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ABSTRACT

The conventional methods of preservation like refrigeration, adding preservatives etc. are some of the
methods but they might have side effects on environment like refrigeration on ozone layer, and on
consumers like preservatives affects the health. In this experiment firstly ohmic heater was constructed
having 3 Itrs and then 2 ltrs of capacity and finally they were discarded because they need large surface
area and require large quantity of juice. Finally we prepared heater of 1.5 ltrs capacity which gave good
electrical conductivity and it was economical also. The juices were stored in PET bottles at refrigeration
temperature and physico+chemical analysis was done at weekly intervals over a period of 21 days. In
parallel study, another spicemen of juices was stored at ambient temperature and checked at regular
intervals. TSS, pH, Titrable acidity and Vitamin C content were checked after heating. The juices were
heated for the 5 minutes, 10 minutes and 15 minutes respectively and then their TSS, pH, Titrable acidity,
Vitamin C, sensory analysis were checked at weekly interval stored in both refrigerated and ambient
conditions. Significant difference in pH,of sweet orange and pomegranate juice refrigerated and ambient
condition were observed. It was noticed that TSS, and Titrable acidity Pomegranate and sweet orange
juice under ambient and refrigerated increased significantly, whereas vitamin C showed the decreasing
pattern in both the conditions.

Highlights

@ Self-made low cost portable ohmic heater was designed .
® Sweet orange and pomegranate juices were analysed for various parameters tested on portable
ohmic heater.

Keywords: Ohmic heating, refrigration, titratable acidity, sensory

The main goals of conventional thermal processing
of foods are to ensure microbiological safety,
enhance shelf life of food through destruction of
enzymes, toxins etc. Despite the effectiveness of
traditional technologies from a microbial safety
stand point, they cause sensorial and nutritional
food deterioration. Although food fortification can
overcome certain nutritional degradation, sensorial
attributes such as flavour, aroma, texture and
appearance are difficult to retain in conventional
thermal processing. Ohmic heating is an alternative
and fast heating method that has large number of

actual application exists in food industry, water
distillation, waste treatment, chemical, processing
etc. Ohmic heating is one of the excellent alternative
methods of heating, and it shows much promise
especially in food industry over the last few
decades because there is an increasing shift from
batch thermal operation towards continuous high
temperature and short time processing of foods.
It is also called as joule heating direct electrical
resistance heating, electrical resistance heating
or electro conductive heating and is defined the
process in which alternating electric currents are
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passed through a food or any other material with
the main purpose of heating them. In Ohmic
heating, the principal mechanism of microbial in
activation is thermal in nature. But recent study
shows that mild electroporation occurs during
Ohmic heating. Ohmic heating involves the passing
of electric current (AC) through a material such
as liquid—particulate food system and it acts as
an electrical resistance in which heat is generated.
(Salengke et al. 2009).

There are endless possibilities for design of Ohmic
heating system, but there are several key elements
that will be present in all types. A power supply is
needed to produce the electricity and the electrodes
connected to the power supply must be in physical
contact with the material in order to pass the electric
current. The electrode gap(distance between the
electrodes in the system)can vary depend upon the
size of the system, but by changing this distance,
the electric field strength, expressed in volts per
centimetre (v/cm) can also be varied. Two possible
geometrics can be considered transverse field
collinear field models (Strirling 1987) with the
transverse model the applied electric field and
current flux are at right angles to the mass flow, and
with the collinear model they are parallel Salengk
et al. (2011).

Ohmic heating provides rapid and uniform heating
resulting in less thermal damage to the food
product. Beyond heating of fruits and vegetables,
the applied electric field under Ohmic heating
causes various changes in quality and nutritional
parameters which include inactivation of enzymes
and microorganisms, degradation of heat sensitive
compounds, changes in cell membrane, viscosity,
pH, colour, and rheology. Ohmic heating rate
depends upon the electric field strength and
electrical conductivity of the product. Long et al.
(2004) studied the effect of different heating methods
on the production of protein- lipid film. Salangke
et al. (2011) studied the experimental investigation
of Ohmic heating of solid- liquid mixtures under
worst-case heating scenarios. Marybethlima et
al. (2009) studied the effects of Ohmic heating
frequency on hot air drying rate and juice yield.

Presently studies going on design of process.
Another study is going on blanching of mushrooms
has indicated that substantial water saving could
occur as a result of this technology. It has proven
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advantages over conventional thermal processing
and novel thermal alternative technologies like
microwave heating, radio frequency heating and
induction heating better product quality, less cooking
time, low capital cost, better energy efficiency and
an environment friendly process. Research is going
also in future in Ohmic heating which is defined
as follows: Ohmic Thawing, Inactivation of food
enzymes, Pasteurization and sterilisation, Aseptic
process under Ohmic heating. It results in minimal
mechanical damage and better nutrient’s and
vitamins retention, high energy efficiency because
90% of the electrical energy is converted into heat,
reducing risks of fouling on heat transfer surface
and burning of the food products. The present
study was aim to develop portable Ohmic heater
for instant thermal preservation process for selected
juices (Etebu & Nwauzoma 2014). It can also be used
for ready to serve juices. The instrument is designed
very compactly and is easy to handle .Efforts were
made to develop a low initial cost instrument which
can be easily shifted to desired place and it takes
less processing time with environmental friendly
advantage with following objectives (1) To design
a portable Ohmic heater for selected fruit juices
and (2) To study the physico-chemical properties
of Ohmic heated juices.

MATERIALS AND METHODS

Fabrication of Ohmic heating

The details of completely fabricated model of Ohmic
heating system are as follows:

Product body fabrication

The product body of Ohmic heating system was
made by using food grade PVC material of diameter
of 12 cm and height of 16 cm with a capacity of
filling 1.5 L of pomegranate juice.

Stainless steel electrode

The top and bottom electrodes for ohmic heating
system was designed and made by Stainless Steel
Grade (SS) - 316.

Thickness of electrode

Stainless steel electrode was made with a thickness
of 0.5 cm.
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Extraction of pomegranate and sweet orange
juice

Raw pomegranates and sweet oranges were selected
and were sorted for selecting proper juice extraction
and also to prevent any sort of contamination after
that washing was done by clean water proper
hygienic conditions were maintained during
washing. After completing of washing process,
peeling was done by specialised knife (Aslam &
Varani 2006).

Sweet orange and pomagarnate

!

Sorting and washing

l

Juice extraction (Juicer, Mixer)

l

Filtration (Sieves)

l
Bottle Filling (Filling into bottles)

l
Storage (Refrigerated)

Fig. 1: Flow diagram of pomegranate Juice extraction

Physico-chemical analysis of ohmic heated
juices

Titrable acidity, TSS (Total Soluble Solids) pH, total
sugar and vitamin C by AOAC 2000 and Ranganaa

(2005). Sensory analysis by 9- hedonic scale (Sofi et
al. 2014).

RESULTS AND DISCUSSION

The investigation was carried out to observe the
effect of various physico-chemical properties of
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sweet orange and pomegranate juice after Ohmic
heating at different storage condition.

TSS of fruit juices in refrigerated and
condition after Ohmic heating for 5 minutes

The TSS of pomegranate juice and sweet orange
juice with the increasing storage period increasing
linearly as also revealed by Ayadi (2004). Table 1
showed that TSS was found highest in sweet orange
juice in comparison with the pomegranate juice at
refrigeration storage condition after Ohmic heating
for 5 min. At first day of storage the TSS was same
for both the juices. but after one week there was
rise in TSS of sweet orange juice over pomegranate
which was 8 °Brix in comparison to pomegranate
which was 6 °Brix. After 14 days (i.e. at 2 weeks.)
the TSS of sweet orange juice increased which
was 10 °Brix and also there was increase in TSS of
pomegranate juice which is 8, but rate of increase
in TSS of pomegranate was less in comparison with
sweet orange juice. Then after 21 days (i.e. at 3
weeks) the rate of increase in TSS of sweet orange
juice continued as 11 °Brix. Also TSS of pomegranate
juice increased which was 10 °Brix. Increase in TSS
of pomegranate was low than TSS of sweet orange
juice.

Finally, the TSS of juices increased 10 °Brix for sweet
orange juice and 14 °Brix for pomegranate at 21 days
of storage at refrigeration condition. At first day of
storage the pH of pomegranate juice as showed in
Table 1 was 3.6 and for sweet orange juice it was 3.7.
After 7 days ( i.e.1 week) the pH of pomegranate
juice decreases and became 3.45, for sweet orange
juice the pH also decreased and became 3.3. Then
after 14 days (i.e. 2 weeks) the pH of pomegranate

Table 1: Ohmic heated fruit juices in refrigerated and ambient condition for 5 minutes

) TSS Titrable Acidity Vitamin C
Juice . pH
(° Brix) (%) (mg/100gm)
Days 1 7 14 21 1 7 14 21 1 7 14 21 1 7 14 21
Pomnga)mate 5 8 9 11 360 350 340 320 064 071 078 08 10 9 8 6
Pomagarnate

5 6 8 10 360 345 315
(R)

Sweet orange
(A)
Sweet orange

R)

5 6 8 9 370 350 3.40

5 8 10 11 3.70  3.30 3.0

305 064 068 071 076 10 9 7 6

320 075 085 090 096 53 50 47 43

28 075 081 085 0.89 52 47 44 40
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juice decreased and became 3.15, for sweet orange
the pH decreased and became 3. After 21 days (i.e. 3
weeks) the pH of pomegranate juice decreased and
becames 3.05, for sweet orange pH also decreased
and became 2.8.

Finally the decrease of pH occurred for sweet orange
juice in comparison to pomegranate juice after
Ohmic heating at 21 days of storage at refrigeration
condition. The pH decreases for sweet orange
juice from 3.7 to 2.8, while for pomegranate juice
the pH decreased from 3.6 to 3.05 within 21 days
of storage at refrigeration condition respectively.
The effect on titrable acidity as shown in above
tables of pomegranate juice and sweet orange juice
within the storage condition of 30 days. At day
one the titrable acidity of pomegranate juice was
0.64% and for sweet orange juice it was 0.752%.
After 7 days (i.e. 1 week) the titrable acidity was
0.68% which increased for pomegranate juice and
for sweet orange juice it was 0.81% which also
increased. After 14 days (i.e. 2 weeks) the titrable
acidity increased for pomegranate juice which is
0.71%, also increased for sweet orange juice which
was 0.85%. After 21 days (i.e. 3 weeks) the titrable
acidity increased for pomegranate juice which was
0.76%, also for sweet orange juice it also increased
which was 0.891%. Finally, it showed that titrable
acidity increased for both the juices but for sweet
orange the titrable acidity increased maximum in
comparison to pomegranate after Ohmic heating
and storage at refrigeration conditions for 21 days
similar findings was reported by Quarini (1995).

Effect onvitamin C content mg/100g of pomegranate
juice and sweet orange juice after Ohmic heating
and storage at refrigerated conditions for 21 days.

At day first the value of vitamin C content for both
the juices of pomegranate and sweet orange were 10
mg/100g and 52 mg/100g, respectively. After 7 days
(i.e. 1 week) the vitamin C content of pomegranate
decreased and became 9 mg/100g and for sweet
orange juice the vitamin c decreased and becomes
47 mg/100g. After 14 days (i.e. 2 weeks) the vitamin
C decreased for pomegranate juice decreased and
becomes 7 mg/100g and for sweet orange juice it
continued to decrease and became 44 mg/100g.
Then after 21 days (i.e. 3 weeks) the vitamin C
content for pomegranate juice continued to decrease
and became 6 mg/100g, for sweet orange juice it
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continued to decrease and became 40 mg/100g.so
there was gradual decrease of vitamin C for both the
juices. But from the graph the maximum decrease
occurred in pomegranate in comparison to sweet
orange during 21 days of storage at refrigeration
conditions

Fruit juices after Ohmic heating for 5 minutes
and stored at ambient condition

Effect of ohmic heating at ambient condition on
juices

The TSS increases in sweet orange juice and also
in pomegranate juice but maximum rise was in
pomegranate juice in comparison with the sweet
orange juice (Table 1). Initially the TSS was 5 °Brix
for both the juices and it increased up to 11 °Brix
and 11 °Brix for pomegranate juice and sweet
orange juice respectively. The pH of both the juices
decreased but the maximum decrease observed in
sweet orange with the increase in number of days of
storage. The pH decrease occurs in both the juices,
for pomegranate the pH decreased from 3.6 to 3.2
and for sweet orange juice it decreased from 3.7 to 3
with in the 21 days of storage. The titrable acidity of
both the juices increased but the maximum rise was
observed in sweet orange juice with the increase in
number of days of storage. It increased from 0.64%
to 0.8% for pomegranate juice and 0.752% to 0.96%
for sweet orange respectively with in the storage
of 21 days. The vitamin C (mg/100g) of both the
juices decreased but the maximum decrease was
observed in pomegranate juice with the increase
in number of days of storage. Vitamin C decreases
for pomegranate juice changed from 10mg/100g to
6mg/100g and for sweet orange it decreased from
53mg/100g to 43 mg/100g Earlier Walton ef al. (1945)
also observed similar finding.

Fruit juices after Ohmic heating for 10 minutes
stored at refrigerated condition

Table 2 Shows TSS of pomegranate juice and sweet
orange juice with the passage of time (days) the
TSS became maximum in sweet orange juice in
comparison with the pomegranate juice under
refrigeration storage condition after ohmic heating.
At first day of storage the TSS was same for both
the juices but after one week there was rise in TSS
of sweet orange juice and pomegranate which was
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Table 2: Ohmic heated fruit juices in refrigerated and ambient condition for 10 minutes

. TSS Titrable Acidity Vitamin C
Juice . pH
(° Brix) (%) (mg/100gm)
Days 1 7 14 21 1 7 14 21 1 7 14 21 1 7 14 2
Pom‘?ia)mate 5 8 10 13 360 335 325 310 064 078 08 09 10 9 7 6
Poma(%a)mte 5 6 9 11 360 325 310 302 064 070 072 076 10 9 8 7
Sweex)r M 5 7 9 11 370 340 320 30 075 090 096 112 53 50 45 40
Sweezl‘;)r aMmge 5 7 8 11 370 325 29 o 075 086 089 091 52 48 47 45
Table 3: Ohmic heated fruit juices in refrigerated and ambient condition for 15 minutes
) TSS Titrable Acidity Vitamin C
Juice . pH
(° brix) (%) (mg/100gm)
Days 1 7 14 21 1 7 14 21 1 7 14 21 1 7 14 21
Pom"zia)mate 8 10 14 360 325 310 30 064 08 09 095 10 7 5 3
Poma(%mate 5 9 11 13 360 328 310 30 064 070 074 078 10 9 8 6
Sweet 9 10 11 370 320 30 280 075 096 13 14 53 48 43 40
orange (A)
Sweet 7 10 11 370 320 2.8 075 089 092 096 53 50 47 43
orange (R) 2.6

7 °Brix and for pomegranate which was 6 °Brix.
After passing of 14 days (i.e. 2 weeks) the TSS of
sweet orange juice increased which was 8 °Brix
and also there was increase in TSS of pomegranate
juice which was 9 °Brix, but increase in TSS of
pomegranate was very low in comparison with
sweet orange juice. Then after passing of 21 days (i.e.
3 weeks) the increase in TSS of sweet orange juice
continued which was 11 °Brix and for pomegranate
it was 11°Brix. Finally the TSS of juices increased
but for sweet orange juice TSS became maximum
than pomegranate juice after Ohmic heating for
10 minutes and 21 days of storage at refrigeration
condition.

Effect on pH of sweet orange juice and pomegranate
juice

At first day of storage the pH of pomegranate juice
was 3.6 and for sweet orange juice it was 3.7. After

7 days (i.e. 1 week) the pH of pomegranate juice
decreased and became 3.35, for sweet orange juice
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the pH also decreased and became 3.25. Then after
14 days (i.e. 2 weeks the pH of pomegranate juice
decreased and became 3.1, for sweet orange the
pH decreased and became 2.9. After 21 days (i.e. 3
weeks) the pH of pomegranate juice decreased and
became 3.02, for sweet orange pH also decreased
and became 2.6. Finally the major decrease of pH
occurred for sweet orange juice in comparison
to pomegranate juice after Ohmic heating for 10
minutes and 21 days of storage at refrigeration
condition. The pH decreased for sweet orange
juice from 3.7 to 2.6, for pomegranate juice the pH
decreased from 3.6 to 3.02 within 30 days of storage
at refrigeration condition respectively.

Effect on titrable acidity of pomegranate juice and
sweet orange juice within the storage condition
of 21 days

At day one the titrable acidity of pomegranate
juice was 0.64% and for sweet orange juice it was
0.752%. After 7 days (i.e. 1 week) the titrable acidity
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was 0.7% which increased for pomegranate juice
and for sweet orange juice it was 0.86% which also
increased. After 14 days (i.e. 2 weeks) the titrable
acidity increased for pomegranate juice which was
0.72%, also increased for sweet orange juice which
was 0.89%. After 21 days (i.e. 3 weeks) the titrable
acidity increased for pomegranate juice which was
0.76%, also for sweet orange juice it also increased
which was 0.91%. Finally, it showed that titrable
acidity increased for both the juices but for sweet
orange the titrable acidity increased maximum in
comparison to pomegranate after Ohmic heating for
10 minutes and storage at refrigeration conditions
for 21 days.

The effect on vitamin C content mg/100g of
pomegranate juice and sweet orange juice after
Ohmic heating for 10 minutes and storage at
refrigerated conditions for 21 days.

At day first the value of vitamin C content for
both the juices of pomegranate and sweet orange
were 10 and 52 respectively. After 7 days (i.e.
1 week) the vitamin C content of pomegranate
decreased and becomes 9 mg/100g and for sweet
orange juice the vitamin C decreases and becomes
48mg/100g. After 14 days (i.e. 2 weeks) the vitamin
C decrease for pomegranate juice decreases and
became 9mg/100gm and for sweet orange juice it
continued to decrease and becames 47 mg/100g.
Then after 21 days (i.e. 3 weeks) the vitamin C
content for pomegranate juice continued to decrease
and becames 7mg/100g, for sweet orange juice it
continued to decrease and becames 45 mg/100g.so
there was gradual decrease of vitamin C for both
the juices. But from the above table the maximum
decrease occurred in pomegranate in comparison
to sweet orange during 21 days of storage at
refrigeration conditions.

Fruit juices after Ohmic heating for 10 minutes
stored at ambient condition

Table 2 showed that the TSS increased in sweet
orange juice and also in pomegranate juice but
maximum rise was in pomegranate juice in
comparison with the sweet orange juice. The TSS
increases from 5 °Brix to 13 °Brix for pomegranate
juice and for sweet orange the TSS increased from
5 °Brix to 11 °Brix respectively with in the storage
period of 21 days. The pH of both the juices

Print ISSN : 1974-1712

744

decreased but the maximum decrease observed
in sweet orange with the increase in number of
days of storage. The decrease in pH occurs in
pomegranate juice from 3.6 to 3.1, and for sweet
orange juice the pH decreased from 3.7 to 3 with in
the storage of 21 days. Titrable acidity of both the
juices increased but the maximum rise was observed
in sweet orange juice with the increase in number
of days of storage. The rise in the titrable acidity
of pomegranate juice was from 0.64% to 0.9%and
for sweet orange juice it was from 0.752% to 1.12%
respectively. The vitamin C (mg/100g) of both the
juices decreased but the maximum decrease was
observed in pomegranate juice with the increase in
number of days of storage. The maximum decrease
occurred in pomegranate juice than sweet orange
juice. It decreases from 10mg/100g to 60mg/100gm
for pomegranate juice, and for sweet orange juice
it decreased from 50mg/100gm to 40mg/100g with
in storage of 21 days.

Fruit juices after Ohmic heating for 15 minutes
stored at refrigerated condition

The TSS was same for both the juices but after one
week there was rise in TSS of sweet orange juice
than pomegranate which is 9 °Brix in comparison
to pomegranate which is 7 °Brix. After (2 weeks)
the TSS of sweet orange juice increased which
was 11 °Brix and also there was increase in TSS of
pomegranate juice which is 10 °Brix, but increase
in TSS of pomegranate is little in comparison with
sweet orange juice. Then after 21 days (i.e. 3 weeks)
the increase in TSS of sweet orange juice continued
which is 13 °Brix. Also TSS of pomegranate juice
increases which was 11 °Brix. At first day of storage
the pH of pomegranate juice was 3.6 and for sweet
orange juice it was 3.7. After 7 days (i.e. 1 week) the
pH of pomegranate juice decreased and becames
3.28, for sweet orange juice the pH also decreased
and becames 3.2. Then after 14 days (i.e. 2 weeks the
pH of pomegranate juice decreased and became 3.1,
for sweet orange the pH decreased and became 2.8.
After 21 days (i.e. 3 weeks) the pH of pomegranate
juice decreased and became 3, for sweet orange pH
also decreased and became 2.6.

Finally the major decrease of pH occurred for
sweet orange juice in comparison to pomegranate
juice after Ohmic heating for 15 minutes and 21
days of storage at refrigeration condition. The pH
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decreased for sweet orange juice from 3.7 to 2.6, for
pomegranate juice the pH decreased from 3.6 to 3
within 21 days of storage at refrigeration condition
respectively.

The effect on titrable acidity of pomegranate
juice and sweet orange juice within the storage
condition of 30 days.

At day one the titrable acidity of pomegranate
juice was 0.64% and for sweet orange juice it was
0.752%. After 7 days (i.e. 1 week) the titrable acidity
was 0.7% which increased for pomegranate juice
and for sweet orange juice it was 0.89% which also
increased. After 14 days (i.e. 2 weeks) the titrable
acidity increased for pomegranate juice which was
0.74%, also increases for sweet orange juice which
was 0.92%. After 21 days (i.e. 3 weeks) the titrable
acidity increased for pomegranate juice which was
0.78%, also for sweet orange juice it also increased
which was 0.96%.

Finally it shows that titrable acidity increases for
both the juices but for sweet orange the titrable
acidity increases maximum in comparison to
pomegranate after Ohmic heating for 15 minutes
and storage at refrigeration conditions for 21 days.

Effect on vitamin C content mg/100g of pomegranate
juice and sweet orange juice after Ohmic heating
for 15 minutes and storage at refrigerated
conditions for 21 days.

At day first the value of vitamin C content for both
the juices of pomegranate and sweet orange were 10
mg/100g and 53 mg/100g respectively. After 7 days
(i.e. 1 week) the vitamin C content of pomegranate
decreased and became 9 mg/100g and for sweet
orange juice the vitamin C decreased and became
50 mg/100g. After 14 days (i.e. 2 weeks) the vitamin
C decreased for pomegranate juice decreased and
became 18mg/100g and for sweet orange juice it
continued to decrease and became 47 mg/100g.
Then after 21 days (i.e. 3 weeks) the vitamin C
content for pomegranate juice continued to decrease
and became 6mg/100g, for sweet orange juice it
continued to decrease and became 43 mg/100g.
so there is gradual decrease of vitamin C for both
the juices. But from the above table the maximum
decrease occurred in pomegranate in comparison
to sweet orange during 21 days of storage at
refrigeration conditions.
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Fruit juices after Ohmic heating for 15 minutes
stored at ambient condition

The TSS increased in sweet orange juice and also
in pomegranate juice but maximum rise was in
pomegranate juice in comparison with the sweet
orange juice. The TSS increased from 5 °Brix to14
°Brix for pomegranate juice and for sweet orange
juice it increased from 5 °Brix to 14 °Brix with in
the storage of 21 days. The pH of both the juices
decreased but the maximum decrease observed
in sweet orange with the increase in number of
days of storage. The pH decreased from 3.6 to 3
for pomegranate juice and for sweet orange juice
it decreased from 3.7 to 2.8 with in the storage
period of 21 days. The titrable acidity of both
the juices increased but the maximum rise was
observed in sweet orange juice with the increase in
number of days of storage. The Titrable acidity of
pomegranate juice increased from 0.64% to 0.95%
and for sweet orange juice it increased from 0.752%
to 1.4%, respectively with in the storage of 21
days. Similar observation was reported by Tripoli,
(2007). The vitamin C (mg/100g) of both the juices
decreased but the maximum decrease was observed
in pomegranate juice with the increase in number
of days of storage. The vitamin C decreases from
10mg/100gm-3mg/100gm for pomegranate, and for
sweet orange juice it decreases from 50mg/100gm-
40mg/100gm.

Table 4: Comparison of Sensory analysis of
Pomegranate juice and sweet orange juice stored at
refrigerated condition after Ohmic heating

Sensory property of Pomegranate juice after Ohmic
heating and stored at refrigerated condition

SL.No. Days Colour Aroma Taste Overall
acceptance
1 1 9 8 9 9
2 7 8 8 8 8
3 14 8 7 8 7
4 21 8 7 6 7

Sensory property of sweet orange juice after Ohmic
heating and stored at refrigeration condition

SL. No. Days Colour Aroma Taste Overall
acceptance
1 1 8 7 8 8
2 7 7 7 7 7
3 14 7 7 7 7
4 21 7 6 5 6
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As per the sensory analysis colour, aroma, and taste
remain in strong condition as well as the overall
acceptance was appreciable for pomegranate juice
stored at refrigerated condition after ohmic heating
and on the other side the sweet orange juice stored
at similar condition after ohmic heating colour, taste,
aroma and overall acceptance remained moderate.

Table 5: Comparison of Sensory analysis of
Pomegranate juice and sweet orange juice stored at
ambient condition after Ohmic heating

Sensory property of Pomegranate juice after Ohmic
heating and stored at ambient condition

SI. No. Days Colour Aroma Taste Overall
acceptance
1 1 9 8 9 9
2 7 8 8 8 8
3 14 7 7 6 7
4 21 6 6 5 6

Sensory property of sweet orange juice after Ohmic
heating and stored at ambient condition

SI. No. Days Colour Aroma Taste Overall
acceptance
1 1 9 7 8 8
2 7 8 7 7 7
3 14 7 6 6 6
4 21 6 5 5 5

As per the sensory analysis of pomegranate juice
stored at ambient condition after ohmic heating
the colour was moderate in comparison to the
aroma and taste and hence over all acceptance
was moderate. Also, on the other side the sweet
orange juice stored at similar condition after ohmic
heating the colour remained in strong condition in
comparison to the aroma and taste, hence overall
acceptance was moderate.

CONCLUSION

The pH of sweet orange juice stored at refrigeration
temp in PET bottles was studied for 1-21 days after
Ohmic heating for 5,10,15 minutes respectively. The
pH values varied with increasing number of days
(21) from 3.70-2.8, 3.70-2.6, and 3.70-2.26 respectively.
The pH of sweet orange juice also varied with the
increase in number of days of storage at ambient
condition in PET bottles after Ohmic heating for
5,10,15 minutes. The variation in the pH was
from 3.70-3, 3.70-3, 3.70-2.80 respectively. Similar
condition was found in pomegranate juice within
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(21) days of storage at refrigerated condition as the
pH varied from 3.60-3.05, 3.60-3, 02, 3.60-3, and in
PET bottles within 21 days after Ohmic heating
for similar time, the pH varied from 3.62-3.2,3.60-
3.10, 3.60-3.0 respectively. The TSS of both samples
increased when stored in refrigerated condition
also in ambient condition after Ohmic heating. This
might be due to the evaporation of water which
causes the concentration of juice to some extent by
heat, also due to the hydrolysis of polysaccharide
(starch) into monosaccharide (sugars).increase in
concentration of juice due to dehydration of juice
and degradation of pectin. The titrable acidity of
samples stored in refrigerated conditions increased
also in the samples stored in ambient condition.
This may be due to the high temperature processing
might be due to the inactivation of enzymes and
other reactions responsible for acidity.

The vitamin C estimation of 1 day sample was 50
mg/100gm. After 21 days it decreased in all the
samples stored in refrigerated and ambient storage
conditions. Vitamin C is liable to degrade by heat.
Hence vitamin C degraded with the increase in
duration of storage days. Sensory evaluation of
samples stored in refrigeration was also done.
The conditions in PET bottles was appreciable for,
colour, taste, aroma and overall acceptability was
appreciable. The overall acceptance of the juices
stored in ambient conditions was good up to the 2
weeks but after two weeks its quality deteriorated.
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