectively up to the
laboratory level. Shirazgrape gave a better result as compared to the other three selected varieties. Therefore
Shiraz grape wine was compared with the standard red wine. A comparative study shows that the quality of
Shiraz grape wine produced on a laboratory scale is relatively close to the standard red wine of Sula.
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