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Effect of Modified Atmosphere Packaging Gas Composition on Quality
Preservation of Korean Rockfish Fillets

Eo Jin Park, Su Chan Kim, and Duck Soon An*

Department of Pharmaceutical Engineering, Kyungnam University, Changwon 51767, Korea

Abstract In order to extend shelf life for rockfish fillets by modified atmosphere packaging (MAP), different package
atmospheres were compared in the product quality preservation. Firstly, CO, solubility was measured at 0, 5, 10, and
15°C to be incorporated into the mathematical model to predict the volume and CO, concentration of the package at
expected storage temperature. The CO, solubility given in Henry’s constant decreased with temperature to be fitted with
a linear equation. Then air packaging as control and four MAP conditions of 100 g fillets were prepared and stored for
duration of 5 days at 10°C to compare them in the quality preservation effect. Four MAP conditions employed were
C0O,(60):0,(30):N,(10), CO,(60):0,(0):N,(40), CO,(30):0,(30):N,(40) and CO,(30):0,(0):N,(70). MAP conditions with
high CO, concentration inhibited total aerobic bacteria, and the conditions containing O, led to low TVB-N. MAP of
CO4(60):0,(30):N,(10) was found to be the best condition for rockfish fillet preservation considering total aerobic bac-

teria growth and nitrogenous volatiles production.
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Fig. 1. HCO2 (CO, solubility) of rockfish fillet as function of

temperature. Vertical bars are standard deviations
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Fig. 2. Comparison between the observed and predicted values
of (A) the partial pressure of CO, and (B) void volume of the
rockfish fillet packages at 5°C. The dashed lines represent 95%
prediction interval given as +2RMSE from the complete agreement.
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Table 1. The predicted and observed values of the partial pressure of CO, and void volume of the rockfish fillet packages in different

MAPs at 10°C

Partial pressure of CO, (atm) Void volume (mL)
Treatment
Predicted values Observed values Predicted values Observed values
C0,(60):0,(30):N,(10) 0.509+0.001 0.533+0.018 235.4+£1.2 226.0£13.6
C0,(60):0,(0):N,(40) 0.508+0.007 0.495+0.015 230.5+18.3 223.4£16.3
C0,(30):0,(30):N,(40) 0.235+0.004 0.261+0.007 267.1£18.1 271.2+£32.3
C04(30):0,(0):N,(70) 0.236+0.004 0.223+0.004 272.3+16.1 282.8£14.9

Values are meansztstandard deviations.
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Fig. 3. Gas concentration of rockfish fillet packages flushed
with different atmospheres and stored at 10°C for 5 days. x:
Control, @: C02(60)'02(30)'N2(10) (O: CO,(60):0,(0):N,(40),
A CO,(30):0,(30):N5(40), 21 CO4(30):0,(0):N,(70). Vertical
bars are standard deviations.
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Fig. 4. Total aerobic bacteria of rockfish fillet packaged in dif-
ferent treatments and stored at 10°C for 5 days. x: Control, @
: CO4(60):0,(30):N,(10), ©: CO4(60):0,(0):N,(40), A: CO,(30):
0,(30):N,(40), A: CO,(30):0,(0):N,(70). Vertical bars are
standard deviations.
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ol Floz FHH 53] C0,(60):0,(30):N,(10) £
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3 FoiFo® WA fAEAT A Ankiels 27 W
218k 60% CO,7F Fdl AR &gt okd 2%
oMol A71A F5e] Kdo] e g4 ke ® pHO 7
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Fig. 4= A7 Bt xvlae gl 49 Z 5714
e 2 Wsh Aijolnt. 7 |EAS = U1V H T
W 21% 0, T==Z <l %7] 4.07 log CFU/gollA 6.59
log CFU/ge & Z7|1% S2lo] =Uth 7| Egola A
A 190l 4 Wl 0, 5E7F 15.0%= 748k, CO,7t
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Table 2. Change in pH of rockfish fillet packaged in different treatments and stored at 10°C for 5 days

Time (days) Control ‘C02(60):02(30):N2(10)‘ CO,(60):0,(0):N,(40) |C02(30):O2(30):N2(40)‘ C0,(30):0,(0):N,(70)

Surface pH

0 7.21+0.09 7.2120.09 7.212£0.09 7.21+0.09 7.212£0.09

1 7.11£0.03° 7.09£0.06° 6.95+0.03° 7.31£0.08° 6.96+0.10°

2 7.21£0.03° 7.17+0.06° 7.11+0.05° 7.16+0.12° 6.92+0.04°

3 7.40£0.13% 7.0120.06 7.050.05° 7.13+0.08* 7.1440.05

4 7.42+0.14° 6.90:£0.06° 7.23+0.03" 6.99:£0.02° 7.19+0.06"

5 7.40+0.08° 6.99+0.17° 7.19+0.04° 7.13£0.03% 7.21+0.11°
Ground pH

0 6.940.03 6.940.03 6.9420.03 6.940.03 6.94+0.03

1 6.93+0.04 6.91£0.07* 6.86+0.04% 6.93+£0.07* 6.88+0.09"

2 6.97+0.03° 6.84%0.05° 6.9420.03% 6.87+0.07% 6.91+0.06**

3 7.24+0.03¢ 6.75+0.02° 7.06+0.05° 6.91+0.07° 7.03+0.06°

4 7.33+0.09¢ 6.92+0.112 7.21£0.10% 6.93+0.12° 7.09:£0.03%

5 7.29+0.09° 6.87+0.08° 7.32+0.06° 7.24+0.01°° 7.18+0.06"

Values are means+standard deviations. Different alphabetical superscript within a row means significant difference at oo = 0.05 among

treatments for same storage time.
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48k, CO, %71 18.8%7F S7Fetlom o] Al &
3714 EE=7} 620 log CFU/gE F718le] 4 W 714)
T W3l A FFES FATE CO,(60):0,(30):N,(10)2
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