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Effects of Different Storing Temperature and Period on Quality and
Shelf-life of Freeze Dried-block Type of Convenience Food for Rockfish

Sebastes schlegeli Seaweed Soup
Seong-Mok Jeong and Sang-Min Lee'*

Aquafeed Research Center, National Institute of Fisheries Science, Pohang 37517, Republic of Korea
"Department of Aquatic Life Medicine, Gangneung-Wonju National University, Gangneung 25457, Republic of Korea

This study was designed to verify the shelf-life of a freeze dried-block type of convenience food for rockfish
Sebastes schlegeli seaweed soup product stored at different storing temperatures (25, 35, and 45°C) for 5 months. The
polyunsaturated:saturated fatty acid ratio of the product stored at 25°C was higher than that of products stored at 35°C
and 45°C for 5 months. The colorimetric assessment indicated a noticeable decrease in the brightness of product color
after Smonths of storage at 35°C and 45°C. Increased storage temperature and time negatively affected the product
color. The products stored at 35°C and/or 45°C for more than 3 months tended to be more yellowish-red in color
than those stored at 25°C for shorter periods. No disease-causing microorganisms, including Escherichia coli and
Staphylococcus aureus, posing health hazards to the human, were detected on food safety evaluation, regardless of
storage conditions. Based on food visual shelf life simulator the shelf life of the rockfish seaweed soup was estimated
approximately 22 months, considering the data from yellowness the safety factor of 0.7.
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Table 1. Changes in color value of dried-block for seaweed convenience soup during storage period at 25°C, 35°C, and 45°C!

Storage period L* a" b*

(months) 25°C 35°C 45°C 25°C 35°C 45°C 25°C 35°C 45°C

0 58.4+0.5 -4.240.1 19.740.2

1 52.3+0.2%4 53.8+1.5% 532427 -58+0.1% -50£0.3"® -2.2+04%  23.6+0.5%* 256+1.1%% 26.4+0.2:C
2 54.2+1.9% 53.6+0.7% 53.741.1% -55+0.0% -4.840.1° -2.6+0.298C 20.9+0.1® 22.5+0.3%C 28.8+0.4°®
3 53.4+0.1%" 52.640.3% 52.5+0.9% -52+0.6" -4.6+0.1%8 -3.6+0.6°C  21.1+0.1%8 21.2+0.2°C 30.2+0.9%®
4 53.1+0.1%4 52.940.2%4 52.5+0.1%" -52+0.1% -3.7#0.1°% -1.9+0.5%  22.5+0.9%8 259+0.5%% 29.9+0.4%8
5 53.3+0.1%" 51.74#0.5" 52.3+0.4%" -43+0.0% -3.7:0.0 0.3%0.1%*  18.3+0.4 23.6+0.8®®8 31.6+1.5%

Values are mean+SE (n=3), different small letters (a-c) within the same row are significantly different and different capital letters (A-D)
within the same column are significantly different at P<(0.05. L*, Lightness; a*, Redness; b*, Yellowness.

Table 2. Changes in SFA, MUFA and PUFA contents (% of total fatty acid) of dried-block for seaweed convenience soup during storage
period at 25°C, 35°C, and 45°C!

Storage SFA MUFA PUFA

fﬁgﬁths) 25°C 35°C 45°C 25°C 35°C 45°C 25°C 35°C 45°C

0 35.35+0.15 36.46+0.58 28.19+0.48

1 38.17+0.40* 38.27+0.40% 37.27+0.12°C 38.73+2.57% 37.63+0.25* 38.07+0.312%8 23.13+2.11% 24.10+0.53* 24.70+0.2628
2 40.03£0.83* 37.3045.05% 38.03+1.25%C 36.27+2.15% 37.23+3.26% 36.17+2.65% 23.70+2.26 25.47+8.28* 25.83+2.80%
3 36.80+2.91%6C 37.00+4.262 38.27+0.40%C 39.03+0.85% 38.90+2.54% 40.63+0.35% 24.20+3.40% 24.10+4.262 21.07+0.74%C
4 34.10£0.17°C 34.73+0.12%A 36.43+0.06°® 39.23+0.35% 39.33+0.212A 39.37+0.298 26.70+0.46% 25.97+0.212A 21.20+0.26C
5 37.44+0.08C 40.3140.17° 41.38+0.11%  38.82+0.38% 37.31+0.21% 30.71+0.32%*  23.75+0.36% 22.37+0.26" 18.91+0.29°

Values are mean+SE (n=3), different small letters (a-c) within the same row are significantly different and different capital letters (A-D)
within the same column are significantly different at P<0.05. SFA, Saturated fatty acid; MUFA, Monounsaturated fatty acid; PUFA, Poly-
unsaturated fatty acid.
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Table 3. Changes in PUFA/SFA contents (% of total fatty acid) of
dried-block for seaweed convenience soup during storage period at
25°C, 35°C, and 45°C!

Storage period PUFA/SFA

(months) 25°C 35°C 45°C

0 0.80+0.01

1 0.57+0.06"®  0.60+0.00**  0.70+0.00%A
2 0.57+0.06%®  0.73x0.32**  0.67+0.06%*
3 0.67+£0.15*8  0.67+0.21%4  0.53%0.06%
4 0.67+0.00*  0.67+0.06**  0.53+0.00%
5 0.63+0.01*8  0.56+0.01**  0.46+0.01°<

Values are mean+SE (n=3), different small letters (a-c) within the
same row are significantly different and different capital letters (A-
D) within the same column are significantly different at P<0.05.
PUFA/SFA, Polyunsaturated fatty acid/Saturated fatty acid.

Table 4. Changes in free amino acid contents (mg/100 g) of dried-
block for seaweed convenience soup during storage period at
25°C, 35°C, and 45°C!

Storage period (months)

Amino acids 0 5
25°C 35°C 45°C

Taurine 214.316.1 193.4+0.5° 169.2+2.1°132.810.5°
Aspartic acid 72716 71.8+04% 71.9+0.8° 64.440.3°
Threonine 250402 23.4+0.12 22.7+0.3° 19.2+0.2°
Serine 340405 32.7#0.18 31.3t0.4° 255+0.4°
Glutamic acid 116.7¢4.0 128.240.3% 111.1+1.1° 97.1+0.6°
Glycine 67.8£0.7 31.1+0.1° 56.9+0.6° 33.0+0.2°
Alanine 59.9+0.7 65.0+0.22 56.5+0.6° 51.0+0.4°
Citrulline 32401  4.3+0.0° 4.0+0.1° 35:0.1°
Valine 279410 276+0.3° 23.7+0.3° 22.8+0.3°
Methionine 6.3t0.1  7.2+0.2° 56+0.1° 4.9+0.1°
Isoleucine 194104 25.7+0.1™ 26.1+1.0 35.8+4.0
Leucine 427408 46.3£0.0*° 38.8+0.7° 37.2+15°
Tyrosine 130402 14.6+0.1™ 11504 12112
Phenylalanine 20.1204 274012 24.5+0.3° 23.3+0.2°
B-alanine 6.9+0.1  62+0.0° 86+0.0° 82+0.1°
y-aminobutyric acid 8502  7.8£0.2> 85%0.12 8.0£0.0°
NH, 16.1¢0.1  17.9+0.12 14.440.1° 10.6+0.1°
Ornithine 22401  25:0.0° 1.1+05° 1.6£0.1®
Lysine 33310.3 64.9+0.17 286+0.1° 32.5+0.3°
Histidine 83102 661022 7.2+03° 55+02°
Arginine 445411 5224022 42.8+0.1° 40.8+0.5°
Proline 275413 31.3t+4.7™ 21611 24.0+1.6
Total 870.3+2.9 888.1+2.69 786.6+9.8 693.8+11.9

Values are mean+SE (n=3), different small letters (a-c) within the
same row are significantly different at P<0.05.
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Table 5. Dectection rate of sanitary indicative bacteria and food
borne pathogen in dried-block for seaweed convenience soup dur-
ing storage period at 25°C, 35°C, and 45°C

Storage Eschericia coli Staphylococcus aureus
eriod

E)months) 25°C 35°C 45°C 25°C 35°C 45°C
0 ND ND

1 ND ND ND ND ND ND
2 ND ND ND ND ND ND
3 ND ND ND ND ND ND
4 ND ND ND ND ND ND
5 ND ND ND ND ND ND

ND, Not detected (negative).
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Table 6. Self-specification and shelf life of dried-block for seaweed
convenience soup stored at 25°C

Experiment Quality limits Shelf-life (months)
b* (Yellowness) >30 32
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