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Effects of Radio Frequency Thawing on the Physicochemical

Properties of Frozen Fisheries Products

Tae-ryong Seo

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract

Freezing is one of the most important preservation technologies,
especially for marine fishes because of their high susceptibility to
spoilage. Thawing is a common and essential part of frozen fishery
products for processing as food material. But inappropriate thawing
process affects the texture and taste of fish muscle. Radio frequency
thawing (RFT) is a new technology that provides uniform thawing to
the entire part of the frozen product using frictional heat by
rotation-vibration motion among the molecules. The movement of the
energy is provided by the electro-magnetic wave in a conductor. This
is known as a high speed and high quality thawing method comparing
to conventional natural thawing (NT). But there is very limited

research work has been done for using RFT to apply in frozen fish



processing. The objective of this study was to measure and evaluate
the advantage and quality parameters of RFT compared with NT on
commonly consumed marine fishery products in Korea namely:
Spanish mackerel (Scomberomorus niphonius), mackerel (Scomber
Jjaponicus), Alaska pollock (Gadus chalcogramus, formerly Theragra
chalcogramma), croceine croaker (Larimichthys crocea) and squid
(Doryteuthis  bleekeri). Different physico-chemical and biological
parameters such as temperature change, water holding capacity, drip
loss, extractive-nitrogen, viable cell count, coliform count, acid value
and peroxide value of RFT and NT treated samples were measured.
Thawing time at appropriate temperature was 2 ~ 3 hours in RFT
where as it was 24 hours in NT. Expressible drip loss was 2.25 +
1.06% and 4.42 + 1.80% by RFT and NT respectively. RFT showed
higher values of extractive-nitrogen content of 392.16 + 42.10 mg/100
g than NT of 315.30 £ 42.07 mg/100 g. Viable cell and coli form
were counted 10> CFU/g to 10* CFU/g and 10* CFU/g in case of
RFT whereas the values were 10° CFU/g to 10° CFU/g and 10
CFU/g in case of NT products. The acid value and peroxide values
were found 7.89 £ 4.78 mg KOH/g and 14.04 + 3.71 meq/kg, 9.86 =+
452 mg KOH/g and 27.87 + 5.56 meqkg for RFT and NT
respectively. This result demonstrated higher thawing quality of RFT
than NT. So, RFT is expected to play a major role in thawing frozen

fish for high quality fishery products development.
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Fig. 1. Changes of temperature of frozen fisheries products by natural

thawing.
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Fig. 2. The comparison of drip loss on the thawed fishery products by
natural thawing.
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Fig. 3. The comparison of water holding capacity on the thawed fishery
products by natural thawing.
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Fig. 4. The comparison of extractive nitrogen on the thawed fishery

products by natural thawing.
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Table 1. The comparison of viable cell count and E£. coli on the thawed fisheries

products by natural thawing.

Unit: CFU/g
Japanese .
) Alaska ) Larimichthys
Mackerel  spanish Squid
pollack crocea
mackerel
Viable 5 4 3 3 s
2.82x10°  1.67x10°  1.05x10°  3.10x10° 1.61x10
cell
E. coli 3.60x10"  8.20x10° ND ND 2.51x10°
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Fig. 5. The comparison of acid value on the thawed fishery products by

natural thawing.
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Fig. 7. Changes of temerature of frozen fisheries products by high frequency
thawing (5C).
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Fig. 8. Changes of temerature of frozen fisheries products by high frequency
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Fig. 9. The comparison of drip loss on the thawed fishery products by high
frequency thawing.
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2. 3. LFHIFoE FHFF FHFoAF oA HFH(Water
Holding Capacity)
179 s S e oo Ag aTole 5TAlA 5926 +
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Fig. 10. The comparison of water holding capacity on the thawed fishery
products by high frequency thawing.
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2. 4. AFYHFoR HTF HFoF dAY FAL Adx=F
(Extractive Nitrogen)

IFHE TS AAG ol A AR RS 5T A 37679 +
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M= 5TCelA 21676 + 17.71 mg/100 g, -3TCelA 26159 + 13.36
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+ 1055 mg/100 g o= YEpgt, g4 Axfo] g2 - 3T7HA]
1FgfEed FAEe] 7P =28 ES UHUd o, BE o FdA

Addf s FAEET =2 FAE YERAT o] FEFAtol= o

|

_33_



600

EE High frenquency thawing (5°C)

o)) [ High frenquency thawing (-3°C)
o 500

o

=

(o))

£ 400 |

c

&

o 300

=

c

$ 200}

=

(&)

©

=

x 100 [

w

0
Mackerel Japanese Pollack Squid Larimichthys
Spanish crocea
Mackerel

Fig. 11. The comparison of extractive nitrogen on the thawed fishery

products by high frequency thawing.
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L AFAAFOE AT AFAF A ARAFS, NFFF

nEFAEE BE AFW ARATS

Ll
B\

AR 150l 5T
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Table 2. The comparison of viable cell count and E. coli on the thawed
fisheries products by high frequency thawing.

Unit: CFU/g
Japanese .
) Alaska . Larimidthys
Mackerel  spanish Squid
pollack crocea
mackerel
(5C)  3.73x10* 8.20x10* 1.60x10* 3.20x10* 8.00x10?
Viable
cell
(-3C) 226x10* 5.70x10° ND ND ND
(5C)  2.16x10° 4.20x10° ND ND ND
E. coli
(-3C)  2.40%x10? ND ND ND ND
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53k s o F oA A7t AAsET 53
WsFibEod A A7 FAE AvEE, o
5 5C 714 dlsstsde w, 766 + 056 KOH/100 g, -3TC 7+#] 3l
EotARS W, 6.74 + 0.06 KOH/100 g, WElE 5C 7HA slls3td& o
525 + 0.39 KOH/100 g, -3C 7}#] &l&3tds w, 393 + 1.59
KOH/100 g, AA& 5C 74 s-s3tdS w, 12.78 + 1.46 KOH/100 g,
-3C 744 dlsstg S o, 11.11 + 0.32 KOH/100 g, A& 5C 71#] 3l
RS o, 3.22 + 0.37 KOH/100 g, -3T 7}A] 3l&3ta<S o, 453 +
039 KOH/100 g, A& 5C 71#4 sl&sstg= w, 3.02 £ 054
KOH/100 g, -3TC 7}#] 3sls3tls o, 287 + 0.84 KOH/100 g = &}
C BAEtETE X8 Adrd a5ole 5C 74 dlEERs o,
1776 + 1.13 meq/kg, -3C 7}#4] sll-satAd< o , 1991 + 248 meq/kg,
Hej= 5C 714 el &3S i, 14.00 + 3.83 meqg/kg, -3C 71# al%&
SFR S i, 1421 £ 0.85 meqg/kg, A+ 5T 7HA dll&3tA s o, 10.35
+ 1.87 meqg/kg, -3C 7H4] alls3tH S ®l, 13.69 + 1.54 meqg/kg, FAl+=
5C 7+A i 538tdS W, 299 + 1.23 meq/kg, -3C 7}A 539 o,
205 + 027 meqg/kg, 2A4= 5C 71A dl&39dS w, 202 + 054
meq/kg, -3C 74HA] l5aA S wl, 1.87 + 0.84 meq/kg = YES
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Fig. 12. The comparison of acid value on the thawed fishery products by
high frequency thawing.
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Fig. 13. The comparison of peroxide value on the thawed fishery products
by high frequency thawing.
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—@— Natural thawing
©— High frenquency thawing (vinyl packing)
Vv High frenquency thawing (vaccum packing)

50

Volatile Basic Nitrogen (mg/100 g)
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Storage period (day)

Fig. 14. Changes of volatile basic nitrogen on the thawed mackerel by

various thawing and packing methods during storage at 5C for 7 days.
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V- High frenquency thawing (vaccum packing)

40
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Fig. 15. Changes of volatile basic nitrogen on the thawed Japanese spanish

mackerel by various thawing and packing methods during storage at 5C for

7 days.
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Fig. 16. Changes of volatile basic nitrogen on the thawed alaska pollack by
various thawing and packing methods during storage at 5C for 7 days
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©— High frenquency thawing (vinyl packing)
Vv High frenquency thawing (vaccum packing)
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Volatile Basic Nitrogen (mg/100 g)
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Fig. 17. Changes of volatile basic nitrogen on the thawed larimichthys crocea

by various thawing and packing methods during storage at 5C for 7 days
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Peroxide value (meqg/kg)
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Fig. 18. Changes of peroxide value on the thawed mackerel by various

thawing and packing methods during storage at 5C for 7 days.
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Fig. 19. Changes of peroxide value on the thawed Japanese spanish mackerel

by various thawing and packing methods during storage at 5C for 7 days.
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Fig. 20. Changes of peroxide value on the thawed alaska pollack by various

thawing and packing methods during storage at 5C for 7 days.
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Fig. 21. Changes of peroxide value on the thawed larimichthys crocea by

various thawing and packing methods during storage at 5C for 7 days.
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—@— High frequency thawing
V¥— Re-High frequency thawing

Temperature( )

-18 1 1 1 1 1
0 10 20 30 40

Time(min)

Fig. 22. Change of temperature on the re-frozen mackerel by high frequency

thawing.
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Fig. 23. The comparison of expressible drip loss on the re-frozen mackerel

by high frequency thawing.
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Fig. 24. The comparison of water holding capacity on the re-frozen mackerel

by high frequency thawing.
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