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1. Modified atmosphere packaging (MAP)
2. Head Space
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5. Total Soluble Solid (TSS)

6. Atago

7. Brix

8. Plate Count Agar

9.Violet Red Bile Dextrose Agar
10. Potato Dextrose Agar

11. Chloramphenicol
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Table 1 Pomegranate ripening indices Robab
species (solids content, pH, titratable acidity)

Quality parameterscontent Amounts
Total solids content(%) 20.1+0.3
Titrable acidity(%) 19.5+0.1
pH 4.02+0.1
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Table 2 Changes in pH value of pomegranate seeds packed with modified atmosphere during storage
at temperature 4+1°C

Storage days Control Treatment 1 Treatment 2 Treatment 3
0 4.02+0.10** 4.02+0.10** 4.02+0.10™* 4.02+0.10™°
4 3.96 + 0.09*° 3.94+0.07*° 3.81+0.13B° 3.92+0.114°
7 3.84+0.19*° 3.76 + 0.20*¢ 3.65+0.15%¢ 3.80+0.11%¢
11 3.62 + 0.02%¢ 3.4240.13%¢ 3.46 + 0.05% 3.54+0.075¢
14 3.46+0.11*¢ 3.324+0.10%¢ 3.2140.10%¢ 3.38+0.03%¢

Treatment 1: 15% carbon dioxide, 10% oxygen, 75% nitrogen; Treatment 2: 30%carbon dioxide, 70% nitrogen
Treatment 3: 100% nitrogen. Different uppercase letters indicate significant difference at p <0.05 level between
data in each row and lowercase letters indicate significant difference at p <0.05 level between data in each

column.

Table 3 Changes in titrable acidity (% acid citric) of pomegranate seeds packed with modified
atmosphere during storage at temperature 4+1°C

Treatment 1

Treatment 2

Treatment 3

Storage days Control
0 19.50 + 0.11%¢
4 21.30 + 0.05™¢
7 22.90 £ 0.12%¢
11 24.00+ 0.10*°
14 25.10 + 0.03"*

19.50 + 0.117°
20.80 + 0.19*¢
22.20+ 0.13%¢
23.70 + 0.18*°
24,40+ 0.118*

19.50 + 0.117°
20.10 + 0.1354
21.00+ 0.12¢¢
21.40 + 0.065°
21.90 + 0.19%*

19.50 + 0.11%¢
19.90 + 0.095¢
20.40 + 0.01¢¢
20.90 + 0.175°
21.50 + 0.06“*

Treatment 1: 15% carbon dioxide, 10% oxygen, 75% nitrogen; Treatment 2: 30%carbon dioxide, 70% nitrogen
Treatment 3: 100% nitrogen. Different uppercase letters indicate significant difference at p <0.05 level between
data in each row and lowercase letters indicate significant difference at p <0.05 level between data in each

column.
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Table 4 Changes in total soluble solids of pomegranate seeds packed with modified atmosphere
during storage at temperature 4+1°C

Storage days Control Treatment 1 Treatment 2 Treatment 3
0 20.10 + 0.50™* 20.10 + 0.50™* 20.10 + 0.50™* 20.10 + 0.50™*
4 19.30 + 0.605° 19.70 + 0.30™* 19.90 + 0.20™* 19.50 + 0.40"
7 17.60 + 0.90%¢ 17.90 + 0.255° 18.70 + 0.70"° 18.80 + 0.50"°
11 16.30 + 0.30%¢ 16.90 + 0.40%¢ 17.90 + 0.60*° 17.60 + 0.30™°
14 15.40 + 0.20°° 15.70 + 0.10¢ 17.20 + 0.20%¢ 16.90 + 0.60%¢

Treatment 1: 15% carbon dioxide, 10% oxygen, 75% nitrogen; Treatment 2: 30%carbon dioxide, 70% nitrogen;
Treatment 3: 100% nitrogen. Different uppercase letters indicate significant difference at p <0.05 level between
data in each row and lowercase letters indicate significant difference at p <0.05 level between data in each
column.
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Table 5 Number of psychrophilic microorganisms (cfu/g) of fresh pomegranate seeds packed with
modified atmosphere

Fig 1 Mesophilic counts (cfu/g) of fresh
pomegranate seeds packed with modified
atmosphere, stored up to 14 days at 4 -C

Storage days Control Treatment 1 Treatment 2 Treatment 3
0 1.60 + 0.13%¢ 1.60 + 0.02*¢ 1.60 + 0.06™¢ 1.60 + 0.08*¢
4 3.96 + 0.13*¢ 3.80 + 0.14*¢ 2.75+0.04%¢ 3.05+ 0.1424
7 6.52+0.07%¢ 6.22+0.18%¢ 4.93 +0.07°° 5.43+0.21%¢
11 7.50 + 0.20*° 7.38 + 0.09%° 6.87 +0.15°° 7.13+0.13%°
14 7.91 +0.05™* 7.88 + 0.05%* 7.20 + 0.05%* 7.67+0.18%2

Treatment 1: 15% carbon dioxide, 10% oxygen, 75% nitrogen, Treatment 2: 30%carbon dioxide, 70% nitrogen,
Treatment 3: 100% nitrogen. Different uppercase letters indicate significant difference at p <0.05 level between

data in each row and lowercase letters indicate significant difference at p <0.05 level between data in each

column.

Table 6 Number of yeasts of fresh pomegranate seeds packed with modified atmosphere

Storage days Control Treatment 1 Treatment 2 Treatment 3
0 1.90 + 0.12%9 1.85+0.08"¢ 1.80 + 0.05™¢ 1.80 + 0.02%9
4 4.61 + 0.06*¢ 3.91+0.128¢ 2.95+0.15%¢ 3.45+0.14%¢
7 7.52+0.16*° 6.53 + 0.238¢ 5.12+0.20°¢ 5.52+0.05°°
11 7.83 4+ 0.18%%® 7.71 +0.285° 6.94 +0.182° 7.62+0.21¢°
14 8.12+0.08"* 7.93 + 0.04%2 7.00 + 0.07°¢ 7.73 + 0.07*

Treatment 1: 15% carbon dioxide, 10% oxygen, 75% nitrogen, Treatment 2: 30%carbon dioxide, 70% nitrogen,
Treatment 3: 100% nitrogen. Different uppercase letters indicate significant difference at p <0.05 level between
data in each row and lowercase letters indicate significant difference at p <0.05 level between data in each

column.
Table 7 Number of Enterobacteriaceae (cfu/g) of fresh pomegranate seeds packed with modified
atmosphere
Storage days Control Treatment 1 Treatment 2 Treatment 3
0 3.45+0.12%7 3.45+0.08*¢ 3.42+0.05*¢ 3.43+0.02*¢
4 4.82 +0.06™° 4.73 +0.12B¢ 4.05+0.15"¢ 4.21+0.14%¢
7 7.82+0.16*° 7.58 + 0.235¢ 6.91+ 0.20°¢ 7.20+ 0.05%¢
11 8.68+0.18" 8.19+ 0.285° 7.52+0.18°° 7.64+0.21°°
14 8.87 +0.08"* 8.53 +0.04%* 8.10+0.07°* 8.22 +0.07*

Treatment 1: 15% carbon dioxide, 10% oxygen, 75% nitrogen, Treatment 2: 30%carbon dioxide, 70% nitrogen,
Treatment 3: 100% nitrogen. Different uppercase letters indicate significant difference at p <0.05 level between
data in each row and lowercase letters indicate significant difference at p <0.05 level between data in each
column.
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Fig 2 The effect of modified atmosphere packaging
on the general acceptance of pomegranate seeds
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ARTICIE INFO ABSTRACT

Article History: Iran is one of the largest producers of pomegranate fruit in the world. Plenty
of pomegranates produced are freshly consumed; however, fresh pomegranate

Received 18 January 2020 consumption is not easy due to its nature. Pomegranate seeds are never sold

Accepted 26 December 2020 fresh as in other ready-to-eat fruit packages in stores. For this purpose, in the

present study, fresh pomegranate seeds were packaged in polyethylene-

polyamide packages under atmospheric conditions modified with carbon
dioxide: oxygen: nitrogen in three compounds: 15:10:75, 30: 0: 70, 0: 0: 100
Pomegranate seeds, were packaged and kept in refrig.erator for two weeks. Pomegranate seeds
Modified atmosphere packaging, were evaluated for sensory proper‘Fles, biochemical par.a‘meters and the grov.V‘Fh
Shelf life, rate of _yeast, Enterobacteriaceae, psychrophilic and mesophilic
Quality. microorganisms. The results showed that packed pomegranate seeds in the

Keywords:

presence of the highest amount of carbon dioxide (30% carbon dioxide+ 70%
10.52547/fsct.18.03.22 nitrogen) were significantly dlffqrent from the other treatments, had the
longest shelf life and more score in terms of sensory properties. It was also
found that high levels of carbon dioxide in packaging significantly reduced
*Corresponding Author E-Mail: the growth of psychrophilic, mesophilic, Enterobacteriaceae and yeast

d.jafarpour84@yahoo.com microorganisms.
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