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ABSTRACT

This study was carried out to investigate the effects of washing time and the addition of sodium chloride (2%) on the qual-
ity characteristics of surimi made with chicken breast. The control (C) prepared from Alaska pollack was washed 2 times
without sodium chloride. For the test treatments, ground chicken breast was washed 2 times only (T1), washed 2 times fol-
lowed by the addition of sodium chloride (T2), washed 3 times (T3), washed 4 times with added sodium chloride (T4),
washed 6 times (T5), and washed 6 times with added sodium chloride (T6) to produce chicken breast surimi. The L”, a*, W,
shear force, and juiciness values were significantly higher, but the hardness, cohesiveness, gumminess, chewiness, aroma,
flavor, and overall acceptability of T1 were significantly lower than those of the control (p<0.05). The L" value decreased
as the washing time increased, and the a” and W values were significantly higher, however the hardness, breaking force, gel
strength, shear force, and overall sensory scores of the samples washed 2 times were lower than those washed 4 and 6 times
(p<0.05). The L*, b", and shear force values were significantly lower but the a”, W, hardness, cohesiveness, gumminess,
chewiness, folding test results and overall sensory scores were significantly higher due to the addition of sodium chloride
(p<0.05). The correlation coefficients (r>0.6) for the overall sensory scores and other items were positive for the folding
test, cohesiveness, gumminess, chewiness, and flavor, but negative for shear force (p<0.05). Overall, T4 had the highest
qualities and economic value among all treatments.
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M B
FYuE 1960dUe] B EI FaiA g
Nishitani 5°] 243 e] Aol 1% o]&-& il o

TNLE RO F (Okada, 1985), WA} WS AAstw A

A2 o152 miafsiel $4 FHE T TURTNL
H2 FET AFOD TGAD FANEY TS IR

kA ZHE ARRE S %E]-(Park and Morrissey, 2000). ©
3 FElvje F2 FANHE &8sy FE JyE

_..4

l‘

*Corresponding author : Sang-Keun Jin, Department of Animal
Resources Technology, Jinju National University, Jinju 660-
758, Korea. Tel: 82-55-751-3283, Fax: 82-55-751-3280, E-
mail: skjin@jinju.ac.kr

142

O

1891 Siou SR Hed of, o], 49l 5
] o]& olfe] FAE o]&WHoBEME F3] F23 7
&2 IAF o7 BEYSHA *P%E]-’ UH(Okada, 1985).
Fejr] e %élﬂ‘r THEHS TEEE, WE, BsE “?J
Tl o3 AR WFo Feln 3y

T2 WAL o] FE AME-3] t(Lanier and Lee,
1992, Park and Morrissey, 2000). A|E714] o1& F2]H]
of st B2 Il =8O g oj& Fejn] 4Hge] g7]
Ao WA Fon, AT I B AHAE o|Fo] ¢
o} metA] GG HA oS AAFES HY
7F A Hded 1 Fet vl st Atk (crab
stick), A% 59 2t -FAHE(shrimp analog), T4 =%
AEFE Fo2 o)]&Hu AW (Lee, 1986; Lee er al.,

d



SMEERL A3 B0l ME &

S7ISA S2l0le] olslers W 25N S

143

0x

57 2
o TeFe elsh 71F PHOZ VEOIA ol g} o

1992), Kamaboko, Tubular, Chikuwa, Satsumage

3 9JtH(Okada, 1992). o8& o] &3 F=2]v] 2ol 4
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et al., 1999), 71AEE AlSo] whjde] spFasdo] o
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2005) 24 @M} AT EE(Lee and Han, 1999) o)
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H7EEA =Eln)) 2 TeEEA 63, 2% 7HE Bk 5
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A55-S 29 Aot S A J¥3S Chopper
(MGB-32, &4, Korea)2 3 mm _:_ﬁé?} 3?— Silent cutter(AS-
30, Ramon Co., Spain)& 7| A|3}1A] 4871 #HAE & 6u) =
ZFo] E& 7}3to Homogenizer(TZSB, IKA Sdn. Bhd.,
Malaysia)2 8,000 rpmoll A 3027t #A&aL, =4 3.5
o} 18H e g 72 gt § Sl 34 AR
71(J-1250, 8+ s}, Korea)i 10 OOO><g°ﬂ/\1 2587 9
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1) 7S

AIRE A2 WAl Chroma meter(CR-400, Minolta Co.,
Japan)E- ©]-83}o] W (lightness)E Ve L'gt, 3
S (redness)E YEN= a'gk, B0 (vellowness)E YERN
T %S 33 v EAsion, dAs (W L-3b'E
ArFstET). oju] FFEMTE o83l L3k 89.2, a'gk
0.921, b'3k 0.78302 HF3Z 02 AT

2) TEIH A =2Y

Instron 3343(US/MX50, A&D Co., USA)S o}83ted =
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Table 1. Conditions of Instron for texture analysis

Items Shear force Texture
Table speed 200 mm/min 200 mm/min
Sample speed 80 m/s 60 m/s
Load cell 10 kg 10 kg
Adapter area 30 mm? 28 mm?
Sample size ?18x20 mm ©18x20 mm

Wkg/emte AEE JIEE 538 knifed plungerZ =
Al o, 2278 A5E AlZ2 A9A plunger No.
30 2 EHA T (brittleness, kg), 745 (hardness, kg), A4
(cohesiveness, %), ©&4d(springiness, mm), 734 (gumminess,
kg) 2 ¥4 (chewiness, kg:-mm)S A3} o] o &
A Z7& Table 13} 2t}

3) Folding test

Lanier®} Lee(1992)¢] Hisof ulz} A
o)zl AA] $jo Fi1 oFR| e} A vlow A
I F A HE we 3 A JE Y Fzo] HA A
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A gk How < HolXHE 44, 3 ¥ HOoW A4
3] R H 334, 3 ¥ FApA; "olAH 23, BA &
-3 FEI e RojAd 1S Fosidink

E 3mm FH=
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4) oo, HAEY ¥ WH=

Okada(1964)2] whHel] wie} AATIYP ] A 5(91.8x2.0
em)E 90/15% 718 3 42202 A9 Rheometer(EZ-test,
Shimadzu, Japan)l] 73 plunger No. 5(@5 mm)Z #2156}
3 60 mm/min®] &= 2 22|HA 3177 = (breaking force,
max. weight, g), Y& gk(deformation, distance, mm), A7
T(gel strength, g/em?®) 2 A 7F=(elly strength, g-mm)

[l s |
Z Fed e 108 Adsto 3 S, &
A OEA, 2 AA AR 7|3E FHol| st 9F
AT o F WAANE AAIETE 7 dEEE 132 1)
S v A} Y2 (extremely bad or weak), 9HL m-¢- £

1t 733 extremely good or strong)® = FA|SHA 3HHT.

e
M1

SHEA

o] AFo M PojH A= SAS(1999)2] GLM(Ge-
neral linear model) ¥ o 2 BEA3pon, =g i 7F
9] HIE $J3) Duncan®] multiple range test7} ©]-&EF 3]
I ABA FAHE 5% FFFolA AAskATh

23 Y ng

s

A B} 27 Al bE gyl e 71
S0 Table 20 VERNGITE dubE oz S2lnls 4
TAL 238 twFe] MA2 hemoglobindt 524491
myoglobin®] AAH] HAx 9 FAE7} 7R431H (Park
et al., 2003a), Jin 52005} $A|gt o} $jn)e] ¥
Aeo) AL Hre 51 AN E FE5E F00 5
o} B3 2HA AFRdn dEFC] O HZ2T(H
el vls) TIFE YL HE, A 9 Base
= Ueh o uh(p<0.05) == A& Holx| it
uehr Prel MATHoA He FEnE @k &
) A 5 e Aoz s HArl Fo}
A R E WE gn] giA S-RTE 55 1
o) Me A &5 g Mde Aol 8T AL

Table 2. Meat color of chicken breast surimi manufactured by washing times and sodium chloride addition

Treatments L’ a' b* W
C Alaska pollack surimi (two times washing, non salt) 70.71F 0.56° 4.80° 56.30°
T1 ) Non salt 83.204 9.95* 4.25¢ 70.444
——— Two times washing 5
T2 Salt 79.21¢ 9.64* 3.39 69.04%
T3 ) Non salt 823148 6.99° 6.65% 62.37¢
-————— Four times washing e
T4 Salt 78.88<P 7.88°¢ 445 65.53%
TS ) ) Non salt 81.428 7.66° 5.908 63.71%¢
———— Six times washing c "
T6 Salt 77.30° 8.998 2.74 69.07
SE" 0.53 0.11 0.18 0.98
Between washing times 0.02 0.00 0.00 0.00
Probability (P) Non salt vs Salt 0.00 0.00 0.00 0.02
Washing times- Salt 0.81 0.00 0.00 0.02

D Pooled standard error.

AEMeans with different superscripts in the same column significantly differ at p<0.05.
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FAEE 43) $HF TE0) 28 2 63 FAY FE

H&j E=A VERGTHp<0.05). Choi®} Park(2002)2 W) <=

2lu] A2 Al, Nowsad 5(2000)#} Jin 5(2005) A&

FEn Az Al $A 35 VIR UEe molxa A1)
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72 Table 39 JERAIY. Y8 20X A=xsk o
50| o2 g7 vsl TIHE7EEYVE 43X,
34, 24 2 KL A veEld o (p<0.05) A
A}t gL zolE KHolA] it 5Y3 Bt
FYujoA] A 3 Tl AEe] A4S 23] FAF 7
Eo] 43] & 63] FAS TS vl A vehdoy
(<0.05) L 9] FEEL2 FA B 7hdl FFQ) 2fo)
7} §1AT}. Hastings(1989) 2 Lee 5(1999)2 Z34<] 7]
A E4RSNA FA AFrt SU1eE SR8
72 R18) Axrt goltiar Byl B A3 Axke}
SToA zlolE K ol FAERY o] F
7 Zolol] 7RIk Aoz WD 5YU3 g5
ZulollX AF-E HUIHA] @& FEO vlg) A% 75
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el oF 1.5-3% AXr} H7bE W (Park er al., 1988), 24
A de 8847 (Hennigar et al., 1989), -3}
=50 o A FAxet R4S FUMTe Aer 4y
A SIth(Park et al., 1996a). Roussel®} Cheftel(1990) 7}
& Azl GAolA Al Hrbel g TR s,
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ol 7t8 A& AP H3lME AT P BaeFol
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Table 3. Textural properties of chicken breast surimi manufactured by washing times and sodium chloride addition

Treatments Brittleness ~ Hardness Cohesiveness Springiness Gumminess  Chewiness
kg) (kg) (%) (mm) (kg) (kg'mm)
C - ;\tl;?;t: fv(:slla:icrl:gfl:::isalt) 04148 0538 51.58%B 13.87% 27.554 382.224B
Tt Two times Non salt 0.308 0.31¢ 32.36° 13.994 9.858 137.53¢
T2 washing Salt 0.474B 0.63"8 49.62°8 12.9648 31387 407.76"8
T3 Four times Non salt 0.567 0.634% 39.738¢ 13,1548 26.94% 345.948
T4  washing Salt 0.62* 0.774 52,028 12.8478 40.28 517324
TS Six times Non salt 0.63% 0.7048 34.52¢ 11.978 24344 290.325¢
T  washing Salt 0.3948 0.637 54,354 13.0148 34.14* 4429248
SEV 0.08 0.06 3.78 0.46 4,57 56.23
Between washing times 0.13 0.02 0.73 0.28 0.15 0.15
Probability (P) Non salt vs Salt 0.86 0.04 0.00 0.94 0.00 0.00
Washing times-Salt 0.07 0.02 0.61 0.18 0.53 0.62

Y Pooled standard error.

A€ Means with different superscripts in the same column significantly differ at p<0.05.
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o tist )8 EAL Table 49 YEIAIS Y =
AoA Azt P85Fo] B g2 (HH)ol HIs) Ti
FE7EE7E Ak =4 YER W (p<0.05) 2 9
FEEL 2J0)F Koz ot YT B v
A A 3= Fele gyRs, AZE 9 AG7ke] 7
% 28] FAIE 2] 43] B 63 FAIR TE Bl W
A VRO U(p<0.05) A, A= 2 H7NE 2
W= A S5 2ol Zpolrh ATk, Choist Park(2002)
2 Jin 52005y A St FUMEEE s ¥
WHEE =it Buslke fodeddA £ A7 2
et Attt Y BriEA FEjnleM age
7V81A] & el Hls) FHrgt 5o F7IAE A=
=4 vehdou Adyie BA UeRTH(p<0.05). 4727
9] 718 AL gAshr] 3 Hrlske B2 myosing =
o]ar 718 ol myosin®] YR 7o B
29l Aol PAol Fa83F ITE YA WZo FEu|
9l 714 A gA4E& 3 99 Hrle BFHolHNiwa,
1992), g9l F7lEo] 1 MY wWi7kA] A A=e F7Fekal
a2 oY ASE 2318 AAITH 3 S5 (Shimizu
and Simidu, 1955), Park $(2003c)= o5 F~€|v|ol] 2%
AF A7 A HAREE Yoz Fua siY. TY
7 SeRImlolA A S} A7 At Y3 A4S
Zg avolq g3de, A= 2 dAagles Fo3<
pol7t AU (p<0.05) HEIL, H7IANE A R A
7He A1 zpolrt ¢ldth. Park 520032y FE|V]E

N 7P B Aeite HARE 100g B oADK
4.6mm olaololo} Frkn AstFEH, B APAT
Ne SHgEE Ak 577 O4oE ERou WERe
2673672 Thas A Ueht 2% ol% Feje] B 7}
5 4E W AY0e 28 & Qe A4 39 BE 3

7b A7t etk

s "It

FA) 3Rt A7 Hrll e gyt Elve] e
By} AF= Table 59 VeIt SU8 ZAGA A=z
3o d7gSo] o g EH) ¥s TIFE7EY)
7} &, Ful 2 AAF JEss UA JERe v e
£ =7 JEREOH (p<0.05), B3} AxE 3JolE HolA
orsith. YU Grisa Felnlda A g Jelle 2
E #5H7 EoA 28] A% FE0] 43 E 63]
A 75 B8] WA UERTH(p<005). Jin S(005)&
Sy A N135lAM 63 FAS Frlrt 239} 43
FAIE FEjulo] Bls) ezt Eko} 4| A4S 2t
o AZxg oA ATt 2ol Aolg KolA] Fdth
3 sl B AT Aabel gAY Y WY &
Zujo A &S H7FeHA 2 750l ulE)] Mg 75
o] g 7} FEollA =A YERATHp<0.05). Kang
5006y U] AZ Al AFY TEE =Y B, T
gre] Are Y 5 AR ARSERA] RIAL ofFF
Az Qlale] ABIAEERE HEFHRZ FrPEE
ow, AF 2% JA7F7F Mol ArEta Brem, HAH
NFAE =tk BRusidth 98 #Uied el
AN A Bgel 27 Ayl 3t AL ATfolA
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Table 4. Physical characteristics of chicken breast surimi manufactured by washing times and sodium chloride addition

Treatments Breaking Deformation Gel strength Jelly strength  Folding  Shear force
force (g) (mm) (g/em?) (g, mm) test! (kg/cm?)
C Alaska pollack surimi 577.00° 10.10 2938.64° 5828.208C 3.00 1.79°
(two times washing, non salt)
Tl Two times Non salt 608.67° 8.44 3099.91P 5121.58¢ 2.67 2.558
T2 washing Salt 786.675C 9.98 4006.465¢ 7855.20°8 2.67 1.87°
T3 Four times Non salt 864.678 8.76 4403.71° 7562.14°8 2.67 27378
T4 washing Salt 805.678 8.12 4103.238 6518.284B¢ 3.67 2.23¢
TS Six times Non salt 984.00" 8.74 5011.474 8568.00* 2.67 2.96"
T6 washing Salt 678.00¢° 8.30 3453.02°° 5651.185€ 3.67 1.99¢P
SE? 36.00 0.86 183.33 677.10 0.31 0.09
Between washing times 0.01 0.67 0.01 0.66 0.26 0.03
Probability (P) Non salt vs Salt 0.07 0.84 0.07 0.50 0.03 0.00
Washing times- Salt 0.00 0.46 0.00 0.01 0.26 0.10

D 5 (no crack showing after folding twice), 4 (no crack showing after folding in half), 3 (cracks gradually when folded in half), 2 (cracks

immediately when folded in half), 1 (breaks by finger pressure).
? Pooled standard error.

A0 Means with different superscripts in the same column significantly differ at p<0.05.
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Table 5. Sensory scores? of chicken breast surimi manufactured by washing times and sodium chloride addition
Treatments Aroma Flavor Meat color Juiciness Tenderness Overau.
acceptability
c Alaska pollack surimi 8.67* 5.678 5.50°P 2.00° 4.83¢ 6.338
(two times washing, non salt)
Tl Two times Non salt 4.17° 4.17¢ 5.17°P 4,838 4.83¢ 4.63¢
T2 washing Salt 5.00¢ 4.67° 5.675¢ 4.838 4.83¢ 7.038
T3 Four times Non salt 4,67 433¢ 4.83° 5.178 5.008¢ 4.80¢
T4 washing Salt 7.008 6.50% 6.3348 5.834 5.834 8.40%
TS Six times Non salt 4.17° 4.17¢ 517 5.178 3.83° 4.50¢
T6 washing Salt 7.17° 5.67% 6.67* 5.83% 5.67°P 6.108
SE? 0.21 0.26 0.24 0.18 0.23 0.33
Between washing times 0.00 0.00 0.04 0.00 0.01 0.00
Probability (P) Non salt vs Salt 0.00 0.00 0.00 0.00 0.00 0.00
Washing times- Salt 0.00 0.00 0.02 0.09 0.00 0.02

D Sensory scores were assessed on 9 point scale base on 1=extremely bad or slight, 9=extremely good or much.

2 Pooled standard error.

AD Means with different superscripts in the same column significantly differ at p<0.05.

Table 6. Correlation coefficients between quality parameters of chicken breast surimi manufactured by washing times and

sodium chloride addition

Items” BF  GS IS Fo Br Ha Coh Gu Che L a* b W SF Ar FI
GS 1.00

IS 0.73 0.73

Ha  0.60 0.60 0.72

Coh 0.62

Sp  -0.66 -0.66 -0.63

Gu 0.60 0.84 0.84

Che 078 088 098

L -0.63

a" 0.79

w 0.63 091 -0.60

SF -0.71 0.73 0.67

Ar 0.67 -0.83  -0.60 -0.70

Fl 0.61 0.74 061 065 -0.61 0.66

MC -0.61 0.66
Tu 0.61 081 0.68

OA 0.64 0.77 063 0.69 -0.66 0.67

DBF (breaking force), JS (jelly strength), GS (gel strength), Fo (folding test), Br (brittleness), Ha (hardness), Coh (cohesiveness), Sp
(springiness), Gu (gumminess), Che (chewiness), W (whiteness), SF (shear force), Ar (aroma), Fl (flavor), MC (meat color), Ju (juici-

ness), OA (overall acceptability).
*Level of significance of correlation coefficients : p<0.05.
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