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Effect of High Frequency Thawing and General Thawing Methods on the
Quality of Frozen Mackerel, Alaska pollack, Japanese Spanish mackerel, and

Yellow croaker
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Abstract

This study was used samples, mackerel (Scomber japonicas), Japanese Spanish mackerel (Scomberomorus
niphonius), alaska pollock (Theragra chalcogramma), yellow croaker (larimichthys crocea) known as some
of the major species fisheries products in Korea We were investigated temperature change during thawing
processing, water holding capacity, drip loss, extractive-nitrogen and viable cell count by various thawing
methods, thawing at the room temperature (TRT), hot-air thawing (HAT), aeration thawing (AT),
high-frequency thawing (HFT). The temperature changes have taken 2~3 hours in HFT and 24 hours by
TRT. The expressible drip loss was 0.47~0.87 g/100 g in HFT, 1.91~4.42 ¢/100g in TRT, 1.31~4.93
g/100g in HAT, and 2.01~4.59 g/100g in AE. The water holding capacity was higher samples thawing by
HFT than other thawing methods. Extractive-nitrogen was 276~452 mg/100 g in HFT, 177.21~420.27
mg/100 g in TRT. Viable cell count was 10° to 10° in HFT, 10° to 10° in other thawing methods.

The processing speed and uniformity by HFT was minimized the risk of product degradations (drip
losses, deterioration of sensorial, chemical and physical characteristics, bacteria growth, etc.), thus helping
to preserve at its best the product quality than those by thawing methods. Therefore, HFT was expected to
make high-quality thawing products anticipate future thawing technology
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<Table 1> The profile of froze block fishes

Scientific Mackerel ~ Alaska Japanese Yellow
name (Go- pollack Spanish croaker
(Korean deung-eo) (Myeong  mackerel (Jo-gi)
name) -tae) (Sam-chi)
Block weight
10 20 15 5
(kg)
B"dy(gj’)‘mght 300~600  700~800  700~900  300~400
Origin Korea Russia Korea Korea
Harvested 2015. 2015. 2015. 2015.
date 331. 3.31. 3.31. 4.25.
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[Fig. 1] Changes temperature of frozen block fishes during thawing by various thawing methods. A,
thawing at the room temperature; B, Hot-air thawing; C, Aeration thawing; D, High frequency thawing.
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<Table 2> The comparison of loss of drip of
frozen block fishes by various thawing
methods (g/100g)

Room Hot air  Aeration High
temperature . . frequency
. thawing thawing .
thawing thawing
Mackerel 3.46 4.93 3.58 0.87
AKETE 40,080 20.04°  +0.03°  +0.01°
Alaska 1.91 3.08 2.83 0.84
pollack £0.07° £0.06°  0.06 £0.01¢
Jsapan.eshe 442 131 2.01 0.47
panis +0.08° £0.04° 2006  +0.03°
mackerel
Yellow 3.01 3.92 4.59 0.83
croaker £0.13° £0.07°  +0.06" £0.03¢
D Means with different superscript in the row are
significantly ~different by Duncan's multiple range test
(P<0.05).
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<Table 3> The comparison of water holding
capacity of frozen block fishes by
various thawing methods (g/100g)

e R(::(r):tlure Hot air  Aeration freHlllihnc
P . thawing  thawing querey
thawing thawing
71.13 72.83 73.21 76.63|
Mackerel b b b
+1.70 +1.24 +1.07 +0.45°
Alaska 70.98 75.01+£1  73.07 79.47
pollack +£2.84° 47 £1.10° +0.64°
Japanese
. 72.75 74411 7448 78.29
Spanish b b b
+1.61 .37 +1.29 +0.54*
mackerel
Yellow 70.84 74.59+1  71.12 76.37
croaker £2.19° A3 £144° £0.59°

D Means with different superscript in the row are
significantly different by Duncan's multiple range test
(P<0.05).
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<Table 4> The comparison of extractive nitrogen

capacity of frozen block fishes by
various thawing methods (g/100g)

Room Hot air  Aeration High
temperature . . frequency
. thawing  thawing .
thawing thawing
420.27 400.91 421.73 452.96
Mackerel b b
+7.24 +5.81° +4.51 +2.64°
Alaska 307.05 262.94 283.42 351.81
pollack +10.04° +5.56° +4.78° +1.82%
Japanese
. 177.21 175.24 206.70 276.80
Spanish b
+8.29° +5.25° +5.74 +2.28°
mackerel
Yellow 275.68 102.41 232.22 322.22
croaker £9.60° £4.48°  £581° £1.71°
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<Table 5> The comparison of viable cell count
capacity of frozen block fishes by
various thawing methods (CFU/g)

D Means with different superscript in the row are

significantly different by Duncan's multiple range test
(P<0.05).

femperature Hot air  Aeration frelc_jlllilrllcy
thawing thawing thawing thawing
Mackerel ~ 2.43x10°  1.94x10° 2.62x10°  1.00x10?
Alaska ) 10105 3.11%10° 147%10°  3.50%10°
pollack
Japanese
Spanish  5.90x10°  4.25x10° 2.90x10°  6.00x10?
mackerel
Yellow 5 5510t 3.57%10° 4.55%10°  120x10°
croaker
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