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The utilization of such fruits by processing into value added products is one 
of the better managements of non-marketable Pomegranate fruits as wine is 
an alcoholic beverage resulting from the fermentation of fruits juices by yeast 
with proper processing and additional sugar. The natural sugars and control 
(0.2% to 0.1%) which includes anthocyanins, catechins, tannins gallic and 
ellagic is ideal for wine from sorted preparation similar to grapes. Keeping 
health benefits of Pomegranate in view a possible preparation of wine sorted 
Pomegranate arils with different concentrations of sugar syrup is attempted 
in the present in investigation.

MATERIALS AND METHODS

The Preparation of wine from Pomegranate arils prepared with 5 treatments 
and four replications were stored for 90 days under ambient room 
temperature. which were T1 Pomegranate juice 500 ml+200brix+wine yeast 
0.133%, T2 Pomegranate juice 500 ml+25%brix+wine yeast 0.133%, T3 
Pomegranate juice 500 ml+300brix+wine yeast 0.133%, T4 Pomegranate 
juice 500 ml+35° brix+wine yeast 0.133% T5 Pomegranate juice 500 ml+400 
brix+wine yeast 0.133% and four replications. After the preparation of 
wine that were stored for 90 days under ambient room temperature. The 
procedure of making Pomegranate wine is given below:

Preparation of juice 

Preparation of juice, the pomegranate was be washed, then peeled and cored. 
After chipping and pressing, add 0.1 mg/L pectin for enzymolysis and held 
for 2 hr. in water at 40°C. The slurry was filtered through double folded 
cheese cloth. Adding SO2 to the juice immediately to prevent the growth of 
the bacteria. White sugar was added to the juice, for adjustment of sugar level 
and citric acid to pH enhance the flavor of the wine. Finally, the juice was 
pasteurized (65°C for 30 min) (Table 1).

Preparation of yeast 

Prepared a specialized yeast medium 1 lit and autoclaved for 15 min at 
121°C. After cooling to room temperature, 0.133% of active dry yeast was 
added and, activated for 24 hr. at 28°C. Then the culture medium that was 
prepared by 1 lit pomegranate juice was autoclaved for 15 min at 121°C. 
Lastly, adding 5% yeast has been activated for 24 hr at 28°C after cooling to 
room temperature (Table 2).
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The present research work entitled Standardization of pomegranate 
(Punica granatum L.) wine with different levels of sugar concentration 
the study was conducted in Completely Randomized Design (CRD) 
with 5 treatments replicated four. The treatments were T1 Pomegranate 
juice (500 ml)+200brix+wine yeast (0.133%), T2 Pomegranate juice 
(500 ml)+250brix+wine yeast (0.133%), T3 Pomegranate juice (500 
ml)+300brix+wine yeast (0.133%), T4 Pomegranate juice (500 
ml)+350brix+wine yeast (0.133%), T5 Pomegranate juice (500 
ml)+400brix+wine yeast (0.133%) Total soluble solids, pH and Specific 

INTRODUCTION

Pomegranate (Punica granatum L.) Punicaceae is an ancient, beloved fruit 
crop. The name ‘‘pomegranate’’ follows the Latin name of the fruit 

Malum granatum, which means ‘‘grainy apple.’’ The generic name Punica 
refers to Phoenicia (Carthage) as a result of mistaken assumption regarding 
its origin. The pomegranate and its usage are deeply embedded in human 
history and utilization is found in many ancient human cultures as food and 
as a medical remedy. The development of industrial methods to separate the 
arils from the fruit and improvement of growing techniques resulted in an 
impressive enlargement of the extent of pomegranate orchards. Fruit juice 
is full of sugar, which could cause weight gain. Consumption of wine, to 
get the benefits better, should be limited to a glass or two a day, as yeast 
converts some of the sugar during fermentation into alcohol. But the net 
loss of carbons going from sugar to alcohol is small (as carbon dioxide). 
These carbons get burned in body or get converted into fat. 100 ml of wine 
contains around 70 kcal, whereas 100 ml of pressed pomegranate juice will 
contain around 60 kcal. The soluble polyphenolic content of pomegranate 
juice (0.2 to 1.0%) includes anthocyanins, catechins, tannins, and gallic and 
ellagic acids. Kulkarnai and others reported that the antibacterial action 
of pomegranate juice varied with variety and depended on the contents 
of phenolic compounds, pigments and citric acid. New orchards are 
now planted in the traditional growing regions as well as in the southern 
hemisphere in South America, South Africa, and Australia. Pomegranate 
is a multiple fruit and the brilliantly colored arils have many nutritional 
value hundred grams of edible portion conations (3.5 g) energy 285 kcal 
(68 kcal), carbohydrates 17.17 g, sugars 16.57 g, dietary fiber 0.6 g, fat 0.3 g, 
protein 0.95 g, thiamine (Vit B1) 0.030 mg (2%), riboflavin (Vit B2) 0.063 
mg (4%), niacin (Vit B3) 0.300 mg (2%), pantothenic acid (B5) 0.0596 mg 
(12%), vitamin B6 0.105 mg (8%), flute (Vit B9) 6 mg (2%), Vitamin C 6.1 
mg (10%), calcium 3 mg (2%), iron 0.30 mg (2%), magnesium 3 mg (1%), 
phosphorous 8 mg (5%), potassium 259 mg (6%) and zinc 0.12 mg (1%) 
(LaRue and James, 1980). Wine is an alcoholic beverage resulting from the 
fermentation of grape juice by yeast with proper processing and addition. 
Different varieties of grapes and strains of yeasts are used depending on 
the type of wine being produced. Although other fruits such as apples, 
berries can be also be fermented, the resultant wines are normally named 
after the fruit from which they are produced for example, (pomegranate, 
jamun and amla wine) are generally known as fruit wine or country wine. 
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TABLE 1
Studies on different level of sugar on colour and appearance, taste and aroma in pomegranate during storage

Treatment Treatment combination
Colour and appearance Taste Specific gravity (Pomegranate wine)

30 days 60 days 90 days 30 days 60 days 90 days 30 days 60 days 90 days

T1
Pomegranate juice (500 ml)+20 brix+wine yeast 

(0.133%) 6.62 6.85 7.05 6.63 6.82 7.07 1.53 1.29 1.2

T2
Pomegranate juice (500 ml)+25 brix+wine yeast 

(0.133%) 6.35 6.37 7.32 6.33 6.38 7.33 1.65 1.35 1.27

T3
Pomegranate juice (500 ml)+30 brix+wine yeast 

(0.133%) 7.42 7.58 7.88 7.38 7.41 7.95 1.23 1.14 1.05

T4
Pomegranate juice (500 ml)+35 brix+wine yeast 

(0.133%) 6.47 6.67 6.96 6.39 6.63 7 1.52 1.44 1.34

T5
Pomegranate juice (500 ml)+40 brix+wine yeast 

(0.133%) 6.18 6.43 7.18 6.17 6.41 7.2 1.51 1.37 1.22

F test S S S S S S S S S

C.D. @ 0.5 0.29 0.19 0.15 0.3 0.29 0.17 0.09 0.11 0.05

S.Ed. 0.13 0.09 0.07 0.14 0.13 0.08 0.04 0.05 0.02

TABLE 2
Studies on different level of pH, overall acceptability, and TSS in pomegranate wine during storage

Treatment Treatment combination
pH Overall acceptability TSS

Initial 30 days 60 days 90 days 30 days 60 days 90 days Initial 30 days 60 days 90 days

T1
Pomegranate juice (500 ml)+20 brix+wine yeast 

(0.133%) 3.76 3.54 3.28 3.06 6.64 7.05 7.06 12.47 6.39 5.42 4.4

T2
Pomegranate juice (500 ml)+25 brix+wine yeast 

(0.133%) 4.07 3.79 3.38 3.16 6.37 7.1 7.32 12.21 6.17 5.22 4.36

T3
Pomegranate juice (500 ml)+30 brix+wine yeast 

(0.133%) 3.67 3.31 3.09 2.96 7.46 7.88 7.93 13.75 7.45 6.29 3.37

T4
Pomegranate juice (500 ml)+35 brix+wine yeast 

(0.133%) 4.08 3.76 3.35 3.18 6.49 7.05 6.98 11.64 6.2 4.65 4.14

T5
Pomegranate juice (500 ml)+40 brix+wine yeast 

(0.133%) 4.11 3.94 3.21 3.29 6.21 7.11 7.19 11.71 6.15 5.09 4.2

F test S S S S S S S S S S S

C.D. @ 0.5 0.2 0.18 0.16 0.13 0.29 0.18 0.16 0.93 0.3 0.43 0.28

S.Ed. 0.09 0.08 0.08 0.06 0.13 0.08 0.07 0.43 0.14 0.2 0.13

TABLE 3
Studies on different level of sugar on alcohol, acidity and aroma in pomegranate wine during storage

Treatment Treatment combination
Alcohol Acidity Aroma

30 days 60 days 90 days Initial 30 days 60 days 90 days 30 days 60 days 90 days

T1
Pomegranate juice (500 ml)+20 brix+wine yeast 

(0.133%) 8.39 9.45 10.17 0.54 0.35 0.27 0.22 6.67 6.81 6.58

T2
Pomegranate juice (500 ml)+25 brix+wine yeast 

(0.133%) 7.46 8.08 9.34 0.55 0.44 0.23 0.19 6.42 6.35 7.44

T3
Pomegranate juice (500 ml)+30 brix+wine yeast 

(0.133%) 10.58 11.39 11.9 0.32 0.25 0.18 0.13 7.58 7.72 7.96

T4
Pomegranate juice (500 ml)+35 brix+wine yeast 

(0.133%) 6.69 7.49 8.42 0.51 0.46 0.26 0.19 6.62 6.67 6.89

T5
Pomegranate juice (500 ml)+40 brix+wine yeast 

(0.133%) 7.1 7.73 6.37 0.47 0.48 0.24 0.15 6.29 6.51 7.21

F test S S S S S S S S S S

C.D. @ 0.5 0.25 2.67 0.21 0.1 0.07 0.05 0.05 0.33 0.27 0.39

S.Ed. 0.11 1.23 0.1 0.05 0.03 0.02 0.02 0.15 0.12 0.18

Fermentation of pomegranate juice 

The treated juice was added into the fermentation jar, and then sugar is 
adjusted for 20°Brix. The jar was inoculated with 5% activated yeast and 
closed. Then the mixture was incubated at 20°C for 7 days. The total sugar, 
total acid and alcohol content were monitored periodically during the 

fermentation. When the main fermentation finished, the upper liquid was 
transferred to the other clean container in order to remove impurities. Then 
the mixture continued to ferment at 20°C for 10 days. After that, under the 
storage conditions of 20°C aged for 2 months. The clarifying treatment of 
the fruit wine was followed by the gelatin tannin clarification method (Table 3).
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hydrogen ions. The above results are similar with the findings [8] in mango 
fruit wine, [9] in sapota wine. The pH of the wine depends on composition 
of the must, number of organic acids and sugars present in the wine.

Specific gravity

In terms of Specific gravity The lowest score of Specific gravity (1.23, 1.14 
and 1.05 ) at 30, 60 and 90 days after storage was observed in treatment 
T3 (Pomegranate juice 500 ml+30 0brix+Wine yeast 0.133%) followed by 
treatment T1 (Pomegranate juice 500 ml+200brix+Wine yeast 0.133%) 
with (1.53, 1.29 and 1.20) at 30, 60 and 90 days after storage, whereas the 
maximum score was observed in treatment T4 (Pomegranate juice 500 
ml+Sugar 350brix+Wine yeast 0.133%) with (1.52, 1.44 and 1.34) during 
90 days storage. The decrease in Specific gravity of pomegranate wine with 
different levels of wine yeast and sugar during storage may possibly due to 
the type of yeast used in the wine production. Saccharomyces cerevisiae has 
been reported to reduce specific quality of fruit wines during fermentation. 
The above results are similar with the findings of Okafor, et al., Idise, et al. 
[10-12].

Sensory evolution

In terms of colour and appearance. The maximum score of colours (7.49,7.58 
and 7.88) at 30, 60 and 90 days respectively was observed in treatment T5 
(Pomegranate juice 500 ml+Sugar 300brix+Wine yeast 0.133%), whereas 
the minimum score was observed in treatment T4 (Pomegranate juice 500 
ml+Sugar 300brix+Wine yeast 0.133%) with (6.47, 6.67 and 6.96) during 90 
days storage. 

In terms of taste, the maximum score of Taste (7.38, 7.41 and 7.95) at 30, 60 
and 90 days respectively was observed in treatment T3 (juice 500 ml+Sugar 
300brix+Wine Yeast 0.133%) whereas the minimum score was observed 
in treatment T1 (Pomegranate juice 500 ml+Sugar 200brix+Wine Yeast 
0.133%) with (6.63, 6.82 and 7.07) during 90 days storage.

In terms of Aroma, the maximum score of Aroma (7.96, 7.72, and 7.58) at 30, 
60 and 90 days respectively was observed in treatment T3 (Pomegranate juice 
500 ml+Sugar 300brix+Wine yeast 0.133%), whereas the minimum score was 
observed in treatment T1 (Pomegranate juice 500 ml+Sugar 200brix+Wine 
yeast 0.133%) with (6.58, 6.81 and 6.67) during 90 days storage.

In terms of Overall acceptability, the maximum score of Overall acceptability 
(7.46, 7.88 and 7.93) at 30, 60 and 90 days respectively was observed in 
treatment T3 (Pomegranate juice 500 ml+300brix+Wine yeast 0.133%), 
whereas the minimum score was observed in treatment T4 (Pomegranate 
juice 500 ml+350brix+Wine yeast 0.133%) with (6.49, 7.05 and 6.98) during 
90 days storage.

CONCLUSION

Based on findings of the present experiment it is concluded that treatment T3 
(Pomegranate juice 500 ml+30 brix+Wine Yeast 0.133%) was found superior 
in respect of the parameters like Total Soluble Solids, Acidity, pH, Specific 
gravity, Alcohol content with respectively color and appearance, taste, aroma 
and overall acceptability also T3 was found best. The increase in Alcohol 
content of pomegranate wine with different levels of sugar concentration 
during storage may possibly due to the variation in performance of the yeast 
to utilize the fermentable sugars affecting the ferment ability, hence the 
varied alcohol product. The pH of the wine depends on composition of the 
number of organic acids and sugars present in the wine.

REFERENCES

1. Sonar RP, Masalkar SD, Garande VK, et al. Influence of inoculum levels 
and pH of the must on the quality of jamun wine. Beverage and Food 
World. 2004;31(1):69-70.

2. Okiemute E. Studies of wine produced from pineapple (Ananas comosus). Int 
J Biotechnol Mol Biol Res. 2012; 3(1):1-7.

3. Isitua CC, Ibeh IN. Novel method of wine production from banana (Musa 
acuminata) and pineapple (Ananas comosus) wastes. Afr J Biotechnol. 2010; 
9(44):7521-7524.

4. Chowdhury PR, Ray RC. Fermentation of Jamun (Syzgium cumini L.) fruits 
to form red wine. ASEAN Food J. 2007; 14(1):15.

Clarification of wine 

After completion of fermentation, the obtained wine was siphoned off 
and filtered thrice through 5 µ, 1 µ and 0.001 µ filters. Clarification is an 
important procedure in wine production as the fermented wine contains 
sediments.

RESULTS AND DISCUSSION

The present investigation entitled “standardization of pomegranate (Punica 
granatum L.) wine with different levels of sugar concentration” was carried 
out under the horticulture post-harvest laboratory in the department 
of Horticulture, SHUATS during 2020-2022. The main objectives of the 
present investigation were to different levels of sugar concentration on 
the production of best quality wine from pomegranate and to find out its 
acceptability during storage.

Total soluble solids (TSS)

In terms of Total Soluble Solids, the lowest score of TSS (13.75, 7.45, 6.29, 
and 3.370brix) at Initial, 30, 60 and 90 days after storage was observed in 
treatment T3 (Pomegranate juice 500 ml+Sugar 300brix+Wine yeast 0.133%), 
followed by treatment T4 (Pomegranate juice 500 ml+Sugar 350brix+Wine 
yeast 0.133%) with (11.64, 6.20, 4.65 and 4.140brix) at Initial, 30, 60 and 90 
days after storage, whereas the maximum score was observed in treatment 
T1 (Pomegranate juice 500 ml+Sugar 200brix+Wine yeast 0.133%) with 
(12.47, 6.39, 5.42 and 4.400brix during 90 days storage. The decrease in 
TSS content of wine indicates the utilization of the sugar present in the must 
during fermentation. Similarity has been seen in jamun wine, pomegranate 
wine and in banana wine [1-3].

Alcohol content

In terms of Alcohol content (%) The highest score of Alcohol content 
(10.58, 11.39 and 11.90 ) at 30, 60 and 90 days after storage was observed in 
treatment T3 (Pomegranate juice 500 ml+Sugar 300brix+Wine yeast 0.133%) 
followed by treatment T1 (Pomegranate juice 500 ml+Sugar 200brix+Wine 
yeast 0.133%) with (8.39, 9.45 and 10,17) at 30, 60 and 90 days after storage, 
whereas the minimum score was observed in treatment T5 (Pomegranate 
juice 500 ml+Sugar 400brix+Wine yeast 0.133%) with (7.10, 7.73 and 6.37) 
during 90 days storage. The increase in Alcohol content of pomegranate 
wine with different levels of sugar concentration during storage may possibly 
due to the variation in performance of the yeast to utilize the fermentable 
sugars affecting the ferment ability, hence the varied alcohol product. The 
above results are similar with the findings of in jamun wine, [4,5] in Mahua 
wine.

Titratable acidity (TA)

In terms of Acidity The lowest score of Acidity (0.32, 0.25, 0.18 and 0.13) 
at initial, 30, 60 and 90 days after storage was observed in treatment T3 
(Pomegranate juice 500 ml+Sugar 300brix+Wine yeast 0.133%), followed by 
treatment T5 (Pomegranate juice 500 ml+Sugar 400brix+Wine yeast 0.133%) 
with (0.47, 0.48, 0.24 and 0.15) at initial, 30, 60 and 90 days after storage, 
whereas the maximum score was observed in treatment T1 (Pomegranate 
juice 500 ml+Sugar 200brix+Wine yeast 0.133%) with (0.54, 0.35, 0.27 
and 0.22) during 90 days storage. The increase in acidity may be due to 
the increased alcohol production from the high initial sugar concentration, 
Attri reported that organic acids such as citric, malic, lactic, tartaric, oxalic 
and succinic acids were produced during fermentation in cocoa beans 
by S. cerevisiae. The increment of titratable acidity during fermentation is 
attributed to the production of different organic acids as observed in kiwi 
wine, Akubor, et al. [6] in banana wine, Pratima, et al. [7] who reported  
that level of inoculums had no effect on the TA of fermenting juice.

pH 

In terms of pH The lowest score of pH (3.67, 3.31, 3.09 and 2.96) at initial, 
30, 60 and 90 days after storage was observed in treatment T3 (Pomegranate 
juice 500 ml+300brix+Wine yeast 0.133%) followed by treatment T1 
(Pomegranate juice 500 ml+Sugar 200brix+Wine yeast 0.133%) with (3.76, 
3.54, 3.28 and 3.06) at initial, 30, 60 and 90 days after storage, whereas 
the maximum score was observed in treatment T5 (Pomegranate juice 500 
ml+Sugar 400brix+Wine yeast 0.133%) with (4.11, 3.94, 3.21 and 3.29) 
during 90 days storage. The decrease in pH with increase in acidity of wine 
observed may be due to dissociation of parental acids and formation of 

https://academicjournals.org/journal/IJBMBR/article-full-text-pdf/DE3E2302173
https://www.ajol.info/index.php/ajb/article/view/126788
https://www.ajol.info/index.php/ajb/article/view/126788


Singh, et al.

AGBIR Vol.38 No.4 July 2022339

9.	 Panda SK, Sahu UC, Behera SK, et al. Fermentation of sapota (Achras sapota 
Linn.) fruits to functional wine. Nutrafoods. 2014; 13(4):179-186.

10.	 Okafor Ugochukwu C, Edeh Jude I, Umeh Sophina O. Table wine 
production from mixed fruits of soursop (annona muricata) and pineapple 
(ananascomosus) using yeast from palm wine. Iosr J Environ Sci Toxicol Food 
Technol (iosr-jestft). 2018; 12(3):52-56.

11.	 Idise OE, Ofiyai O. Studies on wine production from pawpaw (Carica 
papaya). J Brew Distilling. 2011; 2(4):55-61.

12.	 Okafor DC, Ihediohanma NC, Abolude DS, et al. Physico-chemical and 
sensory acceptability of soursop (annonamuricata) wine. Int J Life Sci. 2014; 
3:163-169.

5.	 Preeti Y, Neelima G, Diwedi DH. Effect of location of cultivar, fermentation 
temperature and additives on the physico-chemical and sensory qualities 
on mahua (Madhuca indica JF Gmel.) wine preparation. Nat Prod Radiance. 
2009; 8(4):406-418.

6.	 Akubor PI, Obio SO, Nwadomere KA, et al. Production and quality 
evaluation of banana wine. Plant Foods Hum Nutr. 2003; 58(3):1-6.

7.	 Pratima K, Vijay K, Niranjan D, et al. Development of a process for 
preparation of pure and blended kinnow wine without debittering kinnow 
mandarin juice. Food Saf Inform Publish. 2006; 8:24-29.

8.	 Reddy LV, Reddy OV. Production and characterization of wine from mango fruit 
(Mangifera indica L). World J Microbiol Biotechnol. 2005; 21(8):1345-1350.

https://link.springer.com/article/10.1007/s13749-014-0034-1
https://link.springer.com/article/10.1007/s13749-014-0034-1
https://d1wqtxts1xzle7.cloudfront.net/56816102/I1203015256-with-cover-page-v2.pdf?Expires=1659361270&Signature=R12CUbIvEZL4acIjWbYk7T7qRzt6us1uvJu-JtrUiw7p8u0wZo5yGW5wjA~XoSgJh~Mvo8K6NMyxhINOLCsd~lUmUTnfcBmYo~I4rtXkfXn1xWfqXWLMXOgojk5QvyO0eyFi7l8RO1fx9-7~0B4ZsssibUhHtRqUmEORZMw~Ud6fXVXpeFkcWgm6YLT~P7UKUKpW8nQ5ZxuUq2W1krhRoHgIIalVhIGzEpvYgTGGn8DJGBC2Lm7Xgo-VmZwJraiQf0BxIHPpbZOGInERJWeJQ~fFxpUWWHe3hFMAjuF10-rDfROJ-LonPn~JHroDdskOeHTgdhFZbyTbxm50GtbGIg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/56816102/I1203015256-with-cover-page-v2.pdf?Expires=1659361270&Signature=R12CUbIvEZL4acIjWbYk7T7qRzt6us1uvJu-JtrUiw7p8u0wZo5yGW5wjA~XoSgJh~Mvo8K6NMyxhINOLCsd~lUmUTnfcBmYo~I4rtXkfXn1xWfqXWLMXOgojk5QvyO0eyFi7l8RO1fx9-7~0B4ZsssibUhHtRqUmEORZMw~Ud6fXVXpeFkcWgm6YLT~P7UKUKpW8nQ5ZxuUq2W1krhRoHgIIalVhIGzEpvYgTGGn8DJGBC2Lm7Xgo-VmZwJraiQf0BxIHPpbZOGInERJWeJQ~fFxpUWWHe3hFMAjuF10-rDfROJ-LonPn~JHroDdskOeHTgdhFZbyTbxm50GtbGIg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/56816102/I1203015256-with-cover-page-v2.pdf?Expires=1659361270&Signature=R12CUbIvEZL4acIjWbYk7T7qRzt6us1uvJu-JtrUiw7p8u0wZo5yGW5wjA~XoSgJh~Mvo8K6NMyxhINOLCsd~lUmUTnfcBmYo~I4rtXkfXn1xWfqXWLMXOgojk5QvyO0eyFi7l8RO1fx9-7~0B4ZsssibUhHtRqUmEORZMw~Ud6fXVXpeFkcWgm6YLT~P7UKUKpW8nQ5ZxuUq2W1krhRoHgIIalVhIGzEpvYgTGGn8DJGBC2Lm7Xgo-VmZwJraiQf0BxIHPpbZOGInERJWeJQ~fFxpUWWHe3hFMAjuF10-rDfROJ-LonPn~JHroDdskOeHTgdhFZbyTbxm50GtbGIg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://academicjournals.org/journal/JBD/article-full-text-pdf/46AFE04280
https://academicjournals.org/journal/JBD/article-full-text-pdf/46AFE04280
http://www.crdeepjournal.org/wp-content/uploads/2016/09/Vol-3-4-7-IJLS.pdf
http://www.crdeepjournal.org/wp-content/uploads/2016/09/Vol-3-4-7-IJLS.pdf
https://www.cabdirect.org/cabdirect/abstract/20093325927
https://www.cabdirect.org/cabdirect/abstract/20093325927
https://www.cabdirect.org/cabdirect/abstract/20093325927
https://link.springer.com/article/10.1023/B:QUAL.0000041138.29467.b6
https://link.springer.com/article/10.1023/B:QUAL.0000041138.29467.b6
https://www.researchgate.net/profile/Vijay-Kumar-71/publication/242171789_Development_of_a_Process_for_Preparation_of_Pure_Blended_Kinnow_Wine_without_Debittering_Kinnow_Mandarin_Juice/links/543e9fc10cf2eaec07e6fbb6/Development-of-a-Process-for-Preparation-of-Pure-Blended-Kinnow-Wine-without-Debittering-Kinnow-Mandarin-Juice.pdf
https://www.researchgate.net/profile/Vijay-Kumar-71/publication/242171789_Development_of_a_Process_for_Preparation_of_Pure_Blended_Kinnow_Wine_without_Debittering_Kinnow_Mandarin_Juice/links/543e9fc10cf2eaec07e6fbb6/Development-of-a-Process-for-Preparation-of-Pure-Blended-Kinnow-Wine-without-Debittering-Kinnow-Mandarin-Juice.pdf
https://www.researchgate.net/profile/Vijay-Kumar-71/publication/242171789_Development_of_a_Process_for_Preparation_of_Pure_Blended_Kinnow_Wine_without_Debittering_Kinnow_Mandarin_Juice/links/543e9fc10cf2eaec07e6fbb6/Development-of-a-Process-for-Preparation-of-Pure-Blended-Kinnow-Wine-without-Debittering-Kinnow-Mandarin-Juice.pdf
https://link.springer.com/article/10.1007/s11274-005-4416-9
https://link.springer.com/article/10.1007/s11274-005-4416-9

