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Abstract
Presently 95 percent of the mandarin orange production goes for fresh fruit market. It’s worth noting that mandarin loss is 

roughly 25-30% due to insufficient post-harvest infrastructure, and just 5% of the overall supply is now processed. As a result, the 
only way to fully utilize the abundant supply of mandarin is to make it possible to convert it into juice and other juice-based goods. 
RTS (Ready to Serve) Beverage of various fruits is most attractive and demanded fruit product among the all age groups. As a result, 
research was conducted with the goal of converting readily available huge quantities of mandarin oranges into more valuable prod-
ucts by inventing technology for carbonated RTS beverage manufacture. Standardization of mandarin orange juice based carbonated 
RTS beverage were carried out under 70, 80, 90, 100 and 110 psi (pound per square inch) carbonation level, packed in glass and 
kept at ambient temperature and in cold storage (5 ± 2°C) conditions. Based on the chemical analysis, organoleptic evaluation and 
microbial quality the mandarin orange based carbonated RTS beverage was prepared using 40 mL mandarin orange syrup having 
55oBrix of total soluble solids (TSS) to make 200 mL final volume of RTS by keeping pressure of 90 Psi of CO2 with TSS (from 12.51 
to 13.86oBrix) and acidity (from 0.36 to 0.48%) during 180 days in cold storage was found to be the best among all the treatments. 

Keywords: Nagpur mandarin, CO2 pressure, RTS beverage, storage, sensory, chemical composition, yeast and mold count, cost of 
preparation

Introduction

The Nagpur mandarin (Citrus reticulata Blanco) is a popular 
citrus fruit with a vibrant colour and a pleasant taste and flavour. 
Citrus is grown in 114 different nations. There are 53 countries 
that commercially grow citrus, with a total production of more 
than 115 million tonnes. China leads the pack in terms of output 
with 22.9 million tonnes, followed by Brazil (22.7 million tonnes) 
and the United States (10.4 million tonnes). India is in fourth place 
with 10.48 million tonnes [3]. Citriculture, behind mango and ba-
nana, is India’s third largest fruit sector, according to [22]. It ac-
counts for 10.8% of total fruit production and occupies 9.4% of 
total area under fruits in the country. In India, citrus trees cover 
7.49 million hectares, yielding 63.3 million tonnes of fruit. Citrus 
is planted on 9.87 lakh ha in India, with a total yield of 96.38 lakh 

tonnes and a productivity of 9.76 tonnes [7]. Citrus is produced on 
2.87 lakh ha in Maharashtra, with a total yield of 17.25 lakh tonnes 
and a productivity of 6 tonnes. In terms of area and output, Maha-
rashtra is first, followed by Andhra Pradesh and Punjab. Mentioned 
the same information [6]. Noticed that, Citrus fruits have been 
known to reduce the proliferation of many cancer cells. Gastric can-
cer is one of the most common diseases worldwide, and multiple 
studies have found that the flavonoids in citrus fruit inhibit cancer 
cell development [20].

Citrus fruits, are considered one of the healthy fruits since they 
are high in â-carotene, ascorbic acid, and folic acid [17]. Citrus 
fruits are a good source of ascorbic acid, pectin, carotenes, citric 
acid, and minerals including calcium and phosphorus, according to 
[13]. Citrus fruit juice has a mineral and ascorbic acid composition 
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that is useful. This fruit has a lot of potential for usage in value-
added products. The composition of citrus fruit juice is beneficial 
with respect to its mineral and ascorbic acid contents. There is a 
great potential to use this fruit in value added products such as diet 
drinks [15]. These citrus drinks are undoubtedly the most well-
known and widely accepted fruit beverages.

Mandarins are high in ascorbic acid (13-54 mg per 100 gm), cal-
cium (25-46 mg per 100 gm), and have a water content of about 
80% to 90% [19]. Citrus fruits are prized for their nutritional and 
therapeutic properties [21]. Oranges are high in vitamins C, A, B, 
and phosphorus [5]. These are available in both fresh and pro-
cessed forms. On the basis of nutrition target in case of fruit con-
sumption per day per capita availability is 80 g and needed 137 g. 
Fruit production in India, which is the second largest in the world 
(10%). 

Because orange growers lack cold storage facilities, the oranges 
cannot be held for a longer period of time after harvesting, hence 
the manufacture of post-harvest products increases farmers’ prof-
its [14].

He [19] found that oil extraction from seed is one of the most 
important economic aspects of mandarins. Oil obtained from Man-
darins and other citrus seeds is used as cooking oil, in soap manu-
facture, and in the plastic industry. The high-protein seed waste 
is good for human consumption and as a bovine feed ingredient, 
while the hulls are used in fertilizer blends.

Currently, 95% of the produce is destined for the fresh fruit 
market. It’s worth noting that mandarin loss is roughly 25-30% 
due to insufficient post-harvest infrastructure, and that only 5% of 
overall crop is now processed [3]. The only way to fully utilize the 
abundant supply of mandarin is to make it possible to convert it 
into juice and other juice-based goods. RTS of various fruits is most 
attractive and demanded fruit product among the all age groups. 
So research work will be carried out with an aim to convert eas-
ily available large production of mandarin orange into more valued 
products by developing technology for preparation of carbonated 
RTS Beverage. In the present study, attempts are exclusively made 
to study the storage behavior of carbonated ready to serve bever-
age (RTS) prepared from mandarin orange with following objec-
tives.

•	 To study the storage behavior of carbonated ready to serve 
beverage (RTS) prepared from mandarin orange Nagpur va-
riety.

•	 To study the cost economics of prepared product.

Experimental materials

The present research entitled “studies on preparation of carbonat-
ed ready to serve beverage from Nagpur Mandarin” was carried out in 
the Post-Harvest Technology Centre, Department of Horticulture, 
Mahatma Phule Krishi Vidyapeeth, Rahuri during the year 2015 - 
2016.

Nagpur mandarin fruits

For the creation of carbonated ready to serve (RTS) beverage, 
fully ripened, mature, fresh, and sound fruits were acquired from 
an orange orchard in Ahmednagar, as well as components such as 
citric acid and sodium benzoate from the local market. Fruit was 
washed with tap water, peeled, and utilised in the following pro-
cess as experimental materials:

RTS preparation

RTS were made from syrup; 40 mL of syrup was put to 200 mL 
transparent glass bottles, which were then filled with carbonated 
chilled water and sealed simultaneously using a carbonation ma-
chine and a sealer (Figure 1). All of the samples were sterilised 
before being stored in various settings. As a result, the study used 
a total of ten therapy combinations (Table 1). The RTS samples 
were air cooled under a fan, and the carbonated RTS beverage was 
stored in cold storage (5 + 2°C) and room temperature for physio-
chemical analysis, sensory evaluation, and microbial count at 0, 30, 
60, 90, 120, 150, and 180 days for physiochemical analysis, sensory 
evaluation, and microbial count.
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Figure 1: Preparation of carbonated RTS (Ready to Serve) 
beverage. 



Observations were recorded

Physical parameters of fresh mandarin fruit

The physical parameters such as Fruit weight (g), Peel weight 
(g), Seed weight (g), Juice weight (g), Pomace weight (g), peel thick-
ness (cm), fruit length (cm), fruit breadth (cm) and Segment (pcs= 
pieces) were recorded.

Chemical analysis

The chemical parameters such as TSS, Titratable acidity, pH, 
Ascorbic acid (vitamin C), Total sugars, and Reducing sugars was 
determined by the standard method as suggested by [1,26].

Sensory evaluation 

For assessing sensory quality attributes, organoleptic evalua-
tion was carried by panel of 8-10 judges by using 9-point hedonic 
scale as given by [2,26].

Microbial quality

The microbiological analysis (yeast and mould) In order to 
make Nagpur mandarin carbonated RTS beverage, 1mL of each 
sample was taken and mixed with 9 mL of sterilised distilled water. 
All samples were serially diluted (10-6). 1 mL of each from the ap-
propriate dilution was plated in the necessary medium (PDA) and 
incubated. The average count of colonies present on Petri plates 
was multiplied by the dilution factor and expressed as CFU (colony 
forming unit)/mL of sample in each count following incubation [4].

Statistical analysis

With three replications, the experiments were planned and car-
ried out using Factorial Completely Randomized Design (FCRD). 
According to [24] the data obtained in this study from chemical 
composition and sensory characteristics were examined for statis-
tical significance.

Results and Discussion

The carbonated RTS beverage of Nagpur mandarin was pre-
pared by adding 40 mL of syrup with TSS (55 0Brix) and 5 levels 
of CO2 pressure (70, 80, 90, 100, and 110 Psi) to 200 mL glass bot-
tles filled with chilled water and stored for up to 6 months (180 
days) to study the effect of the various treatments on its quality 
characteristics and overall acceptability. This chapter presents and 
discusses the findings of an experiment to standardize a carbon-
ated RTS beverage made from Nagpur mandarins, as well as quality 
evaluation factors.

Physico-chemical composition of fresh Nagpur Mandarin fruit

The results for physico-chemical composition of fresh mandarin 
orange fruit Cv. Nagpur mandarin are presented in table 1. The data 
revealed that the fresh Nagpur mandarin had 128.8 g fruit weight, 
19.59 g peel weight (15.21%), 3.10 g seed weight (2.41%), 68.39 g 
juice weight (53.09%), 37.72 g pomace weight (29.29%), 0.24 cm 
peel thickness, 5.6 cm fruit length, 6.21 cm fruit breath, 11 pieces 
of segments, 10.72 0Brix total soluble solids, 0.621 per cent acidity, 
3.89 pH, 43.46 mg/100 mL ascorbic acid, 9.68 per cent total sug-
ars and 3.89 per cent reducing sugars, respectively. Similar results 
were also recorded by [19,28] in Nagpur mandarin.

Initial chemical composition of Nagpur mandarin carbonated 
ready to serve beverage

The results for initial chemical composition of carbonated ready 
to serve beverage are presented in Table 3. The data revealed that 
the carbonated ready to serve beverage Nagpur mandarin had 
T.S.S. (12.51 0B), Acidity (0.36%), pH (4.23), Ascorbic Acid (3.86 
mg/100 mL), Total Sugars (10.81%) and Reducing Sugars (4.83%).

Chemical composition of Nagpur mandarin carbonated ready 
to serve beverage during storage

The data for changes in chemical composition of carbonated 
ready to serve beverage from Nagpur mandarin subjected to differ-
ent carbonation levels and storage period are given and discussed 
below.
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Tre. 
NO

Treatment Combinations
Storage condition Carbonation pressure

TI S1C1 Room Storage 70 psi
T2 S1C2 Room Storage 80 psi
T3 S1C3 Room Storage 90 psi
T4 S1C4 Room Storage 100 psi
T5 S1C5 Room Storage 110 psi
T6 S2C1 Cold Storage 70 psi
T7 S2C2 Cold Storage 80 psi
T8 S2C3 Cold Storage 90 psi
T9 S2C4 Cold Storage 100 psi

T10 S2C5 Cold Storage 110 psi

Table 1: Treatments details.

S= Storage Condition; C= Carbonation Pressure; Psi= Pound Per 
Square Inch.



S. no Parameters Contents
1 Fruit wt. (g) 128.8 (100%)
2 Peel wt. (g) 19.59 (15.21%)
3 Seed wt. (g) 3.10 (2.41%)
4 Juice wt. (g) 68.39 (53.09%)
5 Pomace wt. (g) 37.72 (29.29%)
6 peel thickness (cm) 0.24
7 fruit length (cm) 5.60
8 fruit breadth (cm) 6.21
9 Segment (pcs) 11.00
10 T.S.S. (0B) 10.72
11 Acidity (%) 0.621
12 pH 3.89
13 Ascorbic Acid (mg/100 

mL)
43.46

14 Total Sugars (%) 9.68
15 Reducing Sugars (%) 3.89

Table 2: Physico-chemical characteristics of Nagpur mandarin 
fruit (average of 30 fruit).

S.no Parameters Contents
1 T.S.S. (0B or Brix) 12.51
2 Acidity (%) 0.36
3 p H 4.23
4 Ascorbic Acid (mg/100 mL) 3.86
5 Total Sugars (%) 10.81
6 Reducing Sugars (%) 4.83

Table 3: Initial chemical parameters of Nagpur mandarin carbon-
ated RTS beverage (average of 30 sample).

RTS= Ready to Serve.

Total soluble solids (T.S.S.) (˚B or Brix) 

From the data given in table 4, it was observed that TSS content 
increased during storage period, which might be due to reduction 
of moisture content, conversion of insoluble carbohydrates into 
soluble sugars and increasing total sugar content of carbonated 
RTS Beverage during storage.TSS content of carbonated ready to 
serve beverage was statistically Non-significant. The TSS of carbon-
ated ready to serve beverage ranged from 12.54 to 12.89 ˚B in dif-
ferent treatments. The highest TSS observed in T1 (12.89 ˚B) while 
lowest TSS in T10 (12.54 ˚B).

The results are in agreement with the research work carried out 
by [25] in carbonated RTS of Jamun and [18] in carbonated RTS of 
sweet orange.

Acidity (%)

The results presented in table 4 showed that there was non-sig-
nificant difference in acidity of carbonated ready to serve beverage 
during the 180 days of storage. The acidity of carbonated ready to 
serve beverage increased during 6 months of storage period. Dur-
ing storage, increase in acidity of carbonated ready to serve bever-
age from mandarin orange was observed which might be due to 
decrease in pH. The highest value of acidity was observed in treat-
ment T1 as 0.413 per cent and the lowest value was observed in 
treatment T10 as 0.366 per cent. Similar results are reported by 
[10] in RTS of Sweet orange.

pH

The data for changes in pH of carbonated RTS beverage from 
Nagpur mandarin is showed in table 4. The pH content of carbon-
ated RTS beverage from Nagpur mandarin was decreased during 
the advancement of storage period. All the treatments were found 
to be non-significant in the pH content of carbonated RTS beverage 
from Nagpur mandarin during 180 days of storage. The decrease in 
value of pH occurred due to degradation of pectin substances. The 
highest value of pH was observed in treatment T10 (4.23) and the 
lowest value of pH was observed in treatment T1 (4.09). Similar re-
sults were also recorded by [11] in RTS of Kinnow aonla blend RTS.

Ascorbic acid (mg per 100 mL)

The result showed that there was statistically non- significant 
difference in ascorbic acid of carbonated RTS beverage from Nag-
pur mandarin during storage of 180 days as it showed in table 4. 
The ascorbic acid content of carbonated RTS beverage from Nag-
pur mandarin during 180 days storage was decreased. The de-
crease of ascorbic acid content with duration of storage might be 
due to oxidation of ascorbic acid. The highest value of ascorbic acid 
was observed in treatment T10 as 3.752 mg/100 mL and the low-
est value of ascorbic acid was observed in treatment T1 as 3.627 
mg/100 mL. 

Similar results were also reported by [13] in mandarin bever-
age and [12] for mango RTS.

Total sugars (%)

The data on changes in total sugars content of carbonated RTS 
beverage from Nagpur mandarin during storage is presented in 
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table 4. The results showed that, there was non-significant effect 
of total sugars of carbonated RTS beverage from Nagpur manda-
rin during advancement of storage period. The total sugars dur-
ing storage period were increased might be due to loss of mois-
ture in carbonated RTS beverage from Nagpur mandarin or due 
to conversion of starch and carbohydrates into sugars. Statistical 
non-significant increase in total sugars content were observed in 
all treatments with the increase in storage period of 180 days. The 
maximum value of total sugars content of carbonated RTS beverage 
from Nagpur mandarin was observed in treatment T1 (12.57%) 
and the lowest value of total sugars content of carbonated RTS 
beverage from Nagpur mandarin was observed in treatment T10 
(10.92%). Similar results were also reported by [16] in carbonated 
RTS of guava.

Reducing sugars (%)

The observation regarding the changes in reducing sugars con-
tent of carbonated RTS beverage from Nagpur mandarin are pre-
sented in table 4. The data revealed that, there was increase in re-
ducing sugars content during 180 days’ storage. During storage, the 
reducing sugars were increased which might be due to hydrolysis 
of non-reducing sugars to reducing sugars. The maximum value of 

reducing sugars content of carbonated RTS beverage from Nagpur 
mandarin was observed in treatment T1 as 5.80 per cent and mini-
mum value of reducing sugar content was observed in treatment 
T10 as 4.89 per cent.

The reducing sugars content of kinnow mandarin RTS beverage 
increased when stored for 24 weeks at room temperature [27]. 

Sensory evaluation of Nagpur mandarin carbonated ready to 
serve beverage 

Colour 

Colour is the main quality parameter for RTS beverages. The 
data on changes in colour of carbonated RTS beverage from Nagpur 
mandarin during storage is presented in table 5. All treatments had 
statistically non-significant effect on colour. The data indicates that 
the scores for colour and appearance decreased continuously dur-
ing 180 days of storage. The highest scores for colour of carbonated 
RTS beverage from Nagpur mandarin was observed for treatment 
T10 (6.89) followed by T9 (6.76) while the lowest scores were ob-
served for treatment T1 (5.68) during 180days storage. Similar re-
sults were also reported by [9] in Citrus juice. 

Particulars
Storage 
period Treatments
(days)

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 SE. m 
(±)

CD @ 
5% GM CV 

(%)
Color

0 5.68 5.71 5.72 5.98 6.20 6.24 6.44 6.57 6.76 6.89 0.047 NS 6.22 1.30
30 5.60 5.63 5.64 5.90 6.12 6.16 6.36 6.49 6.68 6.81 0.051 NS 6.14 1.45
60 5.52 5.55 5.56 5.82 6.04 6.08 6.28 6.41 6.60 6.73 0.055 NS 6.06 1.58
90 5.48 5.51 5.52 5.78 6.00 6.04 6.24 6.37 6.56 6.69 0.069 NS 6.02 1.99

120 5.40 5.43 5.44 5.70 5.92 5.96 6.16 6.29 6.48 6.61 0.092 NS 5.94 2.69
150 5.37 5.40 5.41 5.67 5.89 5.93 6.13 6.26 6.45 6.58 0.121 NS 5.91 3.55
180 5.30 5.33 5.34 5.60 5.82 5.86 6.06 6.19 6.38 6.51 0.162 NS 5.84 4.80

Flavor
0 5.93 6.56 7.53 6.69 5.78 6.21 7.66 7.98 7.85 5.80 0.047 0.139 6.80 1.19

30 5.84 6.47 7.44 6.60 5.69 6.12 7.57 7.89 7.76 5.71 0.051 0.153 6.71 1.33
60 5.76 6.39 7.36 6.52 5.61 6.04 7.49 7.81 7.68 5.63 0.055 0.165 6.63 1.45
90 5.65 6.28 7.25 6.41 5.50 5.93 7.38 7.70 7.57 5.52 0.069 0.206 6.52 1.84

120 5.61 6.24 7.21 6.37 5.46 5.89 7.34 7.66 7.53 5.48 0.092 0.274 6.48 2.47
150 5.51 6.14 7.11 6.27 5.36 5.79 7.24 7.56 7.43 5.38 0.121 0.360 6.38 3.29
180 5.37 6.00 6.97 6.13 5.22 5.65 7.10 7.42 7.29 5.24 0.162 0.480 6.24 4.49
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Taste
0 5.87 6.50 7.47 6.63 5.72 6.15 7.60 7.92 7.79 5.74 0.047 0.139 6.74 1.20

30 5.80 6.43 7.40 6.56 5.65 6.08 7.53 7.85 7.72 5.67 0.051 0.153 6.67 1.33
60 5.71 6.34 7.31 6.47 5.56 5.99 7.44 7.76 7.63 5.58 0.055 0.165 6.58 1.46
90 5.61 6.24 7.21 6.37 5.46 5.89 7.34 7.66 7.53 5.48 0.069 0.206 6.48 1.85

120 5.57 6.20 7.17 6.33 5.42 5.85 7.30 7.62 7.49 5.44 0.092 0.274 6.44 2.48
150 5.38 6.01 6.98 6.14 5.23 5.66 7.11 7.43 7.30 5.25 0.121 0.360 6.25 3.36
180 5.21 5.84 6.81 5.97 5.06 5.49 6.94 7.26 7.13 5.08 0.162 0.480 6.08 4.61

Overall Acceptability
0 5.83 6.26 6.91 6.43 5.90 6.20 7.23 7.49 7.47 6.14 0.047 0.139 6.59 1.23

30 5.75 6.18 6.83 6.35 5.82 6.12 7.15 7.41 7.39 6.06 0.051 0.153 6.51 1.37
60 5.66 6.09 6.74 6.27 5.74 6.04 7.07 7.33 7.30 5.98 0.055 0.165 6.42 1.49
90 5.58 6.01 6.66 6.19 5.65 5.95 6.99 7.24 7.22 5.90 0.069 0.206 6.34 1.89

120 5.53 5.96 6.61 6.13 5.60 5.90 6.93 7.19 7.17 5.84 0.092 0.274 6.29 2.55
150 5.42 5.85 6.50 6.03 5.49 5.79 6.83 7.08 7.06 5.74 0.121 0.360 6.18 3.40
180 5.29 5.72 6.37 5.90 5.37 5.67 6.70 6.96 6.93 5.61 0.144 0.429 6.05 4.13

Table 5: Sensory parameters of Nagpur mandarin carbonated RTS (six months storage).

Flavour

The results regarding the flavour score of carbonated RTS bev-
erage from Nagpur mandarin is presented in table 5. All the treat-
ments had statistically significant effect on flavour score. The score 
of flavor in all treatments of carbonated RTS beverage from Nagpur 
mandarin was decreased with increase of storage period. From sta-
tistical point of view, treatment T8 (7.98) was found to be best over 
the all other treatments having highest score of flavor followed by 
the treatment T9 (7.85), T7 (7.66) and T3 (7.47). The lowest flavor 
score was found in treatment T5 (5.78). Similar results were also 
reported by [23] in mandarin juice. 

Taste

The data regarding taste score of carbonated RTS beverage from 
Nagpur mandarin during storage is presented in table 5. All the 
treatments had statistically significant effect on taste scores. From 
table it is observed that, the scores of tamarind RTS decreases 
gradually for 180-day storage period. From statistical point of view, 
treatment T8 (7.92) was found to be best over the other treatments 
having highest score of taste followed by treatment T9 (7.79) and 
the lowest taste score was found in treatment T5 (5.72). Similar 
results were also reported by [8] in Kinnow mandarin juice. 

Overall acceptability

The data on changes in overall acceptability as influenced by 
storage period of 180 days are presented in table 5. The scores 
for overall acceptability of carbonated RTS beverage from Nagpur 
mandarin decreased gradually during 180-day storage period. Sta-
tistically, treatment T8 (7.49) was found to be the best over the oth-
er treatments having highest score of overall acceptability followed 
by treatment T9 (7.47), T7 (7.23), T3 (6.91) and the lowest score 
was observed for treatment T1 (5.83). Similar results were also re-
ported by [17] in Kinnow RTS and [13] in mandarin beverage.

 Microbial quality (yeast and mould) of Nagpur mandarin car-
bonated ready to serve beverage

table 6 shows that no microbiological (yeast and mould) growth 
occurred in the carbonated RTS beverages of Nagpur mandarin af-
ter 60 days of storage in both room and cold storage conditions, 
which were made under relatively sanitary conditions. The in-
crease in microbial load after 60 days of storage, from 90 to 180 
days, was insignificant and safe to eat. This demonstrates that the 
acidic environment and CO2 gas in Nagpur mandarin orange car-
bonated RTS kept the beverage safe and inhibited microbiological 
growth. The microbiological safety of RTS beverages is also well 
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established to be dependent on the formulation, raw materials, pH 
control, and manufacturing conditions. Contamination of raw ma-
terials and equipment, additional processing conditions, improper 
handling, and the prevalence of unhygienic conditions all contribute 
significantly to the entry of pathogens into fruit beverages; however, 
since all of these safety precautions were taken into account in the 
current study, there was no microbial growth in the carbonated RTS 
beverages of Nagpur mandarin up to 60 days of storage, and from 90 
up to 180 days of storage was negligible.

Tre. 
combination

0 days

Storage period/count period
30 

days
60 

days
90 

days
120 
days

150 
days

180 
days

TI S1C1 ND ND ND 1.34 1.42 1.48 1.52
T2 S1C2 ND ND ND 1.3 1.38 1.44 1.48
T3 S1C3 ND ND ND ND ND 1.42 1.46
T4 S1C4 ND ND ND ND 1.31 1.37 1.41
T5 S1C5 ND ND ND 1.23 1.27 1.33 1.37
T6 S2C1 ND ND ND 1.19 1.25 1.31 1.35
T7 S2C2 ND ND ND 1.17 1.21 1.27 1.31
T8 S2C3 ND ND ND ND ND 1.23 1.27
T9 S2C4 ND ND ND 1.04 1.12 1.18 1.22

T10 S2C5 ND ND ND 1.03 1.11 1.17 1.21

Table 6: Changes in Microbial count (Yeast and Mold) of Nagpur 
mandarin carbonated RTS beverage during storage. count ( No. x 

106 cfu/mL).

ND= Not Detected.

Cfu= Colony Forming Units.

Shelf life analysis

The shelf life of reconstituted Nagpur mandarin carbonated based 
RTS beverage stored in cold and room storage was evaluated over a 
period of 180 days according to chemical composition, sensory evo-
lution scores and fungi count data discussed above. 

Cost of preparation of carbonated ready to serve beverage from 
Nagpur Mandarin 

It could be observed from the table 7 that the cost of preparation 
of 200 mL of carbonated ready to serve (RTS) beverage from Nagpur 
Mandarin fruits was found to be 4.08 Indian rupees (Rs.). 

Sr. 
No.

Particulars Quantity Rate 
(Rs.)

Cost 
(Rs.)

I. Fixed cost
1. Interest @12 % on fixed 

assets of carbonation Unit 
is Rs 98000/- (Rs 11760 
for 365 days i.e. Rs 32.22 
per day). Working time 8 

hours

1.65

2. Depreciation @10 % on 
fixed assets of carbonation 

Unit is Rs 98000/- (Rs 
9800 for 365 days i.e. Rs 
26.84 per day). Working 

time 8 hours

1.40

Total 3.05
II. Variable cost

1. Nagpur mandarin syrup 1.00 liter 55.02 55.02
2. Water charges 4.00 liter 1.00/ 

liter
4.00

3. Preservative 5.6 g 1000/ 
kg

5.60

4. CO2 gas - - 4.00
5. Crown cork 25 0.60 15.00

Total 83.62
6. Overhead charges (@ 

10%) including Labor, 
Electricity charges, Pas-
teurization cost ( Gas)

8.362

Total 91.98
Grand Total 95.03
200 mL RTS cost without bottle 3.80
200 mL RTS cost with bottle @ 7/bottle 10.80
200 mL RTS cost with bottle @ 7/bottle (Reused for 
25 times)

4.08

Table 7: Cost of preparation of Nagpur mandarin carbonated RTS 
beverage.

Rs. = Indian Rupees.

Summary and Conclusion

The storage behavior of carbonated RTS beverages prepared from 
mandarin orange syrup using different carbonation levels packed in 
glass bottles stored at ambient and cold storage was studied. The 
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data regarding chemical composition revealed that, there was in-
crease in in TSS, acidity, total sugars, reducing sugars while pH and 
ascorbic acid decreased in all treatment combination of carbonated 
RTS beverage during 180 days of storage. During sensory evalua-
tion decrease was observed in colour, flavour, taste, overall accept-
ability of carbonated RTS beverage during 180 days of storage. The 
microbial quality viz. yeast and mould count of carbonated RTS 
beverage were found to be increased during 180 days of storage. 
The microbial growth was observed within acceptable level in all 
treatment combinations of carbonated RTS beverage. The treat-
ment T8 (S2C3) was found to be superior in respect of chemical 
composition, sensory evolution and microbial quality followed by 
T9 (S2C4). The cost of preparation of 200 mL of carbonated RTS 
beverage from Nagpur mandarin orange fruits was found to be Rs. 
4.08 for best treatment combination of S2C3 i.e. cold storage + 90 
psi CO2 pressure. The Nagpur mandarin carbonated RTS beverage 
could be prepared by using 40 mL of syrup having 550B TSS to 
make 200 mL final volume in glass bottle by using 90 psi carbon-
ated child water and stored for 180 days at cold storage (5 ± 2°C).

74

Studies on Preparation of Carbonated Ready to Serve Beverage of Nagpur Mandarin (Citrus reticulata Blanco)

Citation: Zaki Ahmad Faizi. “Studies on Preparation of Carbonated Ready to Serve Beverage of Nagpur Mandarin (Citrus reticulata Blanco)". Acta  
Scientific Nutritional Health 6.1 (2022): 67-75.

Bibliography

1. AOAC. “Official methods of analysis 15th edition”. Association of 
Analytical Chemists. Washington. D.C (2004).

2. Amerine MA., et al. “Principles of sensory evaluation of food”. 
Academic press, New York (1979): 349-397.

3. Anonymous. “Indian Horticulture Database 2014”. National 
Horticulture Board, Ministry of Agriculture, Government of 
India, Gurgaon, INDIA (2014): 2-3.

4. Adedeji TO and Oluwalana IB. “Physico-chemical, Sensory 
and Microbial Analysis of Wine Produced from Watermelon 
(Citrullus Lanatus) and Pawpaw (Carica papaya) Blend”. Food 
Science and Quality Management 19 (2013): 2224-6088.

5. Bante Ropan Pallewar Sarju and Shrey Ravi. “Economics of 
orange production in Nagpur district of Maharshtra”. Interna-
tional Research Journal of Agriculture Economics and Statistics 
6.1 (2015): 136-139.

6. Bhargavaramireddy CH and Balakrishnan N. “Effect of Soil 
CaCO3 Correlation Study on Soil Attributes, Yield and Quali-
tyParameters of Nagpur Mandarin”. Trends in Biosciences 7.21 
(2014): 3364-3368.

7. Bhargavarami CH., et al. “Influence of soil calcium carbonate 
on yield and quality of Nagpur mandarin”. African Journal of 
Agricultural Research 8.42 (2013): 5193-5196.

8. Bhardwaj RL and S Mukherjee. “Effects of fruit juice blending 
ratios on kinnow juice preservation at ambient storage condi-
tion”. African Journal of Food Science 5.5 (2011): 281- 286.

9. Beltran F., et al. “Color and vitamin c content in mandarin 
orange juice as affected by packaging material and storage 
temperature”. Journal of Food Processing and Preservation 33 
(2009): 27-40.

10. Byanna CN and IN Doreyappa Gowda. “Study on standardiza-
tion of RTS beverage production from sweet orange and stor-
age”. Crop Research 44.1-2 (2012): 102-108.

11. Balaji V Prasad VM. “Studies on Value Added Kinnow - Aonla 
Blended Ready to Serve Beverage”. Journal Food Process Tech-
nology 5.1 (2014): 1-4.

12. Chalke PR and Supe VS. “Effect of packaging and storage on 
RTS beverage of unripe mango (mangifera indica.) fruits”. Bio-
infolet 9.3 (2012): 267-271.

13. Chatha ZA., et al. “Studies on preparation of ready to serve 
mandarin (Citrus reticulata) diet drink”. Pakistan Journal of 
Agriculture Science 45.4 (2008): 470-476. 

14. Deepak KM and A Konwar. “Production and marketing of 
orange in Assam”. Journal of Agriculture and Life Science 1.1 
(2014): 85-88.

15. Fladae OS., et al. “The level of organic acids in some Nigerian 
fruit and their effect on mineral availability in composite diet”. 
Pakistan Journal of Nutrition 2.2 (2003): 82-83.

16. Ghume SB. “Preparation of RTS beverage from guava fruit 
juice”. A M. Sc. (Agri.) Thesis (unpublished) submitted to 
M.P.K.V., Rahuri, (M.S.) India (2003).

17. Himani Kansal. “Studies on processing of kinnow juice extract-
ed via modified method of bitterness kinnow juice extraction”. 
MSc Biotechnology thesis, Patiala university, Punjab, India 
(2003).

18. Kadam AR., et al. “Development of carbonated sweet orange 
RTS beverage”. Indian Journal 11.1B (2014): 210-211.

19. Kumar Rajendra. “Post-harvest profile of mandarin”. Govern-
ment of India, department of agriculture and corporation, di-
rectorate of marketing and inspection, Nagpur branch (2009): 
1-74.

20. Kim Mi-Ja., et al. “Citrus Reticulata Blanco Induces Apoptosis 
in Human Gastric Cancer Cells SNU-668”. Nutrition and Cancer 
51.1 (2005): 78-82.

https://www.scirp.org/(S(czeh2tfqyw2orz553k1w0r45))/reference/ReferencesPapers.aspx?ReferenceID=1929875
https://www.scirp.org/(S(czeh2tfqyw2orz553k1w0r45))/reference/ReferencesPapers.aspx?ReferenceID=1929875
https://www.sciencedirect.com/book/9781483200187/principles-of-sensory-evaluation-of-food
https://www.sciencedirect.com/book/9781483200187/principles-of-sensory-evaluation-of-food
https://fdocuments.in/document/indian-horticulture-database-2014.html
https://fdocuments.in/document/indian-horticulture-database-2014.html
https://fdocuments.in/document/indian-horticulture-database-2014.html
https://www.iiste.org/Journals/index.php/FSQM/article/viewFile/7493/7732
https://www.iiste.org/Journals/index.php/FSQM/article/viewFile/7493/7732
https://www.iiste.org/Journals/index.php/FSQM/article/viewFile/7493/7732
https://www.iiste.org/Journals/index.php/FSQM/article/viewFile/7493/7732
https://www.researchgate.net/publication/282529046_Economics_of_orange_production_in_Nagpur_district_of_Maharshtra
https://www.researchgate.net/publication/282529046_Economics_of_orange_production_in_Nagpur_district_of_Maharshtra
https://www.researchgate.net/publication/282529046_Economics_of_orange_production_in_Nagpur_district_of_Maharshtra
https://www.researchgate.net/publication/282529046_Economics_of_orange_production_in_Nagpur_district_of_Maharshtra
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1031.2340&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1031.2340&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1031.2340&rep=rep1&type=pdf
https://academicjournals.org/article/article1379591129_Bhardwaj%20and%20Mukherjee.pdf
https://academicjournals.org/article/article1379591129_Bhardwaj%20and%20Mukherjee.pdf
https://academicjournals.org/article/article1379591129_Bhardwaj%20and%20Mukherjee.pdf
https://agris.fao.org/agris-search/search.do?recordID=US201301668410
https://agris.fao.org/agris-search/search.do?recordID=US201301668410
https://agris.fao.org/agris-search/search.do?recordID=US201301668410
https://agris.fao.org/agris-search/search.do?recordID=US201301668410
https://www.scitechnol.com/abstract/studies-on-standardization-of-rts-beverage-production-from-sweet-orange-citrus-sinensis-var-sathgudi-and-storage-3127.html
https://www.scitechnol.com/abstract/studies-on-standardization-of-rts-beverage-production-from-sweet-orange-citrus-sinensis-var-sathgudi-and-storage-3127.html
https://www.scitechnol.com/abstract/studies-on-standardization-of-rts-beverage-production-from-sweet-orange-citrus-sinensis-var-sathgudi-and-storage-3127.html
https://www.longdom.org/open-access/studies-on-value-added-kinnow-aonla-blended-ready-to-serve-beverage-2157-7110.1000288.pdf
https://www.longdom.org/open-access/studies-on-value-added-kinnow-aonla-blended-ready-to-serve-beverage-2157-7110.1000288.pdf
https://www.longdom.org/open-access/studies-on-value-added-kinnow-aonla-blended-ready-to-serve-beverage-2157-7110.1000288.pdf
https://www.indianjournals.com/ijor.aspx?target=ijor:bil&volume=9&issue=3&article=007
https://www.indianjournals.com/ijor.aspx?target=ijor:bil&volume=9&issue=3&article=007
https://www.indianjournals.com/ijor.aspx?target=ijor:bil&volume=9&issue=3&article=007
https://www.researchgate.net/publication/216695278_Studies_on_preparation_of_ready_to_serve_mandarin_Citrus_reticulata_diet_drink
https://www.researchgate.net/publication/216695278_Studies_on_preparation_of_ready_to_serve_mandarin_Citrus_reticulata_diet_drink
https://www.researchgate.net/publication/216695278_Studies_on_preparation_of_ready_to_serve_mandarin_Citrus_reticulata_diet_drink
https://jalsnet.com/journals/Vol_1_No_1_June_2014/9.pdf
https://jalsnet.com/journals/Vol_1_No_1_June_2014/9.pdf
https://jalsnet.com/journals/Vol_1_No_1_June_2014/9.pdf
https://www.researchgate.net/publication/26563292_The_Level_of_Organic_Acids_in_Some_Nigerian_Fruits_and_their_Effect_on_Mineral_Availability_in_Composite_Diets
https://www.researchgate.net/publication/26563292_The_Level_of_Organic_Acids_in_Some_Nigerian_Fruits_and_their_Effect_on_Mineral_Availability_in_Composite_Diets
https://www.researchgate.net/publication/26563292_The_Level_of_Organic_Acids_in_Some_Nigerian_Fruits_and_their_Effect_on_Mineral_Availability_in_Composite_Diets
https://www.semanticscholar.org/paper/STUDIES-ON-PROCESSING-OF-KINNOW-JUICE-EXTRACTED-VIA-Kansal-Khandelwal/f7d608cb67a355c778356554fef406e531f23bee
https://www.semanticscholar.org/paper/STUDIES-ON-PROCESSING-OF-KINNOW-JUICE-EXTRACTED-VIA-Kansal-Khandelwal/f7d608cb67a355c778356554fef406e531f23bee
https://www.semanticscholar.org/paper/STUDIES-ON-PROCESSING-OF-KINNOW-JUICE-EXTRACTED-VIA-Kansal-Khandelwal/f7d608cb67a355c778356554fef406e531f23bee
https://www.semanticscholar.org/paper/STUDIES-ON-PROCESSING-OF-KINNOW-JUICE-EXTRACTED-VIA-Kansal-Khandelwal/f7d608cb67a355c778356554fef406e531f23bee
https://agmarknet.gov.in/Others/preface-mandarin.pdf
https://agmarknet.gov.in/Others/preface-mandarin.pdf
https://agmarknet.gov.in/Others/preface-mandarin.pdf
https://agmarknet.gov.in/Others/preface-mandarin.pdf
https://pubmed.ncbi.nlm.nih.gov/15749633/
https://pubmed.ncbi.nlm.nih.gov/15749633/
https://pubmed.ncbi.nlm.nih.gov/15749633/


75

Studies on Preparation of Carbonated Ready to Serve Beverage of Nagpur Mandarin (Citrus reticulata Blanco)

Citation: Zaki Ahmad Faizi. “Studies on Preparation of Carbonated Ready to Serve Beverage of Nagpur Mandarin (Citrus reticulata Blanco)". Acta  
Scientific Nutritional Health 6.1 (2022): 67-75.

21. Patil NB., et al. “Effect of plant growth regulators and fungi-
cides on chemical composition on Nagpur Mandarin”. Interna-
tional Journal of Plant Science 6.1 (2011): 144-148.

22. Pareek S., et al. “Effect of juice extraction methods and pro-
cessing temperature-time on juice quality of nagpur manda-
rin during storage”. Journal of Food Science Technology 48.2 
(2011): 197-203. 

23. Perez AG., et al. “Changes in vitamin C and flavour components 
of mandarin juice due to curing of fruits”. Food Chemistry 91 
(2005): 19-24.

24. Panse VG and PV Sukhatme. “Stastical methods of agricultural 
workers”. ICAR, New Delhi (1985) 143-147. 

25. Pandurnikar SR. “Production of carbonated RTS beverage 
from jamun juice”. A M.Sc. (Agri.) Thesis (unpublished) sub-
mitted to M.P.K.V., Rahuri (M.S.) (2004).

26. Ranganna S. “Handbook of analysis and quality control for 
fruits and vegetable products. 2nd Edition”. Tata McGraw Hill. 
Publ. Co., Ltd., New Delhi, India (2005).

27. Ranote PS., et al. “Evaluation of thermal process of shelf life of 
kinnow juice”. Journal of Food Technology 30.2 (1993): 88-91.

28. Verma S., et al. “Physico chemical, yield and yield attribut-
ing characteristics of Nagpur mandarin orchard surveyed in 
Jhalawar District of Rajasthan”. Asian Journal of Horticulture 2 
(2012): 237- 441.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

https://www.researchgate.net/publication/264018214_Effect_of_plant_growth_regulators_on_physiological_fruit_drop_in_Nagpur_mandarin
https://www.researchgate.net/publication/264018214_Effect_of_plant_growth_regulators_on_physiological_fruit_drop_in_Nagpur_mandarin
https://www.researchgate.net/publication/264018214_Effect_of_plant_growth_regulators_on_physiological_fruit_drop_in_Nagpur_mandarin
https://www.researchgate.net/publication/236189331_Effect_of_juice_extraction_method_and_processing_temperature-time_on_juice_quality_of_Nagpur_mandarin_Citrus_reticulate_Blanco_during_storage
https://www.researchgate.net/publication/236189331_Effect_of_juice_extraction_method_and_processing_temperature-time_on_juice_quality_of_Nagpur_mandarin_Citrus_reticulate_Blanco_during_storage
https://www.researchgate.net/publication/236189331_Effect_of_juice_extraction_method_and_processing_temperature-time_on_juice_quality_of_Nagpur_mandarin_Citrus_reticulate_Blanco_during_storage
https://www.researchgate.net/publication/236189331_Effect_of_juice_extraction_method_and_processing_temperature-time_on_juice_quality_of_Nagpur_mandarin_Citrus_reticulate_Blanco_during_storage
https://www.sciencedirect.com/science/article/abs/pii/S0308814604004388
https://www.sciencedirect.com/science/article/abs/pii/S0308814604004388
https://www.sciencedirect.com/science/article/abs/pii/S0308814604004388
https://www.worldcat.org/title/statistical-methods-for-agricultural-workers/oclc/727912808?referer=di&ht=edition
https://www.worldcat.org/title/statistical-methods-for-agricultural-workers/oclc/727912808?referer=di&ht=edition
https://www.worldcat.org/title/handbook-of-analysis-and-quality-control-for-fruit-and-vegetable-products/oclc/692163756
https://www.worldcat.org/title/handbook-of-analysis-and-quality-control-for-fruit-and-vegetable-products/oclc/692163756
https://www.worldcat.org/title/handbook-of-analysis-and-quality-control-for-fruit-and-vegetable-products/oclc/692163756
https://www.worldcat.org/title/handbook-of-analysis-and-quality-control-for-fruit-and-vegetable-products/oclc/692163756
https://www.worldcat.org/title/handbook-of-analysis-and-quality-control-for-fruit-and-vegetable-products/oclc/692163756
https://www.semanticscholar.org/paper/Physico-chemical%2C-yield-and-yield-attributing-of-in-Verma-Bhatnagar/3bc54acca7f07ae63f446c1952bccda034047e59
https://www.semanticscholar.org/paper/Physico-chemical%2C-yield-and-yield-attributing-of-in-Verma-Bhatnagar/3bc54acca7f07ae63f446c1952bccda034047e59
https://www.semanticscholar.org/paper/Physico-chemical%2C-yield-and-yield-attributing-of-in-Verma-Bhatnagar/3bc54acca7f07ae63f446c1952bccda034047e59
https://www.semanticscholar.org/paper/Physico-chemical%2C-yield-and-yield-attributing-of-in-Verma-Bhatnagar/3bc54acca7f07ae63f446c1952bccda034047e59

