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Abstract

To extend the shelf-life of semi-dried right-eyed flounder (Pseudopleuronectes herzensteini), the products
were packed in a Ny/PE/LDPE (0.015/0.045/0.040 mm) laminated film with 100% CO, gas, 100% N, gas,
vacuum and air, respectively, and then stored at 5°C and 20°C. Quality attributes of the products during
storage were assessed in terms of moisture content, pH, volatile basic nitrogen (VBN), viable cell count,
thiobarbituric acid (TBA) value, peroxide value (POV), color value and organoleptic properties. Shelf-lives of
the products stored at 5°C were 10 days, 7 days, 7 days and 5 days in CO,, N,, vacuum and air packaging
products, respectively. In cases of 20°C storage, however, the shelf-lives of all the products were only one
day. The shelf-life extension of the products were observed in CO,>N,, vacuum>air packaging in order.
Modified atmosphere packaging could give a positive effect on extending the shelf-life of the products during

storage only at 5°C.
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Table 1. Chemical composition of right-eyed flounde(%)

Sample  Moisture Crude Crude Crude Carbo-
P protein  lipid ash hydrate
Raw 76.9 17.2 4.7 0.9 0.3
Semi-dried  69.0 22.9 6.5 1.3 0.3
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Fig. 1. Changes in moisture content, pH and VBN of
semi-dried right-eyed flounder during storage at 5°C. O
—O: air package, @—®@: CO, package, A—A: N,
package, A—aA: vacuum package.
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Fig. 2. Changes in moisture content, pH and VBN of
semi-dried right-eyed flounder during storage at 20°C.
O—0: air package, @—@®: CO, package, A—A: N,
package, &—a4: vacuum package.
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Fig. 3. Changes in viable cell content, TBA and POV
of semi-dried right-eyed flounder during storage at
5°C. O—O: air package, ®—®: CO, package, A—A: N,
package, A—A: vacuum package.
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Fig. 4. Changes in viable cell content, TBA and POV of
semo-dried right-eyed flounder during storage at 20°C.
O—(C: air package, @—@: CO, package, A—~A: N,
package, A—A: vacuum package.
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Table 2. Changes in color values of semi-dried right-eyed flounder during storage at 5°C

Storage Air CO, N, Vacuum
time (days) a b AE L a b AE L a b AE L a b AE
0 556 06 05 602 556 06 05 602 556 06 05 602 556 06 05 602
1 5.7 0.7 06 639 541 06 28 602 535 16 32 625 526 32 15 635
3 507 05 33 642 530 19 41 620 523 18 30 629 509 28 52 635
5 482 09 23 665 519 22 37 643 505 22 33 650 487 35 64 656
7 474 12 26 669 508 06 48 654 495 17 35 659 486 29 46 660
10 468 31 54 682 476 25 60 664 472 40 82 673 475 36 63 680
15 454 28 81 751 465 2.6 69 700 460 45 97 693 450 38 81 745

Table 3. Changes in color values of semi-dried right-eyed flounder during storage at 20°C

Storage Air co, N; Vacuum

(f;;';‘;) L a b AE L a b AE L a b AE L a b AE
0 556 06 05 602 556 06 05 602 556 06 05 602 556 06 05 602
1 480 48 75 665 498 45 S0 626 490 68 64 646 486 65 89 649
3 468 28 65 696 485 06 39 684 474 38 57 690 470 31 62 696
5 455 32 67 705 473 28 45 690 470 35 48 694 468 27 60 690

Table 4. Results” of sensory evaluation in semi-dried right-eyed flounder during storage at 5°C

Storage time (days) Package Odor Color Textute Overall acceptance
Air 4.13+0.18% 4.09+0.20° 4.161:0.22% 4.16+0.21"
. CO;, 4.67+0.10° 4.73+0.14* 4.71+0.15° 471+0.12°
N, 4.5410.14° 4.51+0.13" 4.57+0.13 4.5340.14"
Vacuum 4.23+0.16" 431+0.16" 4.34+0.18 4.27+0.14"
Air 3.39+0.23" 3.44+0.18° 3.46:1+0.17% 3.44+0.18°
3 Co, 4301017 427+40.13% 4334017 4.31+0.15"
N, 3.80+0.19° 3.76+0.20d 3.77+0.21d 3.79+0.18d
Vacuum 3.60+0.13% 3.60+0.13% 3.60+0.13¢ 3.60+0.13"
Air 3.11+0.20 3.16+0.22" 3.23+0.21% 3.20+0.19°
s Co, 4.04+0.28% 3.9940.38° 4.01£0.23° 4.04+0.28°
N, 3.51+0.13F" 3.4940.15% 3.56:0.10¢ 3.49+0.11°%
Vacuum 3.31+0.16" 3.29+0.20%" 3.334+0.15% 3.294-0.15
Air 2.16+0.26™ 2.20+0.26" 2.19+0.24* 2.1910.25*
; Co, 3.66+0.21¢ 3.66+0.21* 3.67+0.21% 3.661+0.21*
N, 3.26+0.22* 3.26+0.18 3.26+0.16' 3.27+0.18"
Vacuum 3.03+0.11" 3.041+0.17 3.06+0.17 3.03+0.1¢
Air 1474027 1.47+0.26" 1.4740.26" 1.47+0.26"
10 Co, 3.46+0.10% 3.49+0.12" 3.46+0.11¢ 3.47+0.13"
N, 2.21:+0.20" 2.26+0.19" 2.23:+0.20* 2.26+0.19*
Vacuum 1.93+0.15° 1.94+0.10' 1.94+0.13' 1.9340.111
Air 1.13+0.16" 1.09+£0.15™ 1.0940.15™ 1.09+0.15™
Co, 2.20+0.22° 2.20+0.22* 2214023 2.20+0.22"
15 N, 1.96+0.36™ 1.9640.36' 1.26:£0.34 1.96+0.36'
Vacuum 1.261+0.34° 1.264-0.34" 1.11:40.20™ 1.261+0.34°

"Mean + standard deviation.
“®The same letters in the same column indicate no significant difference at the 5% level using Duncan's muitiple range test.
Scale: 5=very good, 4=good, 3=acceptable, 2=poor, 1=very poor.
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