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Studies on the Prevention against the Blackening of
Ascidian (Halocynthia roretzi) during the Frozen Storage

Choon-Kyu Park and *Sang-Bok Suh

Department of Food Science and Technology, Yosu National Fisheries University
*Utilization Research Laboratory, National Fisheries Research and Development Agency

Abstract

Ascidian muscle was blackened during the frozen storage, so the prevention against blackening was investigated.
Low storage temperature and packaging in polyethylene bags delayed the blackening of ascidian muscle during
the frozen storage. The blackening was prevented by dipping for 3~5 minutes in 3% brine solution containing
0.3% citric acid, packaging in the polyethylene bag, freezing at -45°C for 5 hours and storing at -20°C. Under this
condition, the color and the quality of frozen ascidian muscle were nearly not changed for 200 days.
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Table 1. Comparison of color in lightness (L. value) of ascidian muscle” during storage at 0°C and 5°C by packaging
P

in polyethylene film bag

0°C 5°C
Storage days

Packaged Non-packaged Packaged Non-packaged

0.3~0.4 47.5 51.0 46.0

2 - - 349

4 49.9 46.5 28.0

7~8 394 395 16.6
Average” 45.60+4.49 27.78+9.93 45.6714.73 31.38+ 10.68

YAscidian muscle was washed in fresh water and drained, “Average and standard deviation
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Table 2. Retarding efficacy of various food additives
treatment” on blackening of ascidian muscle at 20°C
for 18 hrs

Table 3. Retarding efficacy of selected food additives
treatment on blackening” of ascidian muscle kept at
20°C

Agents Result”
Fresh water +++
3% Brine solution -
0.5% Citric acid(crystal) in 3% brine solution -
0.5% Phosphoric acid in 3% brine solution +*
0.5% dl-o-Tocopherol in 3% brine solution +*
0.5% L-Ascorbic acid in 3% brine solution +
0.5% Buthyl hydroxyanisol in 3% brine solution ++
0.5% Sodium erythorbate in 3% brine solution ++

0.5% Sodium carbonate(crystal) in 3% brine solution ~ +++

YAscidian muscle was dipped in each solution for 30 min,
respectively, “Symbol: -, normal color; +, degree of black-
ening; *, discoloration
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Con-  Dipping Time elapsed after dipping

centration  time (min)
(%) (min}) g 40 80 240 1080
Fresh 0.5 - + ++  +++ 4+
water 3 - R = & S S
5 - + 4t
Brine 1 0.5 - - + + ++
solution 3 - - - + ++
5 - - - + +
3 0.5 - - - + +
3 - - - - +
5 - - - - +
6 0.5 - - - +
3 - - - - +
5 - - - + +
Citric 0.1 0.3 - - + + ++
acid in 3 - - - + ++
fresh 5 - - - + ++
water
0.3 0.5 - - - + ++
3 - - - + ++
5 - - - + ++
0.5 0.5 - - - + +
3 - - - + +
5 - - - + +
Citric 0.1 05 - - - + +
acid in 3 - - - + +
3% brine 5 - - - + +
solution
0.3 0.5 - - - - +
3 - - - R
5 - R R _
0.5 0.5 - - - - _
3 _ - _ . _x
5 _ - _* * _*
"Symbol: -, normal color; +, degree of blackening;
*, discoloration
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Table 4. Changes of color" of ascidian muscle frozen at -45°C and stored at 0, -5 and -20°C
Storage Raw as- Storage days N
; C Item idi Average
emp.("C) cidian 4 7 11 17 30 60 120 200
Washed in 0 L 48.2 46.1 375 37.5 34.6 311 37.36+4.96
fresh a 1.7 2.8 3.4 5.5 34 34 3.70+0.93
water b 12.4 20.7 15.4 16.4 14.7 12.7 15.98+ 2.65
AF 62.5 54.6 61.7 62.2 64.1 67.0 61.92+4.11
-5 L 48.2 44.0 40.7 371 394 37.1 39.66+42.57
a 1.7 1.7 4.5 3.9 4.9 5.6 4.12+1.33
b 12.4 19.5 17.1 16.2 17.1 16.4 17.26+1.18
AE 62.5 56.1 58.6 62.0 60.3 62.1 59.82+2.26
200 L 48.2 4.0 422 - - 275 44.2 40.8 40.1  39.80=5.70
a 1.7 0.9 5.6 - - 7.3 - 4.4 4.0 4.444-2.11
b 12.4 16.6 13.6 - - 11.8 19.3 17.3 17.5 16.02=2.54
AE 62.5 551 57.8 - - 70.6 55.8 58.6 594 5955+5.16
Treated 0 L 48.2 49.4 46.0 451 37.8 349 42.64+5.41
with brine a 1.7 2.9 59 5.0 4.4 6.1 4.86+1.16
and acid b 12.4 20.9 21.0 20.0 17.4 16.6 19.18+1.83
solution® AE 62.4 51.7 55.1 555 61.6 64.5 57.68+44.67
-5 L 48.2 51.5 40.7 44.8 43.1 40.5 44.124-4.02
a 1.7 1.4 6.3 3.0 4.6 6.5 4.3641.95
b 12.4 18.7 17.3 21.0 19.4 18.8 19.0441.20
AE 62.5 48.8 59.0 56.0 57.1 59.6 56.10+3.87
-20 L 48.2 46.9 43.0 - - 396 44.6 37.2 454 4278+ 3.38
a 1.7 1.9 94 - - 3.5 - 74 2.1 5.0 4.88+2.75
b 12.4 19.8 20.4 - - 14.5 233 14.7 216 19.05+3.33
AFE 62.5 53.5 58.3 - - 58.9 57.5 61.5 56.0 57621248
"Color expressed in Hunter color values; Symbol; L, lightness; a, redness; b, yellowness; AE, browness
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Table 5. Organoleptic evaluation” on color of ascidian muscle frozen at -45°C and storage at 0, -5 and -20°C

Storage Storage days Average?
temp. (°C) 4 7 11 17 30 60 120 200 a8

Washed in 0 4.4 4.1 3.8 35 25 3.66+0.65
fresh water -5 47 4.4 4.0 3.7 2.8 3.92+0.66
20 438 4.8 4.7 4.7 3.0 29 2.7 2.5 3.76+1.00

Treated with 0 5.0 47 4.6 45 4.0 456+0.33
brine and 5 5.0 5.0 4.9 48 4.8 4.90+0.09
acid solution” -20 5.0 5.0 5.0 49 4.9 49 4.8 4.8 4.91+0.08

“Score allotted; 5, very good; 4, good; 3, acceptable; 2, poor; 1, very poor, ?Average and standard deviation, *Dipped in 3%

brine solution containing (.3% citric acid for 3 min.
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