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Effect of Thawing Method on the Palatability of Grilled Fish -
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We examined several thawing methods for frozen fish (swordfish: Xiphias gladius) to investigate their effects on
the palatability of grilled fish. We compared five different fish thawing conditions: 1, with a microwave oven (100 W
output and intermittent irradiation); 2, at room temperature; 3, in tap water; 4, in a chilled low-vacuum chamber; and

5, in a refrigerator.

When the internal end-point temperature was fixed at ~1C, thawing by intermittent irradiation with a microwave
oven took the shortest amount of time and produced the least drip loss. Thawing in the chilled low-vacuum chamber
took the longest amount of time, but resulted in a low drip loss and normal hydration of the muscle fibers. This latter
method also led to a high cooking yield and palatability of the grilled fish. Grilled fish thawed in tap water was
evaluated as having low juiciness because of the large drip loss.
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Table 1. Effect of the end-point temperature of frozen fish dur-
ing thawing on thawing time and amount of drip loss
at room temperature

Thawn.xg Thawing Drip loss Surface

end-point . Total

% time temperature

temperature (min) amount )

(T) (%)

-2 109.7+10.0° 1.6=0.3° 6.7£0.7

-1 172.0+14.0° 3.4+0.2° 12.0+1.1°

0 192.7= 6.8 6.5+0.4° 15.6x1.0°

Values are expressed as means*SD (n=4)
* Internal temperature (geometric center) at room temperature
(24C)
abe Different superscripted letters in the same column are signifi-
cantly different (p<<0.01)

Table 2. Effect of microwave thawing condition on the drip loss from frozen fish

100 W Internal Corner Drib loss
Thawing method Irradiation time temperature temperature D 108
. N o (%)
7 (min) (©) ()
Conventional method (n=3) ] continuous 3.0 -3.2%0.3° -2.0%0.4° 0.0+0.0°
Intermittent irradiation* (n=4) total 5.5 -1.2+0.2° 4.0+3.3* 1.2+0.5%
Continuous irradiation (n=4) continuous 5.5 0.1+£0.8 16.0+5.2 2.4%0.3°

*  Heating method: @ 100 W irradiation for 3 min =@ (stop for 1 min — 100 W irradiation for 30 sec ) X5 times
Total irradiation time =3 min+0.5 min X5 times =5.5 min (Residence time was total 10.5 min in the micro-

wave oven)

abe Different superscripted letters in the same column are significantly different (p<0.01)
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Table 3. Effect of thawing method of frozen fish on thawing time and amount of drip loss
o . . . Surface
Thawing method Thawm.g tme Dr{? loss temperature
(min) (%) .
()
Microwave oven (intermittent irradiation) 10.5+ 0.0° 0.9+0.5 8.0+£0.2°
Room temperature 173.8+ 9.7° 3.5+1.1% 12.0+1.1¢
Tap water 11.8+= 3.0¢ 6.2+1.1° 15.0+5.0°
Chilled low=vacuum chamber 2880.0+ 0.0¢ 2.3+1.2° 1.0£0.0°
Refrigerator 1136.5+34.8° 5.0+2.7" 2.0+1.07

Values are expressed as means*=SD (n=6)
*b< Different superscripted letters in the same column are significantly different (p<<0.01)

. L x200 500 um
Microwave oven

(intermittent irradiation)

Room temperature

L x200 500 um L x200 500 um

Tap water

Refrigerator

Chilled low-vacuum L %200 500um

chamber

Fig. 1. Effect of thawing method on the tissue structure of thawed fish (SEM images, mag. X 200)
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Table 4. Effect of thawing method on the palatability of grilled fish

Thawing method Microwave oven Chilled
. . Room .
(intermittent Tap water low- vacuum Refrigerator
. . temperature
irradiation) chamber
Cooking yield (%) 74.6 £5.4 74.8 £8.8 72.5 £5.7 79.9 £2.3 72.5 £5.9
Cooking time (min) 14.5 £2.99 12.3 =1.4¢ 13.1 +1.3% 14.5 £3.0¢ 15.0 =0.47
Juiciness® (%) 29.7 £0.9% 26.5 £2.4* 28.3 £2.2¢ 30.2 £1.5 30.3 £1.8
Rupture stress (% 10" N/m? 1.89+0.11 1.86=0.31 1.90+0.31 1.88+0.43 1.89+0.27

Values are expressed as means *SD (n=6)
“Filter paper method
¥ Different superscripted letters in the same row are significantly different (p<<0.05)

Sensory evaluation score

1 2 3 4 5 6 7

extremely moderate extremely

Odor of fish (fishiness)
weak strong

- Texture (tenderness)
tender tough

Juiciness

dry a moist

Intensity of umami taste
weak strong

Overall palatability

s,
not preferred x XD preferred

Fig. 2. Effect of thawing method on the palatability of grilled fish

=@— Microwave oven (intermittent irradiation)
-0 Room temperature, —— Tap water,
—aA— Chilled low- vacuum chamber ¢ Refrigerator,

Data are based on a scoring method and are from 10 panelists.
ab,c Different letters show significant differences at p>0.01.
xy Different letters show significant differences at p>0.05.
Letters within a circle indicate no significant difference.
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