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Effects of Packaging Methods on Quality of Marsupenaeus Japonicus Oranda

Jeonghyeon Lee!, Jihyeon Hwang', Haeri Choi', Giyoung Kang'!, Woosang Lee'!, and Dowan Kim"**

'Department of Marine Bio Food Science, College of Life Science, Gangneung-Wonju National University
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Abstract Packaging method and storage time play a significant role in maintaining the quality, safety, and shelf-life
of food. In this study, the quality such as acid value, peroxide value, total bacterial count, color difference, and flavor of
Marsupenaeus japonicus Oranda was evaluated depending on the five packaging methods (T-N, P-N, P-O,R, P-V, and
P-N,) and storage periods. Changes of acid value and peroxide value strongly depend on the existing oxygen of head-
space in the Marsupenaeus japonicus Oranda packages. Regardless of packaging methods, the change in acid value, per-
oxide value, microbial growth and flavor of the Marsupenaeus japonicus Oranda occurred depending on the storage time.
Especially, it is identified the quality changes of Marsupenaeus japonicus Oranda stored with P-N, package with less oxy-
gen contents were retarded, compared to the them with T-N packaged with high oxygen contents.
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1. Measured the weight of the 2. Fried the Marsupenaeus

Marsupenaeus japonicus

5: Welghed the components
for Oranda

9. Poured the mixtures into a
plastic mold and
allowed them to cool

Marsupenaeus japonicus

Japonicus at 160 °C for 1 min Marsupenaeus japonicas at

6. Prepared the syrup comprising
sugar, oligosaccharide and butter

10. Oranda containing fried

4. Ground the fried
Marsupenaeus japonicus into
small fragments

3. Cooled the fried

room temperature

T Aaded the deep-fried 8. Mixed all the components

starch granule into the syrup together

11. Packaged the Marsupenaeus
Japonicus Oranda using five
type of packaging methods

Fig. 1. Preparation and packaging process of Marsupenaeus japonicus Oranda.
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Table 1. Acid value of Marsupenaeus japonicus Oranda depending on the packaging methods and storage days

Storage time Packaging methods
(day) T-NY P-N? P-O,RY P-v¥ P-N,”

0 0.79 + 0.3149 0.79 + 0.314 0.79 + 0.314 0.79 £ 0.314 0.79 £ 0.314

1 1.12 + 0.564 1.12 + 0.564B2 0.94 + 0.3242 0.94 + 0.324B2 0.94 + 0.324B2
3 1.87 + 0.32B8 1.31 + 0.32ABCb 1.12 £ 0.004B° 1.31 £ 0.324B0 1.12 £ 0.004BCY
) 5 2.06 + 0.325 | 1.50 + 0.324B°° | 131+ 03245 | 1.50 + 03245 | 1.12 + 0.00°B°
Ac(ﬁgjgue 7 224+ 0565 | 1.68 = 0.00PPF0 | 150 £ 0325 | 1.50 £ 0327B | .31 = 0.32C
15 2.62 + 0.32¢P2 2.06 £ 0.65PF 2.06 £ 0.32P2 2.06 + 0.32CPEa 1.87 + 0.32PF2

20 2.81 + 0.00P? 2.24 £ 0.56°% 2.06 £ 0.32P2 2.24 + 0.56PF 2.06 £ 0.32F2

30 2.99 + (.32P2 2.43 + 0.32FF 2.24 + 0.00°° 243 + 0.3280 2.24 + 0.005"®

45 2.99 + 0.32P8 2.43 + .32FFab 2.24 £ 0.00P° 2.62 £ 0.65FF 2.24 £ 0.00F®

60 3.93 + 0.56F 2.81 + 0.56"° 3.18 + 0.32F 3.18 + 0.6576 2.62 + 0.32FCb

90 430 + 0.65% 3.18 + 0.326° 3.37 + 0.565% 3.37 + 0.569® 2.99 + 0.326°

DT-N: PET Tray-Non treatment

2P-N: PET/LLDPE Pouch-Non treatment
3P-02R: PET/LLDPE Pouch-Oxygen Remover
“P-V: PET/LLDPE Pouch-Vacuum

SP-N2: PET/LLDPE Pouch-N2 Flushing

9Lowercase letters (a—b) indicate the statistically significant differences between packaging methods, and uppercase letters (A—G)
indicate the statistically significant differences between storage periods for each packaging method (p<0.05).
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Table 2. Peroxide value of Marsupenaeus japonicus Oranda dependion on the packaging methods and storage days

Storage time

Packaging methods

Peroxide value]
(meq/kg)

(day) TNV P-N? P-O,RY p-v¥ P-N,”

0 4.00 £ 2.70" 4.00 + 2.70* 4.00 + 2,704 4.00 + 2.704 4.00 + 2.70%

1 3.33 + 0.58A88 4.00 = 1.00AB2 4.33 £ 0.58AB2 4.00 £ 1.004B2 4.00 £ 1.00AB2
3 4.00 + 0.00AB2 3.67 + 0.584AB2 433 + (.584B2 3.67 + 3.504B2 3.67 £ 0.58AB2
5 4,67 £ 1.154B2 4.33 £ 0.584B2 533 + 0.584BC | 4,67 £ 4.504BC% | 4.00 + 0.004B2
7 533 £ 0.5848% | 5,00 £ 0.004BC 5.67 £ 0.588C¢ | 4.67 £ 4.50480 | 4,00 + 0.004B2
15 7.67 £ 1.53P | 633 +£0.58P® | 6.00 + 0.00°P®® | 6.00 + 1.00°P® 5.00 + 0.00B¢°
20 9.00 + 1.00PF2 6.33 + 0.58¢Pb¢ 6.67 + 0.58°P° 6.67 + 0.58° 5.33 + (.58
30 9.67 + 1.15PP2 | 6.67 + 0.58PFbe 7.33 £ 0.58"° 7.00 £ 1.00P% 5.67 = 0.58¢¢
45 10.33 + 32176 | 8,00 + 1.00"F? 8.67 + 0.58" 8.33 + 0.58" 7.67 + 0.58P2
60 12.00 £ 1.73F68 8.33 £ 0.5876P 9.33 + 0.58EP 8.67 £ 0.58%° 8.00 £ 0.00®
90 12.67 + 0.58% 9.67 + 1.53% 10.67 + 1.53™ 9.33 + 0.58EP 8.67 + 0.58°

DT-N: PET Tray-Non treatment

2P-N: PET/LLDPE Pouch-Non treatment
9P-0,R: PET/LLDPE Pouch-Oxygen Remover
“P-V: PET/LLDPE Pouch-Vacuum

SP-N,: PET/LLDPE Pouch-N, Flushing

OLowercase letters (a—c) indicate the statistically significant differences between packaging methods, and uppercase letters (A—-G)
indicate the statistically significant differences between storage periods for each packaging method (p<0.05).
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Table 3. Total bacteria count of Marsupenaeus japonicus Oranda depending on the packaging methods and storage days

Storage time Packaging methods
(day) T-NV P-N? P-O,RY p-v¥ P-N,Y
0 ND® ND ND ND ND
1 ND 3.33 3.33 3.33 ND
3 ND ND 6.67 ND ND
PCA 5 ND 3.33 10.00 3.33 3.33
(CFU/g) 7 16.67 6.67 6.67 ND ND
15 16.67 3.33 ND ND ND
20 10.00 26.66 13.33 ND ND
30 10.00 6.67 6.67 6.67 ND
45 80.00 60.00 33.33 20.00 23.33
60 83.33 86.66 83.33 46.66 33.33
90 100.0 130.0 86.67 76.67 50.00
DTN: PET Tray-Non treatment
YP-N: PET/LLDPE Pouch-Non treatment
3>P-02R: PET/LLDPE Pouch-Oxygen Remover
YP-V: PET/LLDPE Pouch-Vacuum
9P-N,: PET/LLDPE Pouch-N, Flushing
9ND: not detected
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Fig. 3. Soft independent modeling of class analogy(SIMCA) of Marsupenaeus japonicus Oranda depending on the packaging methods

and storage days.
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Fig. 4. Statistical quality control analysis (SQC) of Marsupenaeus japonicus Oranda depending on the packaging methods and storage

days.
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