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Effect of Batch and Continuous-Type High-Frequency Thawing
on the Quality of Frozen Fish Blocks
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Abstract

The present study evaluated the effects of batch and continuous high-frequency (HF) thawing methods
on frozen fish blocks. Samples were thawed by natural air convection thawing (NCT), or batch (1kW), or
continuous (7kW) HF (27.12 MHz) thawing methods.

The quality aspects of the thawed samples were evaluated by measuring drip loss, water holding
capacity, extractive-nitrogen, and viable cell count. The drip loss was similar between the two HF thawing
modes (0.47-0.87 g/100 g [batch], 0.1-0.74 g/100 g [continuous]). The water holding capacity did not
differ between the two methods. The extractive-nitrogen content significantly differed between the two
methods (276.8-420.3 mg/100 g [batch] vs 307.1-485.6 mg/100 g [continuous], p < 0.05). The viable cell
count range was 10* to 10° CFU/g (batch) and <20 to 10> CFU/g (continuous).

Our findings indicate that HF thawing provides rapid defrosting with minimal quality deterioration of
frozen fish blocks.
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<Table 1> Weight of frozen fish block, body
weight, origin and harvested date of

fishes used in this experiment

Japanese
Mackerel Alaska Spanish Yellow
pollack croaker
mackerel
Block
weight (kg) 20 15 3
Body 500600 700-800 700900 300~400
weight (g)
Coun.try of Korea Russia Korea Korea
Origin
Harvested 2015. 2015. 2015. 2015.
date 3.31. 3.31. 3.31. 4.25.
2. s
15957 @FFA S e | E
AMEERl oM, FEEE 2712 MHzS] 1T IHE
o] g3tk WX A2 A7 60~80 kgS BT
G oo geoln, AL 1 kwolglth A%
AlZFE 500~600 kg= MEEE T e S T
How, A 7 kwolslth. A= 1+ AAS
150180 mm |91, BF| AFEAS AR A
= Aol Al somm AAFEHO glon, A=
3 AFAbele] 7} ARE wa wgE A 1
g2 stk o] i s TE 2= oA
FARI 3T e 2ER AYHe] 2489
o} olgfst LEE AT olf& A3 dlEd
gEzt opy] dEel AFAYel bg FE B
gjo]7]  uwjito]th(Koray Palazoglu and Miran.,
2017).
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I air convention thawing
[ high-frequency thawing (Batch type, 80kg/h)
10 a [ high-frequency thawing (Continuous type, 500kg/h)

Thawing time (h)

mackerel Japanese
Spanish

mackerel

Alaska pollock

yellow croaker

[Fig. 1] The comparison of thawing time until -3°C
of frozen fish block thawing using batch
and continuous HF thawing.

Mean valuses in the same group that are not followed by the

same letter are significantly different in Duncan's multiple
comparison test (P<0.05).
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%387 ol 7hsstH, HX AR %A 0N
AR 3T dEo]l E7] wjite] sfiEAlttol
Y @&l
2 I:E'(Drip) HA2E

o], AR, HE, 7] 4% o7 WEE
8B5S AddlE, WA, A5 1F3sEs
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5 I air convention thawing
[ high-frequency thawing (Batch type, 80kg/h)
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—_ a
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< 3
(=)
=
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b
1F b b b
c c
c c
mackerel Japanese Alaska pollock yellow croaker
Spanish
mackerel

[Fig. 2] The comparison of loss of drip of

frozen fish block thawing using batch
and continuous HF thawing.
Mean valuses in the same group that are not followed by

the same letter are significantly different in Duncan's
multiple comparison test (P<0.05).
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2015;
Huff-Lonergan et
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I air convention thawing

[ high-frequency thawing (Batch type, 80kg/h)

I high-frequency thawing (Continuous type, 500kg/h)
b

80 | b a o b
60 -
40t

20

Water holding capacity (g/100g)

mackerel

Japanese
Spanish
mackerel

Alaska pollock yellow croaker

[Fig. 3] The comparison of water holding capacity
of frozen fish block thawing using batch
and continuous HF thawing.

Mean valuses in the same group that are not followed by the

same letter are significantly different in Duncan's multiple
comparison test (P<0.05).
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600

I air convention thawing
[ high-frequency thawing (Batch type, 80kg/h)
2 high-frequency thawing (Continuous type, 500kg/h)

500
400 a

300 b

200 | ¢

Extractive nitrogen (mg/100g)

100 |

Alaska pollock

mackerel Japanese yellow croaker

Spanish
mackerel

[Fig. 4] The comparison of extracitve nitrogen

content of frozen fish block thawing
using batch and continuous HF thawing.

Mean valuses in the same group that are not followed by the
same letter are significantly different in Duncan's multiple
comparison test (P<0.05).
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<Table 2> The comparison of viable cell count
capacity of frozen block fishes by
various thawing methods (CFU/g).

. Room High High freguency
Fish frequency thawing
block . thawing (Continuous

thay

¢ fawing (batch type) type)
Maclkere 243x10°  1.00x10 <20
Alaska ) 10105 350107 1.06x10?
pollack
Japanese
Spanish  5.90x10°  6.00x10? 2.01x10°
mackerel
Yellow ) ss10t 120x10° <20
croaker
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