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FACTORS INVOLVED IN THAWING OF FROZEN ALASKA
POLLACK AND REFREEZING OF THE FILLET

Wi-Kyung CHOE, Yung-Ho PARK, Kang-Ho LEE
Dong-Suck CHANG, and Mu-Nam KiM

Alaska pollack caught in the Northern Pacific Ocean and frozen aboard vessel are shipped to the
plant and processed into frozen fillets. In the present paper quality changes during thwaing,
refreezing and storage at -20( are discussed.

Natural, running-water, vacuum and steam thawing were employed as thawmg methods. And con-
tact plate, air blast, immersion in dry ice-alcohol solution freezing and storage at -5 were app-
lied to refreeze the thawed fillets. As quality factors content of drip released, salt-extractable
protein, VBN, DNA in the drip and pH were determined. In addition, bacteriological tests were
also carried out along with the whole process.

In thawing of round material, the vacuum thawing was more effective than any other method,
resulting in drip, salt-extractable protein (N%), VBN and DNA as 4.4%, 1.82%, 16.21mg% and
13.70 ng/mi, respectively.

Storage at -5 as refreezing method yielded lower in drip and DNA content but similar to or
slightly higher in both salt-exiractable protein and VBN, which might postulate that the quality of
the frozen fillet depends not largely on the secondary freezing but on the conditions of thawing
and primary freezing.

It seemed that most of the bacterial flora in thawed fillet came from skin and viscera of fish,
worker’s hands, utensils and other processing facilities, since sanitary indicative bacteria were not
detected in the frozen flesh of round Alaska pollack. Bacterial quality of fillet varied with thawing
methods, vacuum thawing appeared more sanitative compared with other methods as natural, runn-
ing-water, and steam thawing.

Bacteria: colonies isolated from the thawed fillet were composed of 73.8% Gram negative rod
shape, 4.99% Gram positive rod shape, 18.0% cocci, and 3.3% yeast. Decreasing rate of coliform
group of the fillet during the storage at -20 Cfor 30 days was more than 70% and that of plate
count was less than of coliform group.
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Table 1. Drip released and pH by four
different thawing methods

. . pH
Thawing method  Drip% Flesh  Drip
Natural thawing 5.03 6. 89 6.91
Running-water thawing 5.48 6.68  6.70
Vacuum thawing 4.40 6.77 6.77
Steam thawing 4.58 6.78 6.79
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Table 2. Salt-extractable protein and VBN

Extractable protein VBN

Thawing method (Nitrogen %) (mg%)
Natural thawing 1. 49 16. 30
Running-water thawing 1.15 19.56
Vacuum thawing 1.82 16.21
Steam thawing 1.74 19. 50
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Table 3. DNA content in drip released by
different thawing methods

DNA (ug/mb)

Thawing method

Natural thawing 19.90
Running-water thawing 15.50
Vacuum thawing 13.70
Steam thawing 14. 35
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Table 4. Quality of Alaska pollack fillet
refrozen by different freezing and
thawing conditions

Freezing Drip Saltext ypy DNA
Method (%) protein(Nogy(8%) (ke/mD
Contact plate A 6.62 0.81 13.83 11.00
B 5.95 0.71 16.77 9.75

Air blast A 5.85 0.57 18.36 10.10

B 5.66 0.61 15.25 9.25

Ice-alcohol A 6.37 0.58 15.25 10.15

B 7.70 0.57 15.25 8.90

-5°Cstorage A 5.30 0.45 21.50 7.65

B 685 0.59 18.24 6.05

A: materials thawed for 24 hours at 10—12°C
B: materials thawed for 48 hours at 4—6°C
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Table 5. Quality changes in refrozen
Alaska pollack fillet after 30 day
storage at-20°C

drip salt-extrac-

. VBN DNA
Refreezing method (%) ptre:)btleein(N%) (mg%) g/ mD)

Contact freezing A 10.65  0.38 14.93 12.75
B 10.43 0.43 12.65 10.02
Air blast freezig A 7.22 0.44 16.41 12.03
B 10.14 0.53 15.67 10.50
Dry ice-alcohol A 11.77 0.42 16.44 13.25
B 10. 64 0.61 12.83 11.65
~5°Cstorage A 6.22 0.35 20.61 11.24
B 8.16 0.15 16.14 9.02

A: materials thawed for 24 hours at 10—12¢
B: materials thawed for 48 hours at 4—6T

B ol HEYF 58 2447 fifufie] 4—6°C484]7 7
WA FRRe RV AdE Aoz Yyt
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zing ¥ dry ice-alcoholiZ@inch A& 8 24

DNAZ#HE=E ~5C ®EENRY 3+= 42 g2y
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Table §. Bacterial density of frozen
Alaska pollack

MPN per 100g Plate count

Sample Coliform Fecal per g

group coliform ~ 35°C  20°C

Round A (18 {18 400
B 18 18 250 680
Semi-fillet A 78 (18 8,500 87,000
B {18 {18 1,500 16,000
Skin(per enD)A 26 15 90 19,000
B 3 (18 400 9,500
Viscera 140 20 65,000 130,000
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Table 7. Bacterial content and filleting

conditions

MPN pef 100g Plate count

Condition  Coliform Fecal ____Per g
group coliform 35C 20T
Asepsis 18 18 30 {30

Non-asepsis 1,700 45 140,000 270,000

B pgel Fhh-g WELY] RN (FELE KB
JE#E MPNe] 1,700, 3E{RAlE MPNE 45¢]3lx
BT 1L4X10° o] doz vept Tl A kst
= fEEEY WETET AR HRYE 4Rt E
Eavle o 4 gt eldRe Free filletd] B
£ el A 3-8 AER 2 Bile AA (FRES &,
7538, 42 ¥ AFITFAA HHREE EEd KEe g
ARE K, A AL KRIUTA A dzkehe M
ol et x Beatty(1945)7F #idk vl —Hshglof,

Table 8. Bacterial density and thawing
methed

) _MPi\l _ﬁez 100g_ Palte count
Thawing me. Coliform Fecal _ _per g
thod group coliform 35°C 20°C

Natural thawing 470 20 110,000 360,000

Running-water 1,700 45 240,000 460,000
thawing

Vacuum thawing 260 18 35,000 110,000

Steam thawing 1,300 18

130,000 370,000
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Zopy G WA VokEEEel vhibeh BAHRE

o IR MREClY WUKEARRT MIEECT e A
o fRERHEY s BEste Ao 40d

293 mEEES R 2 YE e MEE
7o HAEE Solur] B 10~12°Ce) Hife M
Sl A 24siAmel MR Ak RAEE 4~6°Col K
Bobe] 48pERel 2d @AY AL RBRT BRE
Table 94 Epy 3l =F,

Table 9o 4] ®i= npel o] 10~12°Coll A fEH=
fillete Kpgmike MPN 230, BERABE MPN 78
24 4~6°Coll A figmigl  fillets] 1703} 20R.=F &2
REES Ve 2 ogler] AEEE 2.2X10 ) 1.4X
10002 %] Wsted A4 ek, A ARORYG
B gEmal 2-e BRRE 7t 49+

Table 9. Bacterial density and thawing
temperature

MPN per 100g  Plate count

Thawing Coliform Feca] ___ _perg

group coliform 35°C 20°C
at 10—12°C 230 78 22,000 140,000
at 4—6°C 170 20 4,000 94,000

el 443 —RMEY A 10°CLUTE fAstd M
WY Ee A9 Yorn® MERNE EEY BEe
10°CLTE #2848 Bkt g+ A5 —HKslxn
gehadezs 15°Cel o] il A RS = Al
% (ERRSHY A9 WEMEY 24 9%e na
A< 44 2% 5 A9

filleto] M 59 19T IR M MRS Sole
7] 555 HAE st 10~12°CE -4 a4
BT AGH )T 4~6°Cal A garimsia A Es
158 &8st Conradi phox HREEREWNAA
20°C, 965 157531 colony f%¥ks} Gram H(ad]

3t Ml iEE BEY HEE Tabl 104 $Estg
o},

BRI A 9fikE mistges BEIAAE
11 # S =

o) & Al goE fEEhd HEIdAe 155X
100}t BBt [oll A= 1.5X1g%)3let, =28z &
TTRRel R FRE HHEYe | AR ldAdL L2
X1tz FHAFA T RE 1 AE 8.5X106e 2
el RS B guEd kY WARe A 22
6% 43.3%°19 =},

Shewan(1959)-& £l A BEkEt= A FTHY 60~
90257} WAt m HETeEA gl ek

29 2 BRE01%H-L fFSsEERNE lg9 108
~105ERES] R el STtz gl o
REr L o] Gramai:ol gl o #igslgl.e.ns] Horie
(1973) = FEERY Sl 4 SR 14 FFF < ¢
%7t Gram (&t IR FiRE 2 Y& HHAN
B 2509 #eke) 25°C $e&sle 2 kifdye] 104~
1054 Fat o #gsalsl =k

KR A o Gram FaigRe Gram [Bigge)
73.8%, GramBifawic] 4.9%, W] 18%, E:
5E7T 3. 3% =k

s fillets HEgste] —20°Cal 4 30HH A
A% Bl FURY EEE Table 1lo] $2381gx}

Table 11, Changes in bacterial density dring
20 day storage at —20°C

Plate count
per g

MPN per 100¢g

Storage N _bet 1Y
time Sample Coliform Fecal

(day) group coliform ~ 35°C ~ 20°C
0 A 120 {18 9,200 150,000

B 120 {18 3,800 53,000

. A 45 (18 8,500 87,000
30 B 20 {18 1,500 46,000

KIBHEHMPN-L. ## A,Boll 4 =% 120914 A7
459 200 8 WA E o] 62.5%, 83.3%9 WAL 1}Ek
o224 Afe RS TR feREEmEe
WAae ¢ actte FRE ¢ F Ak

s dEFEeR Mige] Wtk FrRl
% wrel glom 453 Kiser(1942)& itk pugel
4 1097k A FSHe Bodel WAL RS A48
O BEAS 2 A gx 2zeld .z, Horie(1973)=
oSt 2097t ARG B HEY ABmES o
el wheb 250t 9= Pseudomonasfiil 70% o]
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HefeF-BReF

Ae] FEE s, Flavobacterium-Cytophaga: 179,
Vibrio= A4 100% FEMsHE = HREEE A9 g
o] ddrtm H|ET vl dl=h

AERC A= 35°C SRERE 8~60% W4z
20°C 5t 13~42% WA ] 35°C Kol
20°C 555H et TR ] A.oq RIBHESY A% 2
che G4 okl

iR 2 EH

A fillet fuThy Foets el 2 fillet BH
TR HBE PlHE BEE gokis] St BiE
Bl A A"z 9 bk 48 AT
4me Esld, drip FIHER BAMEAEHE, VB
N, DNA ¥ ZB&Ed9 fidy Hi 5-& e &
$8 BEgHd et 2o

D \@EhEie B WESkd 494 BEE
o] drip MR 4.40%, HBEEEMER 182%, VBN
16.21mg%, DNA 13.70 pg/miz2A 73 %R HEe]
et

2) W Hke s —5°C (SR dripiiih 2
MiEd BEe Jd.o HElHEAER ¥ VBN
27k 0.45%, 21.50mg% 2 el Wk BEES K
T Astgzm, BB R Q94 BUESEE
7 2 HEEe) 2 RMYE ¢+ Atk

3) FfS % S0ER —20°Ce 4 Rrield o = &R
& —5°C ElEE ) drip MR ¥ DNAE dge
v EEEEAER € VBNE 44 0.35%, 20.61mg
%2A AESE L BEERY BES KRB S
Bt fEmd —REERS REC ° =4 G
< ¢ F dsiEh

4) giEn FEYHY AR sl
B A koo m=m  fillet S4F7Hel  MIE-S B,
v 5 MITAIEREY £, TR, fhEEr ¥
Ao = E FHEE o 445

e fEUhEd e ERst gdes, 1§
Zfiggio] =hE FEck HRkel At

5) fEmE fillet] 4 SpEd MRS e Gram
Behiiife) 73.8%, Gram [5%REe] 4.9%, BRigol
18.0%, B/t 3.3% A+

6) AukuEStel 0EM M e A9 KBEFE
1 T0%UE WP, LEBE MOFL oo
wket

f w

F EhE A8 B HHE oA g REEE
B gt BUTH & EHKERR AR B
TRMEET EE Y BEoKeEmsE MAmT
ORI HEET ZER Hbd, 283 BB
Bl & ZkEXRSE ARTEM WHRLL, KRS,
e #FE R BlLTAE AREREN KBS
A FEES Ho] Baieh: vholel,
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