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Quality Analysis of Refrigerated Strawberry Juice with TSS of 20.5 Treated with
Sodium Benzoate and Potassium Sorbate and Citric Acid

Shakoor Wisal ? Ikram Ullah ® Saifullah © Alia Gul!

Abstract: The aim of this research was carried out to investigate the effect of different sugar
concentrations and chemical preservatives and storage temperature, 1. €. refhgerg tion temperature (4-
100C) on the physicochemical and sensory attributes of strawberry juice stored for one year. The
samples were numbered as, TR28=Strawberry juice (20.5//brix) - no preservatives (control),
TR29=Strawberry juice (20.50brix) with 0.1% sodium benzoate, TR30=Strawberry juice (20.5/brix)
with 0.1% potassium sorbate, TR31=Strawberry juice (zo.5 brix) with 0.05% sodium benzoate +0.05%
potassium sorbate, TR4o=Strawberry juice (20.5 brix) - no preservatives (control), TR4r=Strawberry
Juice (20.5 brix) with 0.1% sodium benzoate, TR4z=Strawberry juice (20.5 brix) with 0.1% potassium
sorbate, TRy3=_Strawberry juice (zo.5 brix) with 0.05% sodium benzoate +0.05% potassium sorbate. A
maximum increase was recorded in total soluble solids (1SS) content by 1Rz9, TR30, and TR31
(9.75%), while 2 minimum increase was recorded in TR43 (7.31%) during storage. A maximum decrease
in pH occurred in TR28 (16.94%) followed by TR40 (16.57%), while a minimum decrease was recorded
in TR43 (8.14%). A maximum increase in titratable acidity occurred in TR28 (136.19%). followed by
TR40 (110.37%), while a minimum increase occurred in TR43 (9r.11%). Maximum ascorbic acid
decreased in TR28 (84.26%) followed by TR40 (74.39%). while a minimum decrease was observed in
TRy3 (61.41%) followed by TR4r (62.83%). A maximum increase in reducing sugar content was
recorded in TR30 (26.49%), while a minimum increase occurred in TR43 (21.13%). A maximum
decrease in non-reducing sugar occurred in TR28 (89.84%) followed by TR4o (88.77%). while a
minimum decrease occurred in TR43 (28.88%). A decrease in color was recorded for all samples, but
it was in an acceptable range during storage. Flavor deterioration occurred in control samples (TRz8
and TR40), while treated samples showed less loss in flavor during storage. Comparatively better

consistency was recorded by treated juice. After one year of storage, the samples were acceptable to
the consumer on the basis of color, flavor, consistency, and overall acceptability. Among all the
treatments, TRz28 and TR40 were rejected during storage, while TR43 was found most effective,
followed by TR41, and showed better storage stability than other samples.
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Introduction is the most important fruit among the berries

Strawberry (Fragaria sp.) is a member of the —and has and possesses an important place
herbaceous perennial of the "shifts" the family. [t ~among small fruit plants (Sharma ez a/. 2009). It
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is thought that berries are important against
types (Navindra

of cancers and
P.Seeram. 2008). It is grown in many countries

several
of the world but is grown widely in the United
States, Japan, Mexico, Italy, Lebanon (Sharma
et al.. 2009). Strawberries are also grown widely

with a pleasant flavor but smaller in size

(Ensminger et al 2007). Gradually grown in
Pakistan because of its scope in the future is
bright for farmers, and fruits can be traced
maximum economic benefit to farmers. There
are certain factors that affect the production of
strawberries; for example, scientifically grown
strawberries give higher production than
conventional cultivation (Tonture et al, 2009).
The cooling requirements of strawberries are
low and can be successfully grown in the tropics
and subtropics. They mature in a short period of
30 to 40 days, are non-perishable, and must be
consumed early after winning. It cannot reach
far away markets in fresh form, so it should be
treated
Strawberries are the first fresh fruit in the

carefully  during  transportation.
market during the spring. Because of the
delicious flavor, attractive color, structure, and
consumer demand for fruit, it is grown not only
in Pakistan but also in other parts of the world.
Apart from being consumed fresh, they are also
used in the form of treatment such as canned
cooked and sweetened, and that is, jam, jelly,
and frozen whole berries. Several products are
prepared from it, such as purees, jam, juice,
wine, etc. (Sharma et a/ 200q). The fruit is firm,

red, and sweet. More than 50% of sucrose in
strawberries is glucose. The fruit contains citric
acid and often some malic acid. The red color of
the fruit is due to the presence of anthocyanin
pigment. Volatile esters responsible for many of
the fruit flavors are found in it. Nutritionally,
strawberries contain low-calorie carbohydrates
and is a potential source of vitamin C and fiber.
It provides more vitamin C than oranges. The
main components of fruit, vitamin C in
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strawberries is (64.0 mg), water (9r.75 g) and
protein (0.61 g), fat (0.37 g) and carbohydrate
(7.02 g), fiber (2.3 grams), calcium (14.0 mg) and
potassium (166.0 mg/160 g), respectively, and
vitamin (a) (27). International units, ranging in
pH from 3.27 -3.86, helps in achieving stability
in the pH range of color from 0.58 to 1.35%, and
citric acid and malic and organic acids
contribute to excellent flavor. TSS is in the
range of 8.0 up to 11.5% and is ideal for juice
called for in the market. Soluble solids / acid
ratios from 8.52 to 13.79 are a good balance of
sweet-tart flavor. In the past decade, there has
been a significant increase in the demand for
strawberries because the juice has an excellent
flavor with an attractive color. However, being
the result of a soft tight, slight fluctuation in
temperature results in damage and waste of
fruit. Due to the lack of other storage facilities to
keep the product in the form of raw materials,
this study has begun to take advantage of the
fruit is very perishable in the form of juice and
study the effect of chemical preservatives on the
quality of conservation of strawberry juice
stored at ambient temperature. Potassium
sorbate is important in the preservation of juices
during storage (Avub et al 2010). Sodium

benzoate can maintain a good quality of fruit
juices during preservation (Avub et al 2010). It

is hoped that these results will help beverage
industries to take advantage of this fruit juice to
prepare with the shelf stability and the growing
demand for consumer goods. This offers high-
yield income for farmers and will improve the
economy of Pakistan.

Fresh mature and sound strawberries were
purchased from the local fruit market of
Peshawar and were brought to the Food
Processing and Analytical Laboratory of the
Department of Food Science and Technology,
The

University of Agriculture Peshawar,
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Pakistan, where research work was carried out.
The strawberries were washed, followed by
sorting, the juice was extracted using a juice
The

numbered as, Tr.g=Strawberry juice (20.5°brix)

extracting machine. samples  were
- no preservatives (control), Tr.y=Strawberry
juice (20.5°brix) with 0.1% sodium benzoate,
Tryo=Strawberry juice (20.5°brix) with 0.1%
Trsi=Strawberry juice

potassium  sorbate,

(20.5%brix) with 0.05% sodium benzoate
4+0.05% potassium sorbate, Tr4o=Strawberry
juice (20.5°brix) - no preservatives (control),
Tryu=Strawberry juice (20.5°brix) with 0.1%
Try4.=Strawberry

sodium  benzoate, juice

(20.5%brix) with 0.1% potassium sorbate,
Trys=Strawberry juice (20.5°brix) with 0.05%
sodium benzoate +0.05% potassium sorbate.
The juice was filled in a glass bottle, sealed, and
stored at refrigeration temperature (4 - 10 C) for

a period of one year.

The total soluble solids (T'SS) were determined
by using an Abbe refractometer at ambient
temperature (AOAC, 2000). Inolab digital pH
meter was used for pH determination. Acidity
was determined by dissolving a known weight
of sample in distilled water and titration against
o.0o1 N NaOH using phenolphthalein as an
indicator (Srivastava and Sanjeev. 2003).
Ascorbic acid was determined by the direct
method

dichlorophenol- indophenols as a decolorizing

colorimetric using 2, 6-
agent by ascorbic acid in sample extract and in
slandered ascorbic acid solution (AOAC, 2000).
Reducing and non-reducing sucrose was
determined by the lane Eynon method (AOAC,
2000).

A panel of ten judges selected from staff and
students of the food science department
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evaluated the product fortnightly for color,
flavor, consistency, and overall acceptability by
the method of Larmond (1977) using a scale
from 1 to 9, where 1 represented extremely
disliked and g represent extremely liked.

The data obtained was subjected to statistical
analysis using RCBD (Randomized Complete
Block Design), and the means were compared
by using the LSD (Least Significant Difference)
test (Steel and T'orrie. 1980). For all the analyses,

the alpha error was set at 0.05%.

Our results indicated that storage period and the
temperature had a significant effect on total
soluble solids (T'SS) during storage. The mean
TSS values of all samples decreased from 20.50
to 19.06 during storage. A minimum increase
occurred in Try; (7.31%), while a maximum
increase was observed in Trzg, Trso, and Trs,
9:75%)

temperature. A decrease was observed in

during storage at refrigeration
control samples (Tr.g and Tryo) during storage.
These results are in agreement with the results
obtained by Zeb er al

preservation of grape juice stored at room

during

(2009)

temperature for one month preserved with
sodium benzoate and potassium sorbate. Similar
results were obtained by Hussain et al (2011)

during storage of apple and apricot blended juice
storage at refrigeration temperature for three
months. An increase in total soluble solids may
be due to the breakdown of polysaccharides
into monosaccharides and oligosaccharides,
while a decrease may be due to the fermentation
of sugars into ethyl alcohol, carbon dioxide, and
water.

The mean pH values of all samples
decreased from 3.58 to 3.16 during storage.
During storage, the maximum decrease in pH



content was observed in Tr.g (16.94%) followed
by Tryo (16.57%), while a minimum decrease
was observed in Try; (8.14%) followed by Try.
(9.26%). Similar results were recorded by
Mehmood et al (2008) during the study of the
effect  of
preservatives on the quality and shelf stability of

pasteurization and  chemical
apple juice stored at ambient temperature for
three months. During storage of apple and
apricot blended juices storage, preserved with

sodium benzoate at refrigeration temperature

for three months by Hussain et al (2011). a
decrease in pH was recorded. The decline in pH
may be due to the conversion of pectin into
pectenic acid, which increases acidity and
decreases the pH of the juice.

The mean titratable acidity values of all
samples increased from 1.20 to 2.44 during
storage. Storage and treatments have a
significant effect on the titratable acidity of
strawberry juice. A maximum increase was
observed in Tr.g (136.19%) followed by Tryo
(110.37%), while a minimum increase was
observed in Try; (9r.11%) followed by Try: and
Try> (94.07%). Similarly increase in titratable
acidity was observed by Zeb er al (2009) during
preservation of grape juice with sodium
benzoate and potassium sorbate, stored at room
temperature for one month storage period. The

results of Avub and Bilal (2001) are in agreement

with our results, who observed an increase in
acidity of pomegranate syrup, preserved under
different  light and different
packaging materials at room temperature for the

conditions

storage period of four months. This increase
might be due to acidic compounds formed by
degradation or oxidation of reducing sugar and
high temperature. An increase in titratable
acidity may be due to the breakdown of pectin
into pectenic acid or due to the formation of
acid by the breakdown of polysaccharides or
oxidation of reducing sugars.
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Ascorbic acid is sensitive to heat, light, and
oxygen, etc. and is the most difficult vitamin to
be preserved during storage. As it is the least
stable vitamin, it decreases in the product
during storage. The mean ascorbic acid values
of all samples decreased from 31.95 to 9.72
during storage. A maximum decrease was
observed in Tr.g (84.26%) followed by Tryo
(74.39%), while a minimum decrease was
observed in Trys (61.41%) followed by Try
(62.83%). The results are in agreement with the
findings of Zeb et al (2009) during preservation
of grape juice with sodium benzoate and
potassium sorbate, stored at room temperature
for one month storage period, who observed a
decrease in the ascorbic acid content of grape
juice. The results of Ayub and Bilal (2001) are in

agreement with our results, who observed a
decrease in the ascorbic acid content of
pomegranate syrup, preserved under different
light and different

materials at room temperature for the storage

conditions packaging
period of four months. The losses may be due
to oxygen present in the product and the
headspace of the package.

Sugars are the most important constituent
of fruit products and are an essential factor for
the flavor of the food product and also act as a
natural food preservative. The mean reducing
sugars values of all samples increased from 15.85
to 16.52 during storage. Results showed that
reducing sugars increased during storage, and a
maximum increase was observed in Trso
(260.49%) followed by Tr.g (26.24%) while a
minimum increase was observed in Trys
(21.13%) followed by Try (22.08%) while
control samples i. e. Tr.g and Tryo showed a
decrease during storage. Mehmood et a/. (2008)

observed an increase in reducing sugar of apple
juice preserved with chemical preservatives
stored at ambient temperature for three
months. An increase in reducing sugar of apple
and apricot blended juice, preserved with

Global Drug Design & Development Review (GDDDR)
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sodium benzoate at refrigeration temperature
for three months and was observed by Hussain
et al (2011). This increase in reducing sugar
might be due to the conversion of sucrose to
reducing sugars (glucose and fructose) primarily
due to acids and higher temperatures.

The mean non-reducing sugars values of all
samples decreased from 3.74 to 2.01 during
storage. A maximum decrease in non-reducing
sugar was observed in Tr.g (89.84%) followed
by Tryo (88.77%), while a minimum decrease
was observed in Try; (28.88%) followed by Try:
(29.95%). Mehmood et al (2008) observed a

decrease in non-reducing sugar of apple juice
preserved with chemical preservatives stored at
ambient temperature for three months. An
increase in reducing sugar of apple and apricot
blended juice, preserved with sodium benzoate
at refrigeration temperature for three months,
was observed by Hussain er a/ (2011). This

decrease in non-reducing sugar might be due to
the conversion of sucrose to glucose and
fructose, primarily due to an increase in acidity
and high storage temperature and storage
period length.

The analysis of our data showed that storage
period and treatments had a significant effect on
sensory attributes (color, flavor, consistency,
and overall acceptability) of the strawberry juice.
Loss in color was recorded in all treatments in
which maximum loss was recorded in control
samples while treated samples retained better
color during storage at refrigeration
temperature. The off-flavor was produced in
control samples which may be due to the
fermentation process in which ethyl alcohol,
carbon dioxide, and water were produced, while

treated samples retained better flavor, which

Vol VI, No. 1V (Fall z0z1)

effect of
preservatives, refrigeration temperature, and

may be due to the combined
sugar concentration. Better consistency was
recorded by treated samples, especially by those
samples which were sweetened with sugar. Data
showed that all the samples were acceptable
even after one year of storage period. The
results are in agreement with the findings of Zeb
et al (2009) during preservation of grape juice
with sodium benzoate and potassium sorbate,
stored at room temperature for one month
storage period, who observed a decrease in the
color of grape juice. The results of Ayub and
Bilal (2001) are in agreement with our results,
who observed a decrease in the flavor of
pomegranate syrup, preserved under different
light and different

materials at room temperature for the storage

conditions packaging
period of four months. These results are in
agreement with the findings of Nilugen and
Mahendran (2010), who observed a decrease in
consistency of ready-to-serve beverages
prepared from palmyrah fruit pulp and stored at

room temperature for six months.

From this research study, it was concluded that

sugar concentration, the combination of
preservatives, and storage temperature play a
positive role in extending the shelf life of
concluded that

strawberry juice. It was

Trog=Strawberry juice (20.5°brix) - no
preservatives (control) and Tr,o=Strawberry
juice (20.5°brix) - no preservatives (control),
were rejected while Trys=Strawberry juice
(20.5%brix) with 0.05% sodium benzoate
+0.05% potassium sorbate maintained better
quality followed by Tr4=Strawberry juice
(20.5°brix) with 0.1% sodium benzoate stored at

refrigeration temperature for one year period.
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Table 1. Effect of Chemical Preservatives on TSS of Strawberry Juice Stored at Refrigeration
Temperature (4-10°C)

" Storage period in days
:
Initia %
]
£ 1 20 40 60 8o 120 180 240 300 360 Inc/dec Mean
TSS (Total Soluble Solids) in juice
Tras 205 205 205 190 175 155 135 120 100 9.5 53.65% 15585
Trag 205 205 205 205 210 215  2L5 220 220 225 9.75 21/;125
Trye 205 205 209 210 2LO 2L§ 220 220 225 225 9.75 21/;144
Try: 205 205 210  2L§5 215 215 220 220 220 225 9.75 21':0
Tryo 205 205 195 190 180 155 125 ILo  10.0 9.0 56.09* ISBSS
Try 205 205 210  2L§5 215 215 220 220 223 223 8.78 21514
TRz 205 206 210 20 215 215  2L5 220 220 222 8.29 2128
21.40
Trys 205 2LO0 210  2LO 215 215  2L5 220 220 220 7.31

a
205 206 205 204 200 195 16.3 19.1 19.0

M 205
lean
oa 8a 74 6a 4a 0a 6a 8a 0a 6a

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table 2. Effect of Chemical Preservatives on pH of Strawberry Juice Stored at Refrigeration
Temperature (4-10°C)

Storage period in days

0,
Initial 20 40 60 8o 120 180 240 300 360 D/:c Mean

Treatment

pH value
Tras 360 349 340 337 334 331 327 324 321 299 1694 332¢
Trag 3.60  3.60  3.45 3.4T 3.40 339 334 329 328 320 IL.IT 3.39 ab
Trso 360 360 352 348 347 339 335 330 327 320 1083 3414
Trs: 360 360 350 343 342 337 332 329 327 323 1027 3402
Tryo 356 3.44 339  3.36 3.31 3.25 3.21 3.19 3.16 2.97 1057 3.28d
Tre 356 353 350 349 345 342 33060 332 329 325 955 3414
Tre 356 351 347 343 339 336 333 330 327 323 926 338D
Trys 356 353 348 345 343 341 337 333 330 327 814 341ab
358 353 3406 342 340 330 ¢ 328 325 316
a b c d d e 33t g g h

mean

Values tollowed by different letters are significantly (p<o.o5) different from each other.
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Table 3. Effect of Chemical Preservatives on Acidity (%) of Strawberry Juice Stored at Refrigeration

Temperature (4-10°C).

Treatment

Mean

Storage period in days
Initia
) 40 60 80 120 180 240 300 360 %Inc Mean

Acidity % content
.05 1.58 172 1.86 1.92 1.98 2.10 2.22 2.36 2.48 136.19 1.92 ¢
.05 .40 152 1.62 1.68 74 1.86 .98 2.06 2.14 103.80 r7od
L.05 1.40 1.53 1.64 1.68 1.76 1.88 1.99 2.05 2.16 105.71 r7rd
.05 .38 .50 1.62 1.66 172 1.84 1.96 2.04 2.12 I01.90 1.68 d
L35 1.92 2.16 2.32 2.36 2.42 2.54 2.66 2.74 2.84 110.37 2.332
L35 1.66 1.94 2.11 2.15 2.20 2.32 2.40 2.50 2.62 04.07 2.12b
L35 1.66 1.92 2.08 2.14 2.22 2.34 2.44 2.52 2.62 04.07 2.21b
L35 1.62 1.92 2.08 2.12 2.18 2.30 2.38 2.48 2.58 QL.II 2.10b

. 177 . 202 2.14 2.25 2.34 2.44
r20i  r57h . rogrf  rg6f . d . b b

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table 4. Effect of Chemical Preservatives on Ascorbic Acid (%) of Strawberry Juice
Temperature (4-10°C)

at Refrigeration

Storage period in days

: %

g Initial 20 40 60 8o 120 180 240 300 360 Dec Mean

[_“-1

Ascorbic acid content
Tros 28.60 18.60 14.64 1204 10.92 9.64 8.32 6.98 5.68 4.50 84.26 Ir.99c
Trag 28.60 22'0 22'3 2roo 1822 1604 1342 10.32 9.80 8.00 72.02 17.38b
Trso 28.60 2?;'8 2(3)'3 2(;8 18.04 1600 1338 1032  9.78 800 72002  17.32b
Trs: 28.60 22'2 22'4 2r3z2 1878 1664 1398 172 1034 850 7027  17.8s5b
Tryo 35.30 252'7 2r32 1982 1734 1540 13.62 132 1056 904 7439  I7.94b
Try 35.30 31.00 227 2(3)'2 2(;'6 18.98  17.66 1532 1478 1312 6283  21.68a
Trye 35.30 3?)'5 2i.o 220 2014 1864 1732 1504 1452 1298 6322 21352
Trys 35.30 31.55 ZZO 22'6 2(;9 19.04 1788 1564 1488 13.62  6r41 21.96a
Mean 31.95 20.5 23.2 20.6 1813 1630  14.44 1208  11.29 9.72
a 6b 4¢ 3d e f g h h ol

Values tollowed by different letters are significantly (p<o.05) different from each other.
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Table 5. Effect of Chemical Preservatives on Reducing Sugar of Strawberry Juice at Refrigeration

Temperature (4-10°C)

Storage Period in Days
§ Initial 20 40 60 8o 120 180 240 300 360 Inc/de Mean
H
Reducing sugar
15.0 14.6 13.5 10.4 12.12
Tros 15.8 15.4 11.98 9.2 . 34 .69*
5-95 5-45 5 9 3 9 3 927 773 73 53-69 b
Trag 15.85 16.82 17:6 18.2 8.7 19.12 94 19:6 19.84 2001  26.24 1853
o 3 3 2 5 a
17.6 18.2 18.7 19.4 19.6 20.0 18.56
Trso 15.85 16.84 3 6 ; 19.16 6 3 19.88 5 26.49 .
174 180 18 18. 19.2 19.4 18.36
Trs 15.85 16.72 75 2 45 29 92 96 19.64 19.80  24.92 23
Tryo 15.85 15.48 157'0 149'6 1391 198 946 850 773 6.95 56.15* 1156
. .8 8. 8. 8.8 .
Trys 15.85 16.64  17.12 1765 178 122 165 18 19.20  19.35  22.08 17293
17.6 17. 18. 18.6 18. 18.00
Try. 1585 1668 1718 74 769 03 A 89 19.28 1946 22777 .
17.0 17.5 17.8 18.4 18.7 17.84
Trys 1585  16.60 6 . A 18.12 A 8 19.06  19.20  21.13 .
Mea 15.85 1640 167 170 1714 169 16.7 16.6 1655 16.52
n a a a a a 8a 0a 54 a a

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table 6. Effect of Chemical Preservatives on Non-reducing Sugar of Strawberry Juice at Refrigeration

Temperature (4-10°C)

. Storage period in days

g

% Initial 20 40 6o 80 120 180 240 300 360 %  Mea

= Dec n

Non-reducing sugar

Tros 374 306 248 192 158 146 122 o096 o0.62 038 82.8 1.g4
Trag 374 344 322 304 288 274 266 258 252 248 322~6 2-23
Trye 374 344 320 300 284 270 2062 254 248 244 32'7 2'20
Tryt 374 346 3.24 306 290 276 268 260 254 250 32'1 2'24
Trio 374 300 2.52 194 1.62 150 124 100 0.66 042 Si'7 I'g7

Global Drug Design & Development Review (GDDDR)
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TR41
TR42

Trys

Mea
n

374

374

374
374

a

3:50
3.48

3-52

3-37
b

332
3.28

3.30

3.07
bc

3.16
3.12

3.20

2.80

cd

3.02
2.98

3.06

2.61
de

290 280 272 2.66
286 276 268 262
2.94 284 276 270
248  2.35 223 210

ef efg fgh gh

26, 299 3.04
. s .
31.0 3.0l
2.58 . .
566 288  3.07
' 8 a
2.01
h

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table 7. Effect of Chemical Preservatives on Color of Strawberry Juice Stored at Refrigeration

Temperature (4-10°C)

Storage period in days
:
S Initial 20 40 60 8o 120 180 240 300 360  %Dec Mean
=
Color score rate
Tras 800 700 667 667 630 600 567 567 550 5.50 31.25 6.298 ¢
Trag 800 750 750 700 700 700 650 650  6.00 5.50 31.25 6.8502
Trso 800 750 750 700 700 700 650 650 0650 5.50 31.25 6.900 a
Trs 800 750 750 700 700 700 650 650 050 5.50 31.25 6.900 a
Tryo 800 700 667 667 630 600 567 567 550 550 31.25 6.280 ¢
Tryr 800 750 750 700 700 650 650 600 600  6.00 25.00 6'3:0
TRy 800 750 750 700 700 650 6350 600  6.00 6.00 25.00 6'3850
Trys 800 667 0667 667 630 0667 667 650 600 600 2500  6.615b
Mean 800 727 718 687 673 658 634 616 600 5.688
© o a 1b 9b 6¢c 8 cd 4d Ie 8 ef of g

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table 8. Effect of Chemical Preservatives on Flavor of Strawberry Juice Stored at Refrigeration

Temperature (4-10°C).

" Storage period in days

§

g Initial 20 40 60 8o 120 180 240 300 360 % Dec Mean

H

Flavor score rate

Troy 8.00 6.67 600  5.65 5.00 450 370  2.67 2,50 2.00 75.00  4.66b
Tras 8.00 7.50  7.50 7.00  7.00 7.00 6.50 6.50 6.00  5.50 31.25 6.85a
Tras 8.00 7.50  7.50 7.00  7.00 7.00 6.50 6.50 6.00  5.50 31.25 6.85a
Troy 8.00 7.50  7.50 7.00  7.00 7.00 6.50 6.50 6.00  5.50 31.25 6.85a
Trs6 8.00 6.67  6.30 6.00 530 5.00 470  2.00 167 167 79.12 473 b
Trs; 8.00 7.50  7.50 7.00  7.00 7.00 6.50 6.50 6.00 567 29.12 6.86 a
Trss 8.00 7.50  7.50 7.00  7.00 7.00 6.50 6.50 6.00  5.67 29.12 6.86 a
Trs 8.00 .50 .50 .00 .00 00 650 650 600 506 2912 6.86a

Vol VI, No. 1V (Fall z0z1)
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Mean

8.00 7.29 7.16
a

b bc

6.70
bed

6.53
cde

6.43
de

5-92
ef

545

fg

5-02

gh

4.64
h

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table g. Effect of Chemical Preservatives on Consistency of Strawberry Juice Stored at Refrigeration

Temperature (4-10°C).

o Storage Period in Days
:
§ Initial 20 40 60 8o 120 180 240 300 360 % Dec Mea
H
consistency score rate
Tras 8.00 6.67 6.60 6.30 5.50 5.30 5.00 4.60 4.50 4.00 50.00 g'64
6.69
Trag 8.00 7.50 7.50 7.00 7.00 6.50 6.50 6.00 5.67 5.25 34.37 .
6.69
Trzo  8.00 7.50 7.50 7.00 7.00 6.50 6.50 6.00 5.67 5.25 34.37 .
6.69
Trs 8.00 7.50 7.50 7.00 7.00 6.50 6.50 6.00 5.67 5.25 34.37 .
Tryo 8.00 6.67 6.60 6.30 5.50 5.30 5.00 4.60 4.50 4.00 50.00 g'64
6.67
Trys 8.00 7.50 7.50 7.00 7.00 6.50 6.50 6.00 6.00 5.67 29.12 .
6.67
TRy 8.00 7.50 7.50 7.00 7.00 6.50 6.50 6.00 6.00 5.50 31.25 .
Trys 8.00 7.50 7.50 7.00 7.00 6.67 6.50 6.50 6.00 5.67 29.12 5'83
Mea  8.00 7.29 7.27 662 6.22 6.12 5.17 5.50
n a b b 682c d d e e 507

Values tollowed by different letters are significantly (p<o.o5) different from each other.

Table 10. Effect of Chemical Preservatives on Overall Acceptability of Strawberry Juice at Refrigeration

Temperature
e Storage period in days
)
B Initia %
I
£ 1 20 40 60 8o 120 180 240 300 360 Dec Mean
Overall acceptability score rate
Tras 8.00 7.00 6.67 630 600 5067 500 @ 5.00 4.50 4.00  50.00 SEI
Trag 8.00 7.50 7.50  7.00 7.00 700 050 6.50 6.00 5.50  31.25 655
6.85
Trso 8.00 7.50 750  7.00 7.00 700 650 6.50 6.00 5.50  31.25 .
Trs 8.00 7.50 7.50  7.00 7.00 7.00 050 6.50 6.00 5.50  31.25 6'885
Tryo 8.00 7.00 6.67 630 600 5067 530 500 4.50 4.00  50.00 5’54
10 Global Drug Design & Development Review (GDDDR)



Quality Analysis of Refrigerated Strawberry Juice with TSS of zo.5 Treated with Sodium Benzoate and Potassium
Sorbate and Citric Acid

& Storage period in days
8
8 Initia %
I
E ) 20 40 60 8o 120 180 240 300 360 Dec Mean
Try 8oo 750 750 700 700 700 650  6.00 600 567 2912 5.5Ia
Try 800 750 750  7.00 700 700 650  6.00 5.67 5.67 2012 6'58
6.86
Trys 800 750 750  7.00 700 700 650 6350 6.00 5.67 2012 .
8oo 737 729 682 675 666 616 6.00 5.58 -
Mean . b b . . . d d e 5.18 f

Values tollowed by different letters are significantly (p<o.o5) different from each other.

* = decrease occurred in 1t

Vol VI, No. 1V (Fall z0z1)
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