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Oneway
TREAT =1

Descriptive8

N Mean |Std. Deviation|Std. Error | Minimum |Maximum
TISSUE O 8 5.00 .000 .000 5 5
4 8 5.00 .000 .000 5 5
8 8 4.13 .835 .295 3 5
12 8 3.25 707 .250 2 4
16 8 1.63 518 .183 1 2
Total 40 3.80 1.381 .218 1 5
TASTE O 8 5.00 .000 .000 5 5
4 8 5.00 .000 .000 5 5
8 8 413 .641 227 3 5
12 8 3.25 707 .250 2 4
16 8 2.63 518 .183 2 3
Total 40 4.00 1.062 .168 2 5
ODUR O 8 5.00 .000 .000 5 5
4 8 5.00 .000 .000 5 5
8 8 3.88 .835 .295 3 5
12 8 2.88 .835 .295 2 4
16 8 2.38 518 .183 2 3
Total 40 3.83 1.217 192 2 5
a.TREAT=1
ANOVA2
Sum of
Squares df Mean Square F Sig.
TISSUE  Between Groups 64.150 4 16.038 54.762 .000
Within Groups 10.250 35 293
Total 74.400 39
TASTE Between Groups 35.750 4 8.938 37917 .000
Within Groups 8.250 35 .236
Total 44.000 39
ODUR Between Groups 46.150 4 11.538 34.737 .000
Within Groups 11.625 35 332
Total 57.775 39

a. TREAT=1
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Descriptives

N Mean Std. Deviation | Std. Error | Minimum | Maximum
TISSUE O 8 5.00 .000 .000 5 5
4 8 5.00 .000 .000 5 5
8 8 5.00 .000 .000 5 5
12 8 3.50 .926 .327 2 5
16 8 1.38 .518 .183 1 2
Total 40 3.98 1.510 .239 1 5
TASTE O 8 5.00 .000 .000 5 5
4 8 5.00 .000 .000 5 5
8 8 5.00 .000 .000 5 5
12 8 4.25 .707 .250 3 5
16 8 2.88 .354 .125 2 3
Total 40 4.43 .903 .143 2 5
ODUR O 8 5.00 .000 .000 5 5
4 8 5.00 .000 .000 5 5
8 8 5.00 .000 .000 5 5
12 8 3.38 1.302 .460 2 5
16 8 2.38 .518 .183 2 3
Total 40 415 1.252 .198 2 5
a. TREAT =2
TREAT=2
ANOVA?2
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups 81.100 4 20.275 90.111 .000
Within Groups 7.875 35 .225
Total 88.975 39
TASTE Between Groups 27.400 4 6.850 54.800 .000
Within Groups 4.375 35 .125
Total 31.775 39
ODUR Between Groups 47.350 4 11.838 30.132 .000
Within Groups 13.750 35 .393
Total 61.100 39

a. TREAT =2
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TREAT =3
Descriptives?
N Mean Std. Deviation | Std. Error [ Minimum | Maximum
TISSUE O 8 5.00 .000 .000 5 5
4 8 4.38 .518 .183 4 5
8 8 4.25 .463 .164 4 5
12 8 2.00 .000 .000 2 2
16 8 1.38 .518 .183 1 2
Total 40 3.40 1.499 .237 1 5
TASTE 0 8 5.00 .000 .000 5 5
4 8 4.38 .518 .183 4 5
8 8 3.75 .886 .313 3 5
12 8 3.00 .926 .327 2 5
16 8 2.38 .518 .183 2 3
Total 40 3.70 1.137 .180 2 5
ODUR 0 8 5.00 .000 .000 5 5
4 8 4.50 .756 .267 3 5
8 8 3.00 .926 .327 2 5
12 8 3.25 1.035 .366 2 5
16 8 2.00 .535 .189 1 3
Total 40 3.55 1.300 .206 1 5
a. TREAT=3
ANOVA2
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups 82.350 4 20.588 137.250 .000
Within Groups 5.250 35 .150
Total 87.600 39
TASTE Between Groups 35.150 4 8.788 20.168 .000
Within Groups 15.250 35 .436
Total 50.400 39
ODUR Between Groups 46.400 4 11.600 20.821 .000
Within Groups 19.500 35 .557
Total 65.900 39

a. TREAT =3
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TREAT =4
Descriptive8
N Mean |Std. Deviation|Std. Error | Minimum |Maximum
TISSUE 0 8 5.00 .000 .000 5 5
4 8 4.63 518 183 4 5
8 8 3.88 .835 295 3 5
12 8 2.38 518 183 2 3
16 8 1.38 .518 183 1 2
Total 40 3.45 1.484 .235 1 5
TASTE O 8 5.00 .000 .000 5 5
4 8 4.13 .354 125 4 5
8 8 3.75 .886 313 3 5
12 8 2.63 744 .263 2 4
16 8 2.00 .000 .000 2 2
Total 40 3.50 1.198 189 2 5
ODUR O 8 5.00 .000 .000 5 5
4 8 4.13 .641 227 3 5
8 8 3.00 .926 327 2 5
12 8 2.38 .518 183 2 3
16 8 1.88 .354 125 1 2
Total 40 3.28 1.281 203 1 5
a. TREAT =4
ANOVA
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups| 75.400 4 18.850 62.833 .000
Within Groups 10.500 35 .300
Total 85.900 39
TASTE Between Groups| 45.750 4 11.438 39.055 .000
Within Groups 10.250 35 .293
Total 56.000 39
ODUR  Between Groups| 52.350 4 13.088 39.403 .000
Within Groups 11.625 35 332
Total 63.975 39

a. TREAT = 4
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TREAT =5
Descriptives?
N Mean Std. Deviation | Std. Error [ Minimum | Maximum
TISSUE O 8 5.00 .000 .000 5 5
4 8 3.88 .835 .295 3 5
8 8 4.00 .926 .327 3 5
12 8 3.13 1.126 .398 2 5
16 8 2.25 463 .164 2 3
19 9 2.00 .707 .236 1 3
21 8 1.63 .518 .183 1 2
Total 57 3.11 1.345 178 1 5
TASTE 0 8 4.25 .707 .250 3 5
4 8 4.00 .756 267 3 5
8 8 3.63 .518 .183 3 4
12 8 3.13 641 227 2 4
16 8 2.75 .707 .250 2 4
19 9 3.00 .707 .236 2 4
21 8 2.63 .518 .183 2 3
Total 57 3.33 .852 1113 2 5
ODUR 0 8 5.00 .000 .000 5 5
4 8 4.38 744 .263 3 5
8 8 3.88 .835 .295 3 5
12 8 3.50 1.069 .378 2 5
16 8 2.38 .518 .183 2 3
19 9 3.00 .707 .236 2 4
21 8 2.13 .835 .295 1 3
Total 57 3.46 1.196 .158 1 5
a. TREAT =5
ANOVA
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups 74.243 6 12.374 22.809 .000
Within Groups 27.125 50 .543
Total 101.368 56
TASTE Between Groups 19.042 6 3.174 7.338 .000
Within Groups 21.625 50 433
Total 40.667 56
ODUR Between Groups 52.640 6 8.773 15.952 .000
Within Groups 27.500 50 .550
Total 80.140 56

a. TREAT =5
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TREAT =6
Descriptives?
N Mean Std. Deviation | Std. Error | Minimum | Maximum
TISSUE 0 8 4.38 .518 .183 4 5
4 8 4.13 .835 .295 3 5
8 8 4.13 .641 227 3 5
12 8 3.75 1.165 412 2 5
16 8 2.38 .916 .324 1 3
19 9 2.11 .782 .261 1 3
Total 49 3.45 1.209 173 1 5
TASTE O 8 5.00 .000 .000 5 5
4 8 4.25 .707 .250 3 5
8 8 3.88 .835 .295 3 5
12 8 3.50 1.195 423 2 5
16 8 2.63 744 .263 2 4
19 9 2.67 .707 .236 2 4
Total 49 3.63 1.131 .162 2 5
ODUR 0 8 5.00 .000 .000 5 5
4 8 4.00 .756 .267 3 5
8 8 3.88 .835 .295 3 5
12 8 3.38 .518 .183 3 4
16 8 3.00 .000 .000 3 3
19 9 3.11 .601 .200 2 4
Total 49 3.71 .866 124 2 5
a. TREAT=6
ANOVA2
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups 40.234 5 8.047 11.576 .000
Within Groups 29.889 43 .695
Total 70.122 48
TASTE  Between Groups 35.138 5 7.028 11.512 .000
Within Groups 26.250 43 .610
Total 61.388 48
ODUR Between Groups 22.361 5 4.472 14.100 .000
Within Groups 13.639 43 317
Total 36.000 48

a. TREAT =6
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TREAT =7
Descriptives?
N Mean Std. Deviation | Std. Error | Minimum | Maximum
TISSUE O 8 5.00 .000 .000 5 5
4 8 4.50 1.069 .378 2 5
8 8 4.63 .518 .183 4 5
12 8 3.38 1.188 .420 2 5
16 8 2.88 1.553 .549 1 5
19 9 2.44 1.014 .338 1 4
21 8 1.13 .354 125 1 2
Total 57 3.40 1.580 .209 1 5
TASTE 0 8 5.00 .000 .000 5 5
4 8 4.75 463 .164 4 5
8 8 4.75 1463 .164 4 5
12 8 4.00 1.069 .378 2 5
16 8 3.13 1.246 441 2 5
19 9 2.89 1.364 .455 1 5
21 8 1.88 1.642 .581 1 5
Total 57 3.75 1.479 .196 1 5
ODUR 0 8 5.00 .000 .000 5 5
4 8 4.75 463 .164 4 5
8 8 4.50 .535 .189 4 5
12 8 4.00 .926 .327 2 5
16 8 3.13 1.246 441 1 4
19 9 2.56 .882 .294 2 4
21 8 1.38 744 .263 1 3
Total 57 3.60 1.438 .190 1 5
a. TREAT =7
ANOVA
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups 93.997 6 15.666 17.132 .000
Within Groups 45,722 50 914
Total 139.719 56
TASTE Between Groups 66.923 6 11.154 10.023 .000
Within Groups 55.639 50 1.113
Total 122.561 56
ODUR Between Groups 85.247 6 14.208 23.313 .000
Within Groups 30.472 50 .609
Total 115.719 56

a. TREAT =7
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TREAT =8
Descriptives?
N Mean Std. Deviation | Std. Error | Minimum | Maximum
TISSUE O 8 5.00 .000 .000 5 5
4 8 4.75 463 .164 4 5
8 8 4.25 .886 .313 3 5
12 8 3.25 1.165 412 2 5
16 8 3.63 1.061 375 2 5
19 9 2.22 1.202 401 1 4
21 8 1.50 .535 .189 1 2
Total 57 3.49 1.465 .194 1 5
TASTE 0 8 5.00 .000 .000 5 5
4 8 4.75 .463 .164 4 5
8 8 4.75 .463 .164 4 5
12 8 3.50 1.309 .463 2 5
16 8 3.63 744 .263 2 4
19 9 2.67 1.225 .408 1 5
21 8 2.00 .756 .267 1 3
Total 57 3.74 1.330 176 1 5
ODUR 0 8 5.00 .000 .000 5 5
4 8 4.63 1.061 375 2 5
8 8 4.75 463 .164 4 5
12 8 3.75 1.165 412 2 5
16 8 3.88 .835 .295 2 5
19 9 2.56 1.236 412 1 4
21 8 1.50 .535 .189 1 2
Total 57 3.70 1.451 .192 1 5
a. TREAT =8
ANOVA
Sum of
Squares df Mean Square F Sig.
TISSUE Between Groups 82.315 6 13.719 18.085 .000
Within Groups 37.931 50 .759
Total 120.246 56
TASTE  Between Groups 64.178 6 10.696 15.335 .000
Within Groups 34.875 50 .698
Total 99.053 56
ODUR Between Groups 79.958 6 13.326 17.547 .000
Within Groups 37.972 50 .759
Total 117.930 56

a. TREAT =8
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Abstract:

In this study, influence of modified atmosphere packaging on shelflife of trout (Oncorhynchus mykiss) (whole
fish without visceral and without head and tail fish) stored in 4 to 62c was examined. Fish stored in MAP
condition and control samples, in different time, were tested for spoilage chemical factors (TVN, PV and pH),
microbial parameters (total viable count, clostridium botulinum) and sensory factors too. Mixed gases including
€0, (30-50%), N, (40-65%) and 0, (0 to 20%) were used for trout (without head and tail =6 treatments) and
(whole fish without visceral and control = 2 treatments) statistical the analysis results showed that examined
factors were significant difference during storage (P<0.001). Mixed gases haven’t had inhibitory effect on
spoilage factors (chemical and microbia parameters). However spoilage process was delayed. Increasing of
chemical and microbial changesin control sampleswas higher than treatment samples especially TVN.

The results also showed that shelflife of control samples stored 4-6?c were between 6-12 days but in MAP
samples were 19 days. Mixed gases including co, (40%) , N, (55%) and o, (5%) were the best formula and the
shelflife of fish (without head and tail) was 16 days where it was 19 days in whole fish (Lack of visceral). The
results showed that storage of trout in MAP condition facilities storage and increasing of fish shelflife too.

Key words: Modified Atmosphere Packaging, Shelflife, Rainbow trout
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