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Abstract: Physico-chemical properties are an essential factor during processing and preservation of food. The re-
tention and changes in physico-chemical properties depends upon the processing technique. In this work, physico-
chemical parameters of orange like vitamin C (ascorbic acid), pH, total soluble solids (TSS), % acidity, temperature
and color were studied with all the optimized conditions of fermentations for the development of orange wine. The
fermentation of the fruit juice was completed within 7 days period at temperature 27°C, pH 4.5 and total soluble sol-
ids of 24°Brix with an inoculum level of 10% (v/v). Thus, orange wine with ethanol content of 8.5% (v/v) was pre-
pared from the orange variety ‘Nagpur Santra’ (Citrus Reticulata Blanco) in controlled physico-chemical parameters.
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INTRODUCTION current etc. which are nutritive, more tasty anddmi
stimulants. These fruits undergo a period of fertaen
tion and ageing. They usually have an alcohol gunte
ranging between 5 t013 percent (Jasthal, 2000).

Wine has been evaluated to be able to impart better
juice, which is probably the most popular fruitgei (()Irmgﬁqnao(ljpg;c gggg;%’géggza;éw;o?”ygf;Ctﬁge\xiﬁg
worldwide with pleasant flavor and color, and rich " Acia it is most abundantly grown in Japan, ke ’
nutritio_nal an_d bi_ological acti\_/e compounds, SUGh @ cping ’and India. Now, with orange Cultiva’tion and
potassium, vitamin c a’.‘d amino acids. Glo_bal Orangeorange-processing enterprises developing in Intm,
p_roduchon for 2016/1.7 Is forecast up 2'4 _mlllloraztm physicochemical characteristics of orange samples a
ric tons from the previous year to 49.6 million @Jﬁ urgently needed for better production and procegssin
2017). The physical and chemical characteristics of. herefore, present work has been carried out tesinv

most commercial orange varieties have been studie - : P
. gate the physicochemical parameters of orangee jui

thoroughly (Parket al, 1983). Many agricultural re- o ireq for the development of orange wine.

ports like Indiana Wines Associatiofindiana Wine

Grape Council, IN 47907, 2002) ar@akville Wine- MATERIALSAND METHODS
growers (Oakville, CA 94562, 2002) have been pub-
lished about the chemical composition changes of or
anges in relation to season, cultivar and geogeaphi
origin (Barryet al, 2003). Orange juice contains sub-
stantial amounts of several micronutrients hsuas
vitamin C, folate and polyphenols (e.g. hegpari
which is a flavanone) and may therefore dbute
significantly to their daily intakes (Galaveraad
Dall'Asta, 2014). Citrus fruits are one of tHew
fruits of which all parts can be processeuke Tlesh
can be juiced, canned or frozen. The skin can kesl dr
or sugared or used for the production of oils. White
membranes are used for pectin production. In tise ca
of oranges, the juice can also be fermented toym®d
orange wine. Fruit wines are undistilled alcohdl@y-
erages usually made from grapes or other fruith sisc
peaches, plums or apricots, banana, elderberriaok b
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Oranges(Citrus reticulateBlanco) constituted by far
the most important class of commercial citrus gramvn
the world (Joshiet al, 2000). A large portion of the
world orange crop is used in the production of gean

Oranges. Orange variety ‘Nagpur Santra’Citrus
Reticulata Blanco) was used in the study was pur-
chased from the local market of Nagpur. Fresh ggen
oranges were washed with water, peeled and juice wa
extracted using the screw press juice extractor.
Pretreatment of orange juice: The degree brix’Bx)

of the orange juice was raised as required by addin
sugar. pH was adjusted by adding a saturated spluti
of sodium bicarbonate. Then, it was pasteurized and
allowed to cool to room temperature

Cultures For the fermentation process, yeast stf#ic-
chromyces cerevisiglCFTRI 102) was used and was ob-
tained from National Chemical laboratory, Pune.
Preparation of broth: The broth media was prepared
in 250 distilled water consisting of 0.75 g maltrext,

2.5 g glucose, 0.75 g yeast extract and 1.25 gatope.
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This media was sterilized and divided into differitasks
to maintain a volume of 30 ml then inoculated vitie
yeast strain and kept for incubation al@7or a day and
then stored at low temperature (Gastial.,2006).

Batch fermentation set up: 500 ml of pasteurized
orange juice of 24Brix was taken in 1000 ml conical
flask and broth media is added under sterile cadit
Fermentation was carried out at®@7under anaerobic
condition with arrangement for G@ escape. After
completion of fermentation the wine was filteredn¢
trifuged and filled in glass bottles (Robert, 2006)
Physico-chemical characterization of orange fruit

Percent yield= (Weight of juice)/(Total weight afiit)
x100

Juice clarity: It reflects the consumer acceptability of
wine. The clarity of juice was determined by measur
ing the absorbance at a wavelength of 660 nm using
UV-VIS spectrophotometer (% Absorbance). Distilled
water was used as the reference.

Waste index: Waste index of fruit was calculated by
weighing waste portion and percent was calculated
(Ranganna, 1986). The percent waste was calcuated
follows:

Percent waste = (Weight of waste) / (Total wt oftfrx

and wine: Orange fruit and wine samples were ana- 100

lysed by using standard analytical procedures Wi

Specific gravity: The specific gravity was determined

grade chemicals and sophisticated laboratory equipusing specific gravity bottle. By considering thees

ments for various physico-chemical parameters.
Total soluble solids (TSS): The amount of sugar in
wine grape influences potential alcohol conteneraft

cific gravity, the brewer or vintner obtains an icet
tion as to the probable ultimate alcoholic conteft
their product. The empty bottle was weighed, filled

fermentation, and the amount of residual sugars rewith distilled water and reweighed. It was thenefil

maining in the wine. The Total Soluble Solids (T$8)
wine grapes is normally 99% sugars (glucose and fru

with sample and weighed (Ranganna, 1986). The spe-
cific gravity, of the sample was calculated, atofek:

tose). It is thus a good assessment of sweetneds, a Specific Gravity= Ws/Ww
prices are often based upon the TSS content in hawhere, W = Weight of known volume of sample in gm

vested grapes. The total soluble solid content deas
termined in terms of degree brix by using handa@fr
tometer at 28C (68F). It measures TSS in terms of
refractive index. Brix is a measure of solids onty
case of pure sucrose solutions (Maziar, 2006).

pH: The pH of a wine is critical not only to its flavor
but to nearly every aspect of the wine. Accordiag t
wine maker Alison Crowe of Winemaker Maga-
zine “pH is the backbone of a wine”. The pH of piic

W,, = Weight of an equal volume of water in gm

The densityp in kg/m3, was calculated as=1000 x
Specific gravity

Alcohol (Ethanal): Alcohol was estimated volumetri-
cally by oxidation method (Okunowo and Osuntoki,
2007) using Micro-Kjeldahl distillation apparatus.
Reducing sugars. Reducing sugars react with amino
acids in the Maillard reaction, a series of readithat
occurs while cooking food at high temperatures and

was measured by using electronic digital pH meterthat is important in determining the flavor of food

(Ranganna, 1986).

Acidity: The acids in wine are an important compo-

Also, the levels of reducing sugars in wine arddad
tive of the quality of these food products. Lanal an

nent in both winemaking and the finished product of Eynon constant titre method was used. Mixed Feh-

wine. They are present in both grapes and wineinbav
direct influences on the color, balance and tathe

wine as well as the growth and Vvitality
of yeast during fermentation and protecting theewin
from bacteria. For measuring acidity, the knownrgua

ling's solution is titrated with sample using mééme
blue as indicator (AOAC, 1980).

RESULTSAND DISCUSSION

Orange fruit analysed for various physico-chemical

tity of sample was taken. Water was added to it andharameters (Table 1) using standard analyticalesroc

mixed thoroughly, finally made up to known volume.

dures. The TSS of grape fruit was PBdx, which

Then known amount of that extract was titrated with indicate that fruits were suitable for fermentation
0.1 N NaOH using few drops of 1% phenolphthalein Optimized conditions of fer mentations and physico-

solution as indicator. The titre value was notede T
results were calculated as percent citric acid, ad of

0.1 N NaOH = 0.0064 g citric acid (Ranganna, 1986).
%Acidity = (0.0064xN of NaOHxVolume made

chemical analysis of orange wine: In fermentation
study, there are 4 batches of orange juice weré imse
which the optimal fermentative conditions were used
for the production of orange wine such as totalisiel

upxB.R.x100) / (Volume of sample takenxweight of solids (TSS’Brix), inoculum level (v/v), pH and tem-

samplex1000)
Ascorbic acid: Ascorbic acid (mg/100 ml) content

perature. The results of the fermentation confirmed
that S. cerevisiaavas capable of completely ferment-

was estimated by oxidation standard dye methoding the orange juice after 7 days (Figs. 1 to e T

(Rangannal98e6).

chemical composition of wine is presented in Taghle

Juice yield: The percent yield of juice was calculated The highest alcohol % was obtained in Batch IV wine

on the basis of weight of total weight of fruitsikNil
et al.,2009).

sample at optimized conditions of fermentation® lik
10 % inoculums level, ZBrix of total soluble solids,
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Fresh ripened orange froits
Juice extraction (by scrﬂl:ress Juice extractor)
Pasteurization at $0°C for 5 min

Centrifugation of juice
(2000 rpm, 30 mnutes)

Physico-chemical analysis of juics
(pH, T88, %TA, Ascorbic acid etc)

Adjustment of physico-themical perameters

(T55=20, 22, 24 and 26°Brix, pH=4, 4.3, 3 and 3.5 2s required)

Addition of potzssium mETbisulphitE at 130 ppm

Inoculation of active culture
(5 cerevicae CFTRI [102] at 8%-12%3)

Ineubation (37°C, 7 days)
Siphoning of alechol wine
Filling i Bottes

Pas

Physico-chemical analysis

83

8.2

| I E
20 0 24 26

TSS %Bx

oo

~
(e

Ethanol % (v/v)
~
o

~
~

~
o

Fig. 1. Optimization of orange wine with total soluble solids
as fermentation condition (Fermentation conditiornd-
justed pH: 4.5; inoculum level: 10% (v/v);temperatu27°

C; fermentation time: 7 days).

8.05
8

Flow diagram for the preparation orange wine.

Table 1. Physico-chemical analysis of orange.

7.95

S.N. Parameter Value
1 Average weight (g) 120

2 Height/Length (cm) 55

3 Diameter (cm) 6.2

4 Pomace (%) 24

5 Pulp (%) 45

6 Peel (%) 29

7 TSS (Brix) 114
8 pH 3.4

9 Specific gravity 1.014
10 Clarity (% Absorbance) 0.278
11 Acidity (as % anhydrous citric acid) 0.63
12 Ascorbic Acid (mg/100 ml) 35

13 Reducing sugar (mg/100ml) 3.23

~
[=<]

Ethanol % (v/v)

~
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o o
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Fig. 2. Optimization of orange wine with pH as fermentation
condition (Fermentation conditions: Total solubleligs:

Each value is an average of three replications.

Table 2. Physico-chemical analysis of orange wine.

24°Bx; inoculum level: 10% (v/v), temperature: 27%€r-
mentation time: 7 days).

Composition Batch | Batch I1 Batch I11 Batch IV Mean
Initial TSSCBrix) 24 24 24 24 24
Final TSS{Brix) 8.4 9.4 9 8 8.7
Acidity (% citric acid) 0.61 0.63 0.67 0.65 0.64
Reducing sugars (%) 2.36 2.17 2.11 2.28 2.23
Ascorbic acid(mg/100g) 28.5 29 27 30 28.6
Alcohol (%) 8.2 8 8.2 8.5 8.23
Initial pH 4.5 4.5 4.5 4.5 4.5
Final pH 3.0 3.2 3.1 2.8 3.03
Inoculum level (%) 10 10 10 10 10
Specific gravity 1.015 1.012 1.013 1.030 1.018
Clarity (% Absorbance) 0.1860 0.1884 0.1882 0.1880 0.1877
Fermentation temperatur¥) 27 27 27 27 27

Each value is an average of three replications
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Fig. 3. Optimization of orange wine with percent inoculum Fig. 4. Optimization of orange wine with temperature as

as fermentation condition (Fermentation conditiofi%tal
soluble solids: 24°Bx; pH: 4.5; temperature: 27°@rrhen-
tation time: 7 days).

4.5 pH and 27C temperature. [Gavimatt al. (2012)

found that the final TSS and pH after one month of

aging in orange wine varied between®B#dx to
12°Brix and 5 to 3, respectively. Branen al. (2007)
also observed that pH, total acidity and solubliso
of the orange juice were nearly similar to thosenfib
in the literature, which were 3.54, 1.23 g/100 nmd a

10 °Brix, respectively as compare to the orangeewin |

values were 3.03, 0.64 and 8.7 of pH, total acidity
soluble solids respectively].

Conclusion

In this work, orange variety ‘Nagpur Santr&itfus

Reticulata Blanco) was used for wine preparation.
Orange wine with ethanol content of 8.5% (v/v) was

prepared using in 7 days of fermentation periote et

perature 27C, pH 4.5 and total soluble solids of°24
Brix with an inoculum level of 10% (v/v). The wine
sample has also recorded 1.030 specific gravity, 30
mg/100 g ascorbic acid and 0.1880% absorbance.

fermentation condition (Fermentation conditionstalsolu-
ble solids: 24°Bx; pH 4.5, inoculum level: 10 %rnfienta-
tion time: 7 days).

using mixed wine yeast cultures in the productidn o
Chardonnay winesRevista Argentina de Microbiology
42: 226-229.

Gavimath, C. C., Kalsekar, D.P., Raorane, C.J., Kalk&.

M., Gavade, B. G., Ravishankar, B.E. and Hooli, V.R.

(2012). Comparative analysis of wine from different

fruits. International Journal of Advanced Biotechnology

and Researgt3 (4): 810-813.

a Andorra, Maria Berradre, Nicolas Rozes, AlbedsM

and Jose, M. Guillamén (2009). Effect of pure and

mixed cultures of the main wine yeast species ap&r
must fermentations. Department of Biotechnology,-Uni
versity of Rovira, Tarragona, Spain.

Joshi, V.K., Sandhu, D.K. and Thakur, N.S. (200®uit
based alcoholic beverages. In Biotechnology: FoodFer
mentation,Vol. 1l. V.K. Joshi and Ashok Pandey {eds
pp. 647-732.

Maziar Safaei Asli (2006). A study on some effitigra-

rameters in batch fermentation of ethanol usBar-

charomycescerevesi8€1 extracted from fermented
siahesardasht pomaédrican Journal of Biotechnology

Vol. 9 (20): 2906-2912.

Therefore, prepared orange wine has acceptable phy&likhil Gupta, Soham Trivedi, Hipal Gaudani, Mayank

ico-chemical parameters with good sensory appeal
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