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Comparison of the Quality and Preference
of the Unfrozen Pollack & Frozen Pollack

in Busan

Yu-Mi Jeong

Department of Food Industrial Engineering, Graduate School of

Industry, Pukyoung National University

Abstract

According to 2006 survey of Ministry of maritime affairs and
fisheries, the most consumed fish was walleyed pollack, ranking the
first, and then squids, mackerels, and scabbard fish in the order.
Especially, the food made with unfrozen walleyed pollack which has
1s not frozen, unlike a frozen pollack, gets popularity. However most
of the unfrozen walleyed pollack which is generally circulated comes
from the sea around northern island in Japan so it takes about four
or five days from the first day to display in large marts through the
procedure of import shipment. And when we make a food with it in
our house or in restaurant, it has already passed about seven days
from the day of catching so its freshness is much lessened. While

the frozen pollack is capable of being long conservation as it was



treated quick-freezing as soon as its being captured. But consumers
think that the unfrozen walleyed pollack circulated with refrigerated
status is more delicious and expensive as it looks fresh. In this
study, I estimated that the unfrozen walleyed pollack is being
changed in its freshness and taste during the circulation period so I
examined people’s awareness of unfrozen and frozen walleyed
pollack with survey and tried to compare each other and analyse
them.

The survey of this study had limit to the area of Busan and
conducted 180 questionnaires using the method of direct writing with
the subjects of company workers, home makers, and students. And
for the unfrozen and frozen walleyed pollack to be used in sensory
evaluation of the survey, I purchased them in a large mart and
made a clear soup without additives like pepper powder for the
subjects to get the most original taste.

I investigated about the awareness of the unfrozen and frozen
walleyed pollack and their preference through sensory evaluation.
And then I compared and analysed the difference through scientific
experiment.

As a result of survey, I could see that there were more people who
preferred unfrozen walleyed pollack showing 622 than those of
frozen one showing 38%. However majority answered that they
thought the unfrozen one would taste better so I could see that
consumers had expectancy about the unfrozen one. Comparing it,
there was 62% of the respondents who said that they preferred
relatively cheep frozen one because they could not feel much
difference when they ate both of them. With these results, I thought
there needed objective data to verify the difference between them so
I implemented the following experiment.

First, I made the subjects taste both of them in the clear soup

without name label and respond to the questions what is better in

_iv_



deep taste, savory taste, and resilience with a hand recording. The
result showed that there was not any difference between them. But
there were more response that they felt the frozen one was better in
taste. There was not much difference between them in the
experiment of breaking strength to see the firm of fleshiness. And
the frozen one had more nucleic acid related material, ATP related
compound which has influence on the effect of improving taste, and
extrusion drip. The freshness of the frozen one was overwhelming
higher than that of the unfrozen one.

These results will support the response of those who said that the
frozen one was not worse than the unfrozen one within the majority
of frozen one-favorers. And also they will have influence on the
awareness of consumers who prefer unfrozen one with expectancy
and the price.

Koreans enjoy various kinds of walleyed pollack foods. Among
them the unfrozen one, which is frequently used in haejang-guk, is
twice in the price than the frozen one. The difference may be
resulted from the preference of consumers. I got to take this study
to examine how much difference they  have in the taste and the
compound as I saw the different price of them in markets.

I expect that the bias toward the unfrozen and frozen walleyed
pollack will be eliminated on the base of the results and awareness
of them will be improved. For them, I consider that there will need

promotion and monitering by mass media.
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4. 1. A E

TES AU7MEdE=H(AOAC, 1995), sl&2 233 H(AOAC,
1995), ZeW2AS semi-micro kjeldahl' (AOAC, 1995), ZA|H&
soxhlet %W (AOAC, 1995) 0. & =4 3}9lt}.

B AALxseES Hoyle et al. (1994)o] 23+ trichloroacetic acid
2 A5t = vhallsto] paste Aoz b= AlE 5 gl
20% TCA &4 15mE 7tato] AldkmA 7)o A4l (3,000xg, 15%)



4. 3. 3 A= (breaking strength)d &3

Ando et al.(1991)¢] ®Heo] w2} Rheo meter(Compac-100, sun,
Japan)E ©]-&3sto] ofg| Table 17 2 =702 Aol 5H 9 &
= SAsAo. AHe FHE A4 2wy "y %J";‘lé}oﬂ
10x10x10mme] =271&= FAztE ] 2y S foA AL S, 23
2 559 FEEs 2ol 59 FAE I0mmE T LA & S
Alg 2 ARSI T J9 4% ke F74 8mm cylinder plungers A&
stelom, &% 60mm/min™ o] Higts SAstAT @A A}= 48
8] S48t Fef+EEH A (mean+S.D)E HERH AT

%

o

Table 1. Conditions employed for breaking strength profile

measurement of fish muscle

Instrument SUN RHEO Meter Compac-100
Sample thickness 10mm
Cylindrical plunger 10mm in diameter
Crosshead speed 1 mm/sec
Load cell 10kg
Chart speed 60mm/min
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Table 1-1. Research summary

Division

Random sampling

12)

Research area

Research period

Content
180 person (Male : 110, Female :-58 Omission :
Busan
2006

Analysis method

SAS package program




Table 1-2. Personal description

Division Frequently (person) Ratio (%)
Male 110 61.1
Sex Female 58 32.2
Omission 12 6.7
Total 180 100
10 30 16.7
20 54 30
30 46 25.6
fige group 40 51 17.2
50 and over 19 10.5
Total 180 100
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AOAEAE AEE, U4 FUE dset e A%} o
SEA T A el gelo] glvha SHE o)A HelMEAe s FE
of © gltkn Ww @ Abgt F AHAEA B &o] ohe] F9 o}F

npxjato g Aol Aol f Bl AL FHZF 57%E A e
tH(Fig. 1-18). Hwka o= F2j 9] glo] %3l&5 o|Fo] MAFS A
W sl et shed FEVE AEED 2 $EHES Ko ANREY
Mo Eet ARty = A3 Usith 9A #e 55 s A4S dsEe
Aoz Ad, FHE A53 A & F oA gUER 258 Yo

H] 1l & 1.9k},

Aol Aol o shlvhal @k WAt A7t 76.7%, S E A S}
= 233%, oA BEMEAE 833%, THAZTAE 167%2 Wb A
FAA 9 Axpe}l Aoz fUdvk uwbd FEje] o] ¢ wlttm &3
g2 A A ZAE 41.6%, SEHAEAE 58.4%, oA A A 40%,
SEAEA 60%2 VERA el dEAeL FEAEA] B &0 AX
e ek (Fig. 1-19, 1-20).

Ml Aol A dFE vAE 28U {4 935 A Yo
H $23% g0 uzty 7|ZEE £ F P (AT 1998. RMP.&
SD., 1982)& sltsle], o] ZAlAA AEE H3e Al#e] 40%H =
b BEi7 2t $EE AL FEzl dEageda o] o
gold Zolgte dvkAQ A4S AFAZIEH F grE F Zle=

Hol, ofzef A

Puigiics
2
foi
_>|i
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N
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¥Rt A vEhe Sold g Ha AuE TUss A
HEAE WsPANAE YU Fote 237t dEdol9dn, Ba 5
BE dEss A weRtdd BHE gis 297 g g
ol Al ofW@ Aol ma AAE mAWEH WAL Az

G
e
L
5& o:
H
iy
Lo
Y
N

A3 PEo FFs m A |

o= S vA fvF dAeA Rt tidEed ek A
deS v AA "AoH(HE S, 2002 ; Bodenhausen & Wyer, 1985 ;
Croecker, Hannah & Weber, 1983)= 72 & & 4= v} 12y E7hx
A& M s el EA 7t el T2 wgS Hof A} §
gleo] ghol thgk AA I AA =7]= Bte] Aolrf A4 ges AT

T AR
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2.6 Y AMES} FAEHE ZA

21. A%

EEE FA o Fste] Wedt FEE vtE FEE A 48cm~
55cm, A5 625~715g Hv AS AREsI o™ AHE dEAA FY
3 Aoz A 45em~52cm, AT 594~640g HE
a2 578 @ e ZhzE Y ete] Aol A

oo i,
off

22, ARIAAE 2 2 F AL FF

efo] thet AWt E2 Table 2-13 #Zo] o] 81.36£0.09% = U
Farg AAsta dem, 3ol 1.64+0.06%, =M A 17.11+0.003%
agla AW 0.75+0.05%7F g o) 2 ATh

of5¢ &EAHAE T 9@WE, AA, AL TS5 AL U A fElotn
AN 4F AEA S, 7714 AR BEstE o d#ete] 9
2 F(extractives)ol g F-EF o] AAF L FAAEY EAgAL 4t
FhxA BAs L e AR FAHMpO I T Btat= EH A
dHE o] UTHE BFAE, 2005). 2B AR A s AAXME oo
B A EE dotry] A% ARE AR HE O o] =S o
ZoH(F F 3], 2007; Park et al, 1990)3L & & Sl=d 2343 Ae <}
FH AAF FF2 7zt 340.37£6.41mg, 359.86+2.38mg(Table 2-2)

o)
2 yeigton AHEyg gHolA FEH= st AdEel Y Bee &
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Table 2-1. The main ingredients of Unfrozen Pollack

(unit: %)
: Crude Crude Crude
Moisture i ..
Ash Protein Lipid
Unfrozen 8136 + 009 164 £ 0.06 17.11 + 0.003 0.75 = 0.05
Pollack (81.31~81.46) (1.60~1.68) (16.78~17.33) (0.72~0.78)
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Table 2-2. Ex-N content a comparative table

(unit: mg)

Sample Ex-N
Unfrozen Pollack 340.37 + 6.41
Frozen Pollack 359.86 = 2.38
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, 1997).
AE 1.39+0.11, B8] 764204022 SEjol A Y9 dripe %ol A

A
ol ] Aefe} Teje] 3] = (Table 2-3)= 2+2F 0.52+0.08kg,
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Table 2-3. Breaking Strength on Unfrozen Pollack and Frozen
Pollack

Sample Breaking Strenth (kg)
Unfrozen Pollack 052 £ 0.08
Frozen Pollack 0.66 + 0.06
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Table 2-4. Extrude drip quantity measurement

weight (g) drip (%) Mean = SD
1 25.01 1.42
Unfrozen 2 25.20 10%7%
1.39 + 0.11
Pollack 3 24.98 1.47
4 24.93 143
1 24.66 7.67
Frozen
2 25.26 8.17 7.64 £ 0.40
Pollack
3 26.02 o1
4 2839 7.51
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|
< IMP$} AMPZ, IMP= ##urS W™ glutamic acid9t
FEH 2o uhe A3tA 7= 28 (synergistic effect)S dhth

s, AMPE 1 A4S A9l Fu|ekA| vk, IMPA ® glutamic acid<h
o Apele] A IHIFARE) T Aseol LdHA FHREL A
(Yamaguchi S. 1967; Titus, D.S., 1964; Kuninaka et al., 1964). 2]l
= glutamic acid®} AP EAo] ThekslA So] g, dukyg o=z
frelglutamic  acid7t &2 WelA YHEFH HA dS o]
MSG(monosodium glutamic acid)2] Fv 235 YeERHH, o] Z o] &2
ol o] EAst= IMPe 3 SH|dsa-gol 7ot Bista
AT 5, 1988).

BEzAqNE AE 24

3 80%Z2 A8k ATP7F Alzke] A3
WA ADP, AMPE 7# IMPE a5 o]zl thAl HxRE 7 A
HxZ Zalsojdcia soh(ab g, 4 3; 1997, o] =5, 2005).

2 AN E AR FUAE DEtdpT At AE FEHE o) &
to] Ztzh g o2 e 5 ATP d-E2 9] gHafs x5
WP E 53 A T AEfe sE ] ATPE =2 00682 27 2
£ 2 Yelgdth. ADP= A e 3% 0507 ~0.643, = 06425
& Yetde] & Ael7t gle Ao R dEuth 22y AMPE A H 9
49 00175 Jebd whdo] FElE 03452 953 =& FA7F Uy
(Fig. 2-1). z18]x AvAdE< IMPE H] 33 HxR % Hx, K#k F3=
ZAbgE A3, IMPO] gro]l FEi7F o A, Alzko] 7 35 A]
Hal¥ = &2 HxR ¥ Hx #2 AMH7F =4 A Aok (Fig. 2-2).
AFEE 9@ 7)7kel] w2 ATP #sgEo] ek Alte] Ay} s
HAaSTHE| A, 2000 A2 Hol FH9 AMP ¥

ol
rulo

.‘_4

rlo

rl
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IMP A= A8 =2 Aol vl g8 2] Ao § #Zdsto] drhs
ZldE & 5 vk =3 EHel nls e ATP ¥

7h ol AAHUSe wol Arle] ANET QWA AT Ho] 7}

) Fevh vt AAESE O gelute AE nelE
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Fig. 2-1 C(lassiflied by market Unfrozen Pollack & Frozen
Pollack & a ATP, ADP, AMP compound.
(A~E : Unfrozen Pollack)
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(A~E : Unfrozen Pollack)
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2.5. Kzte W3l
K#e 45352 ATPHH 3gES ARXZ 3te oful7Fo A=
Qo] HEZA, Ax Astol] meta] 1 gho] Frhstth v XA R

o] Kgte =43 Az, Zaolo] FHghe 351419%5 95% A g 73k
& Bnomn, A b bl AREE = AM% 18.7+4.0%, 2"l
Heo] AMelE 34, i27/4 s Ak dwrH o Kgkel 5%olulgl
ASE Zol2 HFHY, 0% 7HA = e 0/01*&8 2 7] €]
Aes vehle AxZ AREE= whd, K %k% ARF 2719 AR

Y5 1997).
nfEEE B el S Kgs B BHE 967%%E 3o = AL
f3s 2 wE AAs shE AEE 90.33%9 A E=AE 93.30% 2 %

71 Fo7E A2 Hdva & 5 e A7 54 5 AT (Fig. 2-3).
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Pollack a K-Value. (A~E : Unfrozen Pollack)
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26. 473 A7d VBN ®H3}

dEYyel, TMA, DMA 59 34 d71d4e o8 A5 &%
ol S8 HJou Mo Astet tEo] FUIEE oK Ax F
of Fad AxE o]&¥a Utk AFRIE Z7]e] VBN Frhe=
AMP®] & opm]mnbg-o o7k qrryole] Qe gk Zlo]al, o]o]A]
TMAOS®] Zajol <3k TMAY DMAS®] A4, ofvl=it 59 23
FEo Fallel o ryol g ZF oblFe A wiioltt

VBNEHF2 dwbdon 53] Adg ofFellA= 5710mg/100g, 2-&
Ao o Fol i 15725mg/100g, 271919 o8 30740mg/100g,
gk o} Foll A= 50mg/100g ol ol th(Fh= 2 5 Faheheka], 2000; H

3

rl

o

L2

(o3

¢

=

B Ao eje] VBN 19 17.827+1.548% A &asle] 79x}
24.687+2.1759 W35 YEdtH(Fig. 2-4).

mEdE E e VBNS it 8820+1.684%-H 22.365+2.3607} 4]
AAE Zpol7k A YEtA AR 8 EE AFY HE Aot
¢ Aves AL & § A (Fig. 2-5).

S Hl S B it 12845 + 20842 ERo] AlEfo] BlE) Al
e 2E& 4 5 UATHFig. 2-6).

Ay G471 Ansk Frish 2 B ol 9}
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A7 357%, Be7k el o v Avkm @ o AuAsg:
305%% hehil et

AR dENE B 67%2 B dendeh o F dAAHAE
Aol Wl go] 4L6%E AANA AEESE A Bt A oA
e we wgth

3. A FHe Ex® ¥#Fe A 34037+641mg%, &
359.86+2.38mg% = & ztolE HolA gkskort, zhAsThel FAE<
IMP= 57} 548972 AJ &) 0.017~0.0862.1} = 9kt}.

VBN FH = 12845+2.084% kil AEl= 19 17.827+1.548% A
Apste] 7 abel] 24.687+2.175¢] WS UERUATEH tEE R 2 A
VBN 8.820+1.684E] 22.365+2.360% A =2] o]z} =LA vhebyt
Aol s 3 AEE ZhzE 05220.08, 0.66£0.060. % 1M EI AL
o] zolE HIYoY UEF dripBe FHIF 7.64:0400F  AH
1.39+0.11:2.t} =kch

4. QFuE 53xdA T At FEe] ATPH e 00682 EF
Z& s YEhith. ADPE AH 9] 4§ 0.507~0.643, 5 H 06425
& vetdiol & o7t e o= dERTh L2y AMPE AH &
00172 vehd wdd Feje 03458 453 B2 57 yg
ntEd2 E g FEHY K By FEHE 967%2 sigow A}
S¥oxE 2 whE Mg ubd AeElE 90.33%0 A =AE 93.30%=
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