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ABSTRACT:
Wine is an alcoholic beverage, made of fermented fruit juice, usually from grapes. Production of wine is done by
‘Fermentation’ process. Mainly Anaerobic fermentation is involved in this process. It has some health benefits like
good for Heart & Digesion. The coconut (Cocos nucifera L.) is an important fruit tree in the tropical regions and the
fruit can be made into a variety of foods and beverages. Coconut water is the clear liquid inside young coconuts
(fruits of the coconut palm). As the fruit matures, the coconut water is gradually replaced by the coconut meat and
air. Coconut water (coconut liquid endosperm) is one of the world’s most versatile natural products. This refreshing
beverage is consumed worldwide as it is nutritious and beneficial for health. There is increasing scientific evidence
that supports the role of coconut water in health and medicinal applications. Coconut water is traditionally used as a
growth supplement in plant tissue. Hence the Great combination of these two products in the form of ‘Coconut
wine’ will serve as healthy & refreshing drink. In this Study we have attempted the wine production from Coconut
water and Coconut milk. Also the good quality results for flavoring of coconut water wine have been obtained
during this work.
Keyword: Wine, Anaerobic Fermentation, Coconut water, Coconut Wine.

I. INTRODUCTION
An alcoholic beverage is a potable drink, which
contains alcohol as an ingredient. The alcoholic
beverages are broadly classified into three
categories such as fermented beverages, distilled
spirits and fortified wines. The fermented
beverages are those which are produced from
fruit juice or plant sap by natural fermentation. In
India, wild dates (Phoenix Sylvester’s), coconut
palm (Cocos nucifera), Palmyra (Borassus

flabellifer) palms etc. are frequently used for the
purpose of wine production. [21]. the fermented
beverages contain only very low (2.7 - 8%)
content of alcohol [6, 10]. Wine is an alcoholic
beverage, made of fermented fruit juice, usually
from grapes.[24, 25] The natural chemical
balance of grapes lets them ferment without the
addition of sugars, acids, enzymes, or other
nutrients.[13, 22] Grape wine is produced by
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fermenting crushed grapes using various types of
yeast. Yeast consumes the sugars in the grapes
and converts them into alcohol. Wine has a rich
history dating back thousands of years, with the
earliest known production occurring around
8,000 years ago on the territory of modern-day
Georgia.[15, 24] Wine has also played an
important role in religion throughout history.
The coconut (Cocos nucifera L.) is an important
fruit tree in the tropical regions and the fruit can
be made into a variety of foods and beverages.
The edible part of the coconut fruit (coconut meat
and coconut water) is the endosperm tissue.
Endosperm tissues undergo one of three main
modes of development, which are the nuclear,
cellular and helobial modes [4, 14, 16] and the
development of coconut endosperm belongs to
the nuclear mode. Initially, the endosperm is a
liquid containing free nuclei generated by a
process, in which the primary endosperm nucleus
undergoes several cycles of division without
cytokinesis. At first, the cellular endosperm is
translucent and jelly-like, but it later hardens at
maturity to become white flesh (coconut meat).
Unlike the endosperms of other plants (e.g.,
wheat and corn), the cellularization process in a
coconut fruit does not fill up the entire embryo
sac cavity, but instead leaves the cavity solutionfilled. This solution is commonly known as
coconut water and it is of cytoplasm origin [6,
10]. Nutrients from coconut water are obtained
from the seed apoplasm (surrounding cell wall)
and are transported symplasmically through
plasmodemata, which is the connection between
cytoplasm of adjacent cells) into the endosperm
[7]. Coconut water is the clear liquid inside
young coconuts (fruits of the coconut palm). As
the fruit matures, the coconut water is gradually
replaced by the coconut meat and air. Coconut
milk is usually used as a food ingredient in
various traditional cooking recipes (The main
components of coconut milk are water, fat and
protein. whereas coconut water contains mainly
water. The aqueous part of the coconut
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endosperm is termed coconut water, whereas
coconut milk refers to the liquid products
obtained by grating the solid endosperm, with or
without addition of water. Also the Coconut
water has been known to have health benefits
such as maintain the body at the proper
temperature, carry nutrients and oxygen to cells,
naturally replenish your body's fluids after
exercising, Promote weight loss, Boost your
immune system, Cleanse your digestive tract,
Treat kidney and urethral stones.[20] Wines made
through single-yeast inoculation differ in sensory
properties to those made by spontaneous
fermentations, an observation reinforced by
differences in chemical composition [21, 22, 25].
This paper deals with the work of production of
Coconut Wine which is combination of these two
products. This paper mainly highlights
production of wine from coconut water &
coconut milk which will be healthy and
refreshing drink.
II. MATERIALS AND METHODS2.1. For Coconut water wine
2.1. 1.Collection of Coconut water- The first
step of this project was to collect raw material
which is coconut water from selected young
coconuts. We have collected totally 5lit of
coconut water from about 22 coconuts. Then it
was tested to determine BRIX i.e. sugar
concentration by using Refractometer. The initial
Brix observed was 1%. The aim was to obtain the
final Brix of solution up to 18%, so addition of
850 grams of sugar. Again testing the solution
with the help of Refractometer desired Brix
percent was confirmed. After the Brix adjustment
the solution was kept for sterilization at 800C for
5 min in water bath. To complete the sterilization
it was then kept for cooling and 0.1g of
potassium meta bisulphate was added.
2.1.2. Inoculum preparation- Inoculum
preparation was done by activating Yeast in the
hot water having temperature 400c and some
coconut water was also added. Then 0.5 gm of
Wine Yeast was added to above solution. Mixture
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was allowed to react for 20 min. Then this
mixture was used as inoculum. Now,
fermentation media was inoculated with activated
yeast inoculum. Wine Yeast was taken from
Krishna Winery, Palus.
2.1.3. Fermentation: To carry out our process of
wine production we had taken empty, round
mineral water container with air tight lid of 10
Litre capacities.After addition of inoculum, the
whole solution was kept for fermentation in
fermentation vessel.
Fermentation was done in two phases:
Aerobic fermentation at first the media kept for
primary fermentation which is essential for initial
growth of yeast cells. Total period required for
primary fermentation was of 5 days. Temperature
was controlled at about 19 to 220C.

Fig : 1: Aerobic fermentation
Anaerobic fermentation-After completion of
aerobic fermentation, we have set fermentor for
anaerobic fermentation by creating anaerobic
condition by fixing air tight lid to container. Here
also temperature was maintained at about 19220c. This process was carried out till the BRIX
becomes 0. Racking-When BRIX was reduced to
0%, fermented media was kept for racking at 450c for removal of dead yeast cells. For total
clarification 3 racking as 1 racking/ 15 days are
required, hence total three racking were done.
After racking a clear wine was obtained.
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Fig: 2: -Racking
Filtration-After completion of 3 racking, wine
was filtered by using cheese cloth to get more
clear wine.
2.2 For Coconut milk wine:
2.2.1. Collection of Coconut milk:At first fully mature Coconuts were collected.
After this coconuts were broken to take out
coconut meet. This bulk of coconut meet was
then washed with water. Then it was grinded with
the help of mixer with addition of water to obtain
somewhat thicker liquid known as ‘Coconut
milk’. This liquid was then filtered to remove
solid waste from coconut milk. Then the milk
was stored in lid tight container & a pinch of
KMS was added to it to avoid contamination.

Fig: 3:- Collected Coconut milk
After collection of Coconut milk it was tested to
determine BRIX i.e. sugar concentration by using
Refractometer. We observed that the initial Brix
was 2%. Our aim was to obtain the final Brix of
solution to 18%, so we added 800gms of sugar
i.e. sucrose to solution. Again testing the solution
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with the help of Refractometer desired Brix
percent was confirmed.
2.2.2
Inoculum
preparation-Inoculum
preparation was done by activating Yeast.
The hot water having temperature 400c was taken
in conical flask. Approximately some coconut
water was added. Then 0.5gm of Wine Yeast
was added to above solution. Mixture was
allowed to react for 20 min. Then this mixture
was used as inoculum. Now, milk was inoculated
with activated yeast inoculum.
2.2.3. Fermentation- Fermentation was done in
two phases: a) Aerobic fermentation in which we
had first kept media for primary fermentation
which is essential for initial growth of yeast cells.
Total period required for primary fermentation
was of 5 days. Temperature was kept at about 19220c. b) Anaerobic fermentation in which we had
performed anaerobic fermentation creating
anaerobic condition by fixing air tight lid to
container. Here also temperature was maintained
at about 19-220c. This process was carried out till
the BRIX becomes 0.
2.3 Analytical testing:
As the process of racking was completed, various
testing were carried out to determine quality of
wine. Those tests are as following:
1. Alcohol determination.
2. Titrable Acidity (T.A)The acids present in wine are tartaric acid, malic,
succinic, acetic acid. So the titrable acidity was
calculated by using following formula-
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3. Volatile acidity:

4. Sulphur Dioxide:
a. free so2 by idometry method done using
following formula:
Free SO2 in ppm = ml of I2 * normality of I2 *
32*1000/ wine sample.
b. Total SO2 by idometry method:
Total SO2 in ppm = ml of I2 * normality of I2 *
32*1000/ wine sample.
5. Stability tests like Heat Stability and Cold
stability Test were analyzed.
6. Methanol Presence Test-This test provides
the information about presence of methanol in
wine. It is also helpful to know that methanol is
in moderate or high quantity. These tests were
done using a. Litmus Paper Method. and b.
Potassium-di-chromate Method.
2.4. Flavoring: After completion of analytical
testing we had decided to add flavors to the wine.
The Flavoring agent’s like Lemon (To obtain
lemon flavor), Vanilla (To obtain Vanilla flavor)
and Lemon Grass were added.
2.5 Aging- Along with addition of flavors, aging
was carried out by adding ‘Oak chips’ to each
container of flavored wine. Aging was done for
about 1 month.
III. Result and Discussion:
a) For Coconut water wine:
Observations and results for analytical
determination of Coconut wine as listed in table
1.
Also the physical tests and methanol tests were
performed which were important regarding
quality of wine. The results of these tests are
listed in table 2
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Test

Standard

Experimental
Results

Alcohol
percentage
Titrable acidity
Volatile acidity
Free SO2
Total SO2
Stability

10-14%

12.2%

5.5-6.5 g/l
1.08-1.5 g/l
25-90
50-200
Negative

5.1 g/l
1.1g/l
28.16
48.64
Negative

Methanol

Negative

Negative

Table: 1: Results of analytical determination of
Coconut water wine
Test

Observations

Cold stability test

No settlings were seen

Heat stability test
Methanol presence test (
litmus paper)
Methanol presence test
(potassium-di-chromate)

No settlings were seen
No colour change in litmus
paper

ethanol is active at 28o to 30oc, temperature above
that lowers the activity of enzyme. As we were
unable to maintain desired temperature because
of environmental & technical problems, failure in
coconut milk wine production was occurred.
V. REFERENCES:
1.

2.

3.

Absence of acidic smell

Table: 2: Results of Stability and Methanol Presence
test.

For Coconut milk wineAs the fermentation process failed, there was no
wine formation & hence the all results were
negative.

IV. Conclusion:
In this research work the remarkable results
were observed for Coconut water wine. Wine
from Coconut (Cocos nucifera L) water was
successfully produced in desired period. Alcohol
percentage in our Coconut wine was 12.2%
which resides in between the standard optimum
range. In this work we successful to impart three
flavors like Lemon, Vanilla & Lemon grass to
fermented wine. Also various parameters that
affect wine quality were checked by performing
Analytical tests & these results were compaired
with their standard values.
In case of Coconut milk wine the production was
failed due to arrested fermentation. We have
concluded that this was happened due to high
temperature condition. The enzyme i.e.zymase
which responsible for conversion of glucose to

Vishu J. Gaikwad, et al.

4.

5.

6.
7.

8.

9.

Antonio G. Cordente & Christopher D. Curtin &
Cristian Varela & Isak S. Pretorius (2012)
“Flavour-active wine yeasts” Appl Microbiol
Biotechnol
Bartowsky, Eveline; Borneman, Anthony (2011).
Genomic variations of Oenococcus oeni strains
and the potential to impact on malolactic
fermentation and aroma compounds in wine.
Applied Microbiology & Biotechnology; Vol. 92
Issue 3, p441
Beata Olas, Barbara Wachowicz, Joanna SalukJuszczak and Tomasz Zielinski, 2002, Effect of
resveratrol, a natural polyphenolic compound, on
platelet activation induced by endotoxin or
thrombin, Thrombosis Research, Volume 107,
Issues 3–4,pp. 141–5.
Blasco L, Vinas M, Villa TG. (2011) Proteins
influencing foam formation in wine and beer: the
role
of
yeast.
INTERNATIONAL
MICROBIOLOGY 14:61-71
Borneman AR, Pretorius IS, Chambers PJ. (2012)
Comparative genomics: a revolutionary tool for
wine yeast strain development.Curr Opin
Biotechnoly.
Child R. (1972) Toddy products. In Coconuts. 2nd
edition pp-296-306
Corder, R.; W. Mullen, N. Q. Khan, S. C. Marks,
E. G. Wood, M. J. Carrier and A. Crozier.(2006)
"Oenology: Red wine procyanidins and vascular
health". Nature 444 (566): 566.
D.W. de Lange, 2007, red wine to polyphenols
and back: A journey through the history of the
French Paradox, Thrombosis Research, Volume
119, Issue 4, pp. 403–6.
Darriet P, Tominaga T, Lavigne V, Boidron J-N,
Dubourdieu D (1995) Identification of a powerful
aromatic component of Vitis vinifera L. var.
Sauvignon wines: 4-mercapto-4-methylpentan-2one. Flavour Fragr J 10:385–392

278

COMPARATIVE STUDY OF PRODUCTION OF WINE FROM MILK AND WATER OF Cocos nucifera L.

10. David (2003). "Now that's what you call a real
vintage: professor unearths 8,000-year-old wine".
The Independent .
11. DebMandal M, Mandal S. Coconut (Cocos
nucifera L.: Arecaceae): in health promotion and
disease prevention. (2011). Asian Pacific Journal
of Tropical Medicine; 241-247
12. Giacosa A, Adam-Blondon AF, Baer-Sinnott S,
Barale R, Bavaresco L, Di Gaspero G, Dugo L,
Ellison RC, Gerbi V, Gifford D, Janssens J, La
Vecchia C, Negri E, Pezzotti M, Santi L, Santi L,
Rondanelli M. (2012). Alcohol and wine in
relation to cancer and other disease. Eur J Cancer
Prev. 2012 Jan;21(1):103-8.
13. Gómez-Míguez, M. José; Manuela GómezMígueza, Isabel M. Vicarioa and Francisco J.
Heredia (2007). "Assessment of colour and aroma
in white wines vinifications: Effects of grape
maturity and soil type". Journal of Food
Engineering 79 (3): 758–764.
14. Johnson, Hugh; Jancis Robinson (2001). The
World Atlas of Wine. Mitchell Beazley. pp. 22–
23.
15. Liu HH, Li YQ, Sun CJ.(2002).Determination of
methanol and fuel oils in alcohol beverages using
headspace solid-phase micro-extraction and gas
chromatography. Jan;20(1):90-3
16. M. Jose Gomez-Miguez, Manuela GomezMiguez, Isabel M. Vicario and Francisco J.
Heredia, 2007, Assessment of colour and aroma in
white wines vinifications: Effects of grape
maturity and soil type, Journal of Food
Engineering, Volume 79, Issue 3,pp. 758–64.
17. Ma J., Liu Y. (2011) Metabolism and gene
regulation of important volatile sulfur compounds
in wine. National Library of Medicine. 51(1):1420.
18. Mensink, Ronald P; Peter L Zock, Arnold DM
Kester and Martijn B Katan ( 2003). Effects of
dietary fatty acids and carbohydrates on the ratio
of serum total to HDL cholesterol and on serum
lipids and apolipoproteins: a meta-analysis of 60
controlled trials. American Journal of Clinical
Nutrition (American Society for Clinical
Nutrition) 77 (5): 1146–1155.
19. Robinson, Jancis (2006). Jancis Robinson's Wine
Course: A Guide to the World of Wine. Abbeville
Press. p. 97.

Vishu J. Gaikwad, et al.

20. Sayon-Orea C, Martinez-Gonzalez MA, BesRastrollo M. (2011). Alcohol consumption and
body weight: a systematic review. Nutrition
Reviews;69:419-431.
21. Shamala, T.R and Sreekantiah, K.R (1988)
Improved HPLC method for the determination of
curcumin, Microbiological and biochemical
studies on traditional Indian palm wine
fermentation. Food-Microbiology, 5 (3). pp. 157162. ISSN 0740-0020
22. Streppel, M. T.; Ocke, M. C.; Boshuizen, H. C.;
Kok, F. J.; Kromhout, D. (2009). Long-term wine
consumption is related to cardiovascular mortality
and life expectancy independently of moderate
alcohol intake: the Zutphen Study". Journal of
Epidemiology & Community Health 63 (7): 534–
540
23. Styger G, Prior B, Bauer FF. 2011, Wine flavor
and aroma.
Ind Microbiol Biotechnol.
Sep;38(9):1145-59
24. Tarres AR, Lyra Wda S, de Andrade SI, Andrade
RA, da Silva EC, Araajo MC, (2011). A digital
image-based method for determining of total
acidity in red wines using acid-base titration
without indicator. epub 84(3):601-6
25. Varela C, Siebert T, Cozzolino D, Rose L,
McLean H, Henschke PA (2009) Discovering a
chemical basis for differentiating wines made by
fermentation with 'wild' indigenous and
inoculated yeasts: role of yeast volatile
compounds. Aust J Grape Wine Res 15:238–248
Web References :
http://www.britannica.com/eb/article-9106005/wine.
http://winegeeks.com/articles/85
http://www.archaeology.org/9609/newsbriefs/wine.ht
ml.
http://www.elsevier.com/wps/find/journaldescription.c
ws_home/622854/description#description
http://www.mapi.com/en/newsletters/coconut
ayurveda.html
http://www.terroirfrance.com/wine/rates.htm.
http://www.beer100.com/history/winehistory.htm.

279

