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Comparison of the Quality of Frozen Skipjack Tuna
Katsuwonus pelamis Thawed by Vacuum and Water Immersion

Tae-Hun Lee and Jae-Geun Koo'*

SEIN NW, Youngin 452-2, Korea
'Department of Food Science and Biotechnology, Kunsan National University, Kunsan 573-440, Korea

Thawing is very important in tuna canning because it affects the yield and quality of the canned tuna, and produc-
tivity. The effects of vacuum thawing on the quality, yield, and thawing times of frozen skipjack were compared
with conventional water immersion thawing. The time required to thaw frozen skipjack tuna (weight 2.5-3.0 kg)
from -10C to -2°C was 75, 60, and 37 min at a pressure of 17, 23, and 31 mmHg, respectively, corresponding to
temperatures of 20, 25, and 30°C. The thawing time decreased with increasing pressure. Vacuum thawing shorten
the thawing time by 58-80% compared with water immersion thawing at 20°C, and there was less difference be-
tween the core and skin temperatures than with water immersion thawing. No significant change in pH or histamine
was observed according to thawing method, while the volatile basic nitrogen (VBN), trimethylamine (TMA), and
K value were lower with vacuum thawing than water immersion thawing. Based on these results, we believe that
vacuum thawing minimizes the biochemical and microbial changes that occur while thawing frozen skipjack tuna.
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Fig. 1. Lay-out of vacuum thawing, steaming cooking and vacuum cooling system.
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Fig. 2. Changes in temperatures of frozen skipjack tuna Katsu-

wonus pelamis during water immersion thawing at 20C.
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Fig. 3. Changes in core temperatures of frozen skipjack tuna Kat-

suwonus pelamis during vacuum thawing at 20C (17 mmHg),
25T (23 mmHg), and 30C (31 mmHg).
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jack tuna Katsuwonus pelamis .
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Fig. 5. Change in temperature difference between core and sur-

face of frozen skipjack tuna Katsuwonus pelamis during water
immersion thawing at 20C.

Table 1. Chemical composition and viable cell counts of frozen
skipjack tuna Katsuwonus pelamis

Components Results’
Moisture (%) 71.0+ 0.2
Crude protein (%) 251+ 03
Crude lipid (%) 1.7+ 0.2
Crude ash (%) 16+ 0.1
pH 56+ 0.0
VBN (mg/100 @) 221+ 05
Histamine (mg/100 Qg) 0.8+ 0.0
Viable cell (CFU/g) 2.0x10°

"Mean + standard deviation (n=5).
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Fig. 6. Changes in temperature difference between core and skin

of frozen skipjack tuna Katsuwonus pelamis during vacuum
thawing at 17 mmHg, 23 mmHg and 31 mmHg.
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Fig. 8. Corss and longitudinal sections in dorsal muscle of skip-
jack tuna Katsuwonus pelamis after thawing.

A: air thawing at room temperature

B: water immersion thawing at 20C

C: vacuum thawing at 23 mmHg (25C)

Bars indicate 50 um.
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Table 2. Changes in biochemical chracterization and viable cell
counts of skipjack tuna Katsuwonus pelamis before and after
thawing

After thawing
Components tB*gV?"i‘f?g Vacuum' . \ater
immersion

pH 56+0.0° 5600 57+0.0
VBN (mg/100 g) 221+05 236104 263+06
Histamine (mg/100g) 0.8+0.0 0.8+0.0 0.9+0.0
TMA (mg%) 1.0%0.1 1.1+0.0 1.5+0.1
K value (%) 204+02 225+03 329+05
Viable cell (CFU/g) 20x10° 32x10* 25x10°
'"Vacuum thawing condition: 23 mmHg/25C.
*Meanzstandard deviation (n=5)
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