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Effect of Cryoprotectants on the Physico—chemical Characteristics of Chicken
Breast Surimi Manufactured by pH Adjustment during Freezing Storage

Sang-Keun Jin, 1I-Suk Kim*, Su-Jung Kim, Ki-Jong Jeong, Jae-Ryong Lee, and Yeung-Joon Choi'
Department of Animal Resources Technology, Jinju National University, Jinju 660-758, Korea
!Division of Marine Bioscience, Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT

This study was conducted to determine the effect of cryoprotectants (sugar, sorbitol, polyphosphate) on the physico-chem-
ical characteristics of chicken breast surimi manufactured by pH adjustment (pH 11.0) during freezing storage. The final
surimi was divided into experimental units to which the following treatments were randomly assigned: C (4laska pollack
surimi: two washings, 4% sugar + 5% sorbitol £ 0.3% polyphosphate additive); T1 (chicken breast surimi: pH 11.0
adjusted, 0.3% polyphosphate additive); T2 (chicken breast surimi: pH 11.0 adjusted, 5% sorbitol + 0.3% polyphosphate
additive); T3 (chicken breast surimi: pH 11.0 adjusted, 4% sugar + 5% sorbitol + 0.3% polyphosphate additive). The crude
protein content of the control was higher than all treated samples, however the moisture, crude fat and crude ash of T3 were
higher than the control (p<0.05). The pH, WHC and collagen content of the control were higher than all of the treated sam-
ples, and these values decreased with storage time for all treatments and the control (p<0.05). The cholesterol content of the
control was lower than all treated samples, but the myofibrillar protein contents of all treated samples were higher than the
control (p<0.05). The cooking loss of T2 was lower than the control and the other two treatments (p<0.05). The L', 2" and
b* values of all treated samples were higher than those of the control during freezing storage (p<0.05). The W value of T3
at 1.5 and 3 months of freezing storage was higher than the control and T1 (p<0.05). The myoglobin and met-Mb contents
of the control were similar to all treated samples, and the met-Mb content of the control and all treated samples increased
with storage time (p<0.05). Immediately after freezing, the hardness of the control was higher than all treated samples, how-
ever it was lower after 1.5 and 3 months of frozen storage (p<0.05). The cohesiveness and gumminess of the control were
higher than all treated samples immediately after freezing, however the values for T3 were higher than those of the control
and the other two treatments during frozen storage for 1.5 and 3 months (p<0.05).

Key words : cryoprotectants, physico-chemical characteristics, pH adjustment, chicken breast, surimi
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vl AES doitt Z74ha o (Mansfield,  FH3te] FElv] Azl AR S4& 7L Ak 2L
2003), Aol B AAF 54t oldae] el gl 7B olgste FEuE Axdhe dHde 17 A8
slule] R AL AU FNBERE Felvle Az de) ulg, SANZE £ASS, Soe) pHY £x) wet
Bhe Aoz o] HolR| AE FAlolth 5L o ZZo] ga}zith(Babbitt and Reppond, 1988; Park er al.,
1996).
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11.0 &Hlx 3|55 G (Jung et al., 20049 A =
A 224 A3, 5 7S 48] A, pH 3.0 B pH
11.0 g0z 23 5g|v)(Park ef al., 2005) 182 H
71AS pH 2.5, 3.0, 105 2D 11,0 o2 FAsS &
gln|9] ojzlstd 54S Byt A7yt BuEI k(i
et al., 20006).

WEe dutxo g Seu|E RES] Y3 o]&H 1,
WEARL Felvle] S 471 A% SRtk ey
A PEAgL v AFe] @8 23S vellie
hila WA FR) 51EHY EAo| g3k vl WF
Zguje] FA4L PFPAI7) Y8, =3 UF F Dl
WAS 2dslr] 93 theFe vlEdd digh AR AT
7} 434=]lo] hth(Noguchi and Matsumoto, 1970; Park and
Lanier, 1987; Suzuki, 1981) E3] Sgv|e] vhiE HA
Edge A4, AR, &ulg
A T2 TuA BWX%M] gt AFsoltt. e
2 #5ks esiA 3WE FA ’8}71
7

N fo o ¥a o
%
-9,
=2
j)
[Shi
Lo
[
BN

o, i
g
5y
R
N
m[m
&
QL
X,
Ol
F[F
fol
-

,7H8% w) gl olnr)sh whealel 2
A% Wysld S0 BRE ALY, A% Fo
. Fg gt Az =
D-sorbitol & -glucitolo]g}al EE]ojA]= 67}
EEEER) 5o G4ae £ sl A9 44
AT sted, Fehe WA ge el 7
o= AAA golgl2 WAlE ¢l whate] A') H)
o oksltl Qe gulrow Hy wW AR =
Mg, 258 FIE A5l RAFN F2
% oI g0 ol ect. idlel BASS A
2 wigel me) g2 & sl sEv] 9E
%W&@%WQW¥@ﬂ%MM¢&$%
o] $3l(Lee, 1984; Sych et al, 1990), 2ol A2}
o] TN £0lE 28 FBE FEIvY A Az
283 91 UrHLee, 1984; Yoon and Lee, 1990). T3k,
) Qe Felv] FAO QOGP ERE T
7] 95l 35 vk (Kawashima er al., 1973; Park and
Lanier, 1987; Park er al., 1988). :
gl B A FHIZo o] ge AHE AYa
= ge] pH 2 93 & 7k FEjn] Az
WEHAe AT & e dewAd AR A7t
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Table 1. Experimental design by different cryopectants

glae
it

osly S4ol HMAE BT FHstuA 4N

Az ¥ 2|0 M= =A

23} I} 2ue At A HA T 5 ke
< chopper(MGB-32, 354, F=NZ 3 mm 233 &
silent cutter(AS-30, Ramon Co., Spain)& V|M|3}A] 42-7¢
A€l & gu ko] B2 713} homogenizer(T25B, 1KA
Sdn. Bhd., Malaysia)& 8,000 rpmol| 4] 3023t @23ttt
TANS FFA 359 18M0R 27t g F AHY
o 1 N NaOHE o]-88} X8 A (Jung et al., 2004)°]
e} g FE55 9t ¢y £ pH 11008
ZA3 & 3 ALYAEE 71250, Yt TR
10,000xg°ﬂ*1 2583 YAt FHYET HAFS H
B3 F745E S5tk S4E ARE 1 N HCIE °)
£3lo] pH 5.002 ZF3ka 3027 WA|g $ 10,000xg
oA 2587 YAE-EN 3ES IgE FEuE U4
1 N NaOHE o]&3&ld £4 Z79] pH 7.0 F&&
80%2 ZA3 3 F2ju] FAo 3l Table 17} 22 H
gi %Etﬂ/\q H]—;(]}]](/HE]— /\]-_-]]E =i o]/\].od EL] 24
7Vt & 43872 sk PVDC(@ 3.0x15 em)ol| 33}
T -40°C/36M%F BA F -20°CellA 3R BEAAESE
WA 90°C/40% B 7193 & ANkdR A o)3iEhe &
AL B3I

Uk 2 AOAC(1990) ol ule} =82 AxH,
ZhA S Micro kjeldahle W 2 ZAY e
Soxhlet =&H o2 231y},

2) pH

pHE PR3 AlE 10 ¢& 557 90 mLe} 7] homogenizer
(T25B, 1IKA Sdn. Bhd., Malaysia)2 13,500 rpmell4{ 10
Z7r @43t pH-meter(8603, Metrohm, Switzerland)Z
==

Treatments Sugar Sorbitol Polyphosphate Total
Alaska pollack surimi by two times washing C 4 5 0.3 93
Tl 0 0 03 0.3
Chicken breast surimi by pH 11 adjustment T2 0 5 0.3 53
T3 4 5 0.3 9.3
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3) B4

BEEe ohygl AEE 70°CY FF2AM 3081
71838 oS Wl 1,000 rpmellA 1083 LR
T 2AE 243t A FA-F5E FAAIE A
x1009] 2o 2 ARt

4) JtaL

NAAHES AEE 2 em FAZ LGEA At -
AE 233 oL, A7)LE 200°CHA HH 90% FH
60 718l A7 ¥ Alge] FAE A48k td A
FA) i3k NE-E2 Ak

5) St et

el 3RS Woessner(1961)2] WHHol wie} vlAE
5 gol 6 N HCI 50 mLE 7}ske] 283l Autoclave(ls
lbs, 121°C)oNlA} 124)7F 7HEehgt & 0°cE W43k &
ZAET} Dowex 1x8 resind 128 £33 E8E 23 ¢
o] A9 FE ZHAO0xI1.S cm)S FHAA B3}
3G-4 glass filteroll 79t 73Tk 8BS 6 N NaOHE
ol g3l pH 7.02 F3slal SHF= 100 mL7} =A 3
23 & | mLE F3l, THTE o83t AxF 0.25%
CuSO, - SH,0, 10% NaOH, 6% H,0, 22} 1 mL 7}3}ed
WAlA Z T}, S EQ AXF T, 80/5%: shaking 7+ETH
% 0= Y43t 1.5N H,S0, 4 mL, 5% p-dimethylamino-
benzealdehyde 2 mLE 7}5+ 3~ 70/10% 7}€3t 575 nm
oMM FHEE 3t A% F4doll W} hydroxyproline
s 243 I the 2oz FEPl e Akt

Collagen(mg/g) = (Total hydroxyproline® x 14.286
x B MullgyAl R A

™

6) EEMTHHA olE

HgAdehlA dteke A7 5 gofl 20 mLe] 0.05 M sodium
phosphate(pH  7.5)% 7}8}1, Homogenizer(T25B, KA
Sdn. Bhd., Malaysia)2 8,000 rpmeofl A 133 T&AA
3000xgoll A 1027 4183 & FEHL v AL
9k ®Holx 20 mLe) 0.05 M sodium phosphate(pH 7.5)F
7¥skact. o] #7484 23] wEEla Alel 0.5 M NaCls
F 5= sodium phosphate(pH 7.558-% 20 mLE 7}&}t
wEkElAA 2417 FoF P84 wAS S 1

Table 2. Conditions of GC for cholesterol analysis

231 Y4182 (3000xg, 208yt FEAE HFd F 1
B9 2431 BiuretH (Umemoto, 1966) 0.2 THild 5
55 243 F deAdHEY L myg ARER £
A8

ZY 2~EE RS AOAC(1969) Wl weh AR 1 g
of ethanols ARl FE3 &, 50% KOHEHOZ H]
=31A)7] B Toluene o] AFE3 £, 0.5 M KOHS}
Zz22=2 A183lo] Toluenex S o8] ¥l AHE ¥, &9
S 729F3le) 3 mL DMF(dimehtyl formamide) A]ekel =
A 717) B4E A8Z Yk o] o AREF GC(HP
6890, Agilent Co., USA) £ Z7& Table 29} HTH

7) SHAHE S

8) A=

A2 Chromameter(CR-400, Minolta Co., Japan)E A
slod Alg @] A K95 FdstA 93] vHE 54
AL, WAE(WyE L'-3b'2 ARISIAT. ofn TEd
L'=89.2, a'=0.921, b'=0.7832& 3}t}.

o

fo ok

9) Myoglobin &2f 2! met-myoglobin H|&

Myoglobin 3+ 2 met-myoglobin H]-&-2 Chen(2002)
o] wio] wet AlE 5 goll 10 mLe] 0.01 M phosphate
(sodium)=d (pH 6.3y 73}l tissue homogenizer(T25
Basic, IKA, Malaysia)2 8000 rpmollX 20% &<t vlagh
Z 4oCo)| A 1417} stirring@t F 9421 (7000%g, 30 min)
gt Aol 10 mLe) 2 fFdg Hrlst 22 W
WO 2 myoglobin® &3} FEAL BF Fo} 25 mL
Z AL3}9] Whatman No. 449} 0.20 pym<] membrane
filter= X} 2 ox}sle] F344= A (Uvikon 922, Kontron
Instruments, ltaly)® 525 nm, 572 nm % 700 nmolA| Zt
7 FA=E Z3ste] vk 2ol Wl myoglobin®] 3
2 met-myoglobin Hl&& AXFSIAT

Mb(mg/g) = (Agys - Aqgg) x 2.303 x dilution factor
met-Mb(%6) = (1.395 - [(As7 - Agge)/(Asas - Agge)] < 100

10) ==zt
ZAZF- Instron 3343(US/MX50, A&D Co., USAYE ©]
g3l 7148 A8E 4% & HZZ A9A plunger No.

Items Conditions
Column Phenomenex, 30 m, 5% Phenyl Polysiloxane 0.25 mm L.Dx0.25 pm film, Cat. No.: ZB-5
Injector temp. 250°C
Detector temp. 300°C
Oven temp. 190°C (2 min hold) —» 20°C/min heating, 230°C (3 min hold) — 40°C/min heating, 255°C (25 min hold)
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Table 3. 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 220x20 mm 22020 mm
308 ZA3{T o] o B4 2L Table 37 H}.
SHEY

olate] AFoA Holx AF= SAS(1999)9] GLM(ge-
neral linear model) WWH o2 A3 o, x| Ht 7+
o] ¥ 913 Duncan®] multiple range test’} 18-S

di d 0¥

Ll

BEsg AAZE pH 2R e 2 A2 & 7S 5
2iue} Aol wiXle AIE Table 4o ERAAT.
WA A5t Lde 52 ke BE A2
Zol] B3] ¥k, B3] T1 A7} gzl visf &
AstA EUTHp<0.05). & 22T e FAE 78
e Bk WEAE vidAle ek Azl 1t
of olE HolA ¢uth. Ryu F(1994)2 el A% &
glu)e} WEHA WAA b peivle] 2 FE A

Fathke Rue ¥ A7 Age} xolg BJE), ole
v 983l o8 AF o2 Q1T AoE AlEHTh
z2Te A7) A whep 7 e st
UAAR, BE X2lFe AG7IRe] gl uet 47
o] 7asted WEAR JFof vis) WE A 374Ll
AAEA Fe 52 FFS e ATHp<0.05). WA
5] zhld ke et A 1ol &olrt gl
AR, PE5AF 1,59 3Ll dz77 B ATl
Hsl we oA s JeRATH(p<0.05). EE A
e FARE 2 A 8RS JERAATE Sung F(2000)
S F Ve 2uwd e 19.49-23.27%2) HHE
Uehfe] B a7 FdFrt & Ads Yt o]
£ B dode sFuds FEatd Az v
A zEHAL A7) Wil Ao AlsdEt A
A7Nzro] Agtel] wet tz2Te] Zaud ke W)
7t PAAE, BE X A7l AR wek =
whild ghare 7haete] WEAR 5o Hls] 7]l
AAEH R TS JERATHp<0.05). A e
hzT7F 28 Azl s wkal, 53 A 159 3
NEolls ASA Wkth(p<0.05). ol 7] Az
79l g3} A& Helz AmdET. M e T1 A
277}t 129} T3 Hgl7el vlsf & 24 33 e
WATHp<0.05). & 7<) pH 223} YA A4 2
7} gl 22X FERe 2.13-4.48%S JERGl, o]
= ASe A ke oF 3-49% olsleh= Bal(Lan ef dl.,
1995)9F FAMEHAEE. AR 7I7ke] Axgtel wel T,
T2 2 T3 A7 =A% g Wiyt gIdxe, Tl

Table 4. Effect of cryopectants on proximate compositions (%) of chicken breast surimi manufactured by pH adjustment during

freezing storage

ltems Month Treatments’
C ~ T T2 T3
0 73.70+£0.418 83.51+£5.70% 79.42+0.65"82 78.42+1 43782
Moisture 1.5 73.75+0.35¢ 75.97+3.178¢ 79.75+0.68* 77.87£1.20°8°
73.7440.41 73.28+3.63° 76.97+0.52° 75.40+1.10°
0 16.84+0.40 17.96+1.88° 16.06+0.74* 16.54+0.50°
Crude protein 1.5 17.08+0.15* 15.59+1.018% 15.27+0.18% 16.22+0.20782
16.70+0.13* 13.97+0.53% 13.64+0.50%° 13.30£1.90%°
0 2.46+0.308 4.48+0.48"° 3.24+0.74° 3.17£0.388
Crude fat 1.5 2.39+0.31¢ 4.28+0.614° 3.4620.20° 3.16+0.24°
2.13+0.04¢ 3.3240.09%° 2.90£0.19° 2.97+0.238
0 0.62+0.015° 0.44+0.08°¢ 0.43+0.04 1.110.09*
Crude ash 1.5 0.59:0.025° 0.340.108 0.94+0.234 0.95+0.10%
3 0.50+0.025¢ 0.27+0.12° 0.88+0.26" 0.95+0.06"

D Treatments are the same as in Table 1.

A€ Means+SD with different superscripts in the same row significantly differ at p<0.05.
> Means+SD with different superscripts in the same column significantly differ at p<0.05.
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AglTe AG7IZte] Agtel wE} aste] WeAA
2130 Hls) 370LA N AAFA e S JeERIT
(p<0.05). 238 F=Fe T3 A7} 2+, T1 L T2
]t vls] @A =dTh(p<0.05). AZ7Ite] A
ghol] whet tizre] 23R g2 ASHA 28R
THp<0.05), T2 A= YA 2 7P vt g3
S YERATE ol AE, &vE E Qikge] WEHA
IAAE Hrigezm 238 §3FS Y F v A
< &vl3itt. Cho 5(2002)2 AlS9] 23& &S 0.98-
1.09%E BHE Yehfo] B a7 daEn 2 Ads
HY1, ol B dfdMe @ids 343ty Fejns
A 237 I AR Alg . gukyo Zpy)
A go] wom AW §hgo] Yrl= Davis 5(1974))
ATe B A7 Z23E sl ok iz 2
WA gego] ATt vls) wA R, 7, 2T 2 2

B e 13 HE =Yt

o o,

olstEty S

WEAA WAAZE pH AR o2 A2d @kt 5
2|r|9] o]g}sta 5o PIX|= A= Table 5o HEh)
At A Ag7IzE <k pHE &7 ZE ATl H
3l AASHA E=RIL(P<0.05), AT ztll= WEAT 2

Solle T2 A7t WEAT 159 idddle T3 A
T7F T13 T2 A7l Hl3] &3t 277t BE 22
Toll HIs] pH7E T2 AL FEv]e] Ax 98l oS
A5 Apol2 Al gt gizT9} A+ 25 A7
o] Augo| wEt pH7t ZAste] WEAY 23| HlE]
1.570ell AR 2FASGTHp<0.05). Lee S(2001a)S
FEjrle] 1t Hrk=E pHE =Rtk BEustglov
& Al9e] pHE AR oA E HY, £H1E 9 <
Aol Wsag IAAE Frke 13 AgTrt WsAR
159} 370 ol QAT H71g T1 A2l7tel vlsf d=)st
A =2 pHE UERHITE. Jung T(2004)2 §9 F57d
w2} Z948a o) unfoldings e pHZ| tlEtE B
e £ A7EAAE ARSI )13, Lee 5(2001) A
A717ro] Aol wet Ev]e] pHe #Adte B
T B dAFAHe} st EeAe A AR 5
QF 7 BE Aol vla] dAsA E%hal(p<0.05),
AT ol T3 A2l77t T1 ATl vls) =) B
FHE AA7IZre] BAHF wet dizTet M 2
Aaste] WeAg 2] vls) 1570 A v
g JERAThp<0.05). FajuloA] pH7} oW B
o] e Lee 5(2001a)9] B} £ A7Azte}l o
2)&}3Ach o2 Ho} pHEF B4 Qi TBEHvbRG

Table S. Effect of cryopectants on physical characteristics of chicken breast surimi manufactured by pH adjustment during

freezing storage

[tems Month Treatments”
C T1 T T3
0 7.20+0.03% 7.11£0.025 7.13+0.025 6.95+0.02¢
pH 1.5 6.30£0.10% 5.40+0.12¢ 5.48+0.238¢ 5.68+0.018°
3 6.21£0.05% 5.32+0.09° 5.44+0,175¢0 5.59+0.035¢
0 87.42+0.797 78.77+0.70% 80.63+0.405° 81.30+0.73%2
WHC (%) 1.5 82.56+0.034° 62.49+6.27 74.14+1.3950 76.03+2.335
81.010.984¢ 63.74+4.99¢® 74.4942 .64 76.23+1.76780
0 12.40+2.048¢0 15.47+£1.89A8 9.87+1.55¢ 17.24£1.607%
Cooking loss (%) 1.5 14.40+2.57480 17.010.86* 11.08+3.26° 18.35£2.134°
3 23.33+0.69*° 19.16+7.75%8 9.45+2.74¢ 14.32+0.828¢
0 1.82+0.24% 1.56+0.45° 1.5040.40° 1.5340.69°
Collagen (mg/g) 1.5 0.49+0.094° 0.27+0.04%° 0.36+0.07"° 0.28+0.025°
0.45£0.114° 0.23+0.035° 0.30£0.05%° 0.23£0.045°
0 3.40£0.028 4.78+0.16 4.86£0.074 4.77+0.05%
My Omzi”‘}“)p“’tei“ 1.5 3.42+0.018 4.5520.347 4.41£0.47 4.430.19%
ge 3 3.40+0.038 4.24£0.16"° 4160414 4.27£0.177°
Cholesterol 0 30.53+1.17¢ 46.51£0.72% 42.88+0.025 44.25+0.818
(mg/100 g) 3 30.66+0.46° 45.73+£0.86* 42.01£0.24% 43.57+0.598

" Treatments are the same as in Table 1.

A€ Means+SD with different superscripts in the same row significantly differ at p<0.05.
*¢ Means=SD with different superscripts in the same column significantly differ at p<0.05.
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5 Tt Ao Yy UAAE g eEA =Y
F Qoe AL 9ngitt. Jin F(006)% HA 7S
ol g3t F2lu| Az Al 4F Agxct &l AT T
7b & HeES BHYvhes Bugh vh ook AR7IRE
o] Aol me} Hago] ashke AL ST 3
FHAT pH 74 W EQ Ae=E AlgEn. rtEpEe
T2 Hgl7F A A7z ¢ a2, T1 2 T3 g+
o ws] FASA HATkp<0.05). A7Z7IZe] 77l
wg} R F] 78R S8t WE A 2% H]
3 A 3Ll A BAI(p<0.05), T3 AZF<=
BWEAZ 154 7 B2 MRS eI
Yoon#} Lee(1990ys EHIE ©= ARE-SH FE]u|ol|A] 714E
Zrego) 71 Eka, £HIES T2 YA MAAE &
g Ao = ridzEe goktk Bargk vl )i, 2
ATFAME SIrEE SHlE WEHA HARAE e
24 7P ve 71 etk 25 i 28
Aol e FepAe 117|9) 2AS AAshe T8 AT
£ 3tHSims and Bailey, 1981). &} §#2 WsA%
s th2 77} 1.82 mg/g, AT 1.50-1.56 mg/gC &
Frolat AAEA Zkovt, WEAR 159 374d o
Z77} B8 ATl vls) s e s vl
ATHp<0.05). AT Frlle FAkeE e JYehiith
gz AT 7t S g Aol ofF ek &7
Zal 3teF 2po]E ALREH I, Chae $(2002)2 H7E4A
o] Za}Al RS 1.54-1.61 me/gd) EES JeRIt=
Byl IXEATY. AFG7IZke] Asto] et b g
e gzt XEF B WA %l vls) 1.57)
2ol FAABIA A THp<0.05). B84 E g2
RE A7 dZzTtel vls] @A A EAL(p<0.05),
AYT 7hlle FYx7) AARHA Fshtt. Ag7Ize] 7
A3t wE} GeATELe gz e} T2 A2+ ¥
7} QAT T17 T3 X+e WA 25 vls) 3
NEdl FAHA ZEUTHp<0.05). Ryu F(1994)2 8% <
Fol| A WeHA IxAe] Arke e diE kol 9l
Ath= B9} Park 5(2005)2 FAol ojgh PR 4
2 dzhg] Ao 93 3)H 3go] e Balet
Ux)5thdtt. T3 Park 5(1988) tET¢} WEHAA
27} Felu] 25 AA7IZre] Al wet 489w
A e fadths Eaes XSt FEzEHE
gheke WEAA 259 374 xRTE 42 30.53,
30.66 mg/l00 g, BE HZTE 42.88-46.51 mg/100g,
42.01-45.73 mg/100gC. 2 F7} B8 Al vls) &
AsHA EhtH(p<0.05). AT Lelle T2 277} Ti
T3 Agl7ol wg] e ke B} Sung 5(2000
ke ZH2HE TS 041-0.87 myge] HHE
el itk Bauste] B oy Axds sisia gl
A7) Al wE tETet BE Ay 29

sEE P TS W YUk 2T RE
2ol B8] pH, B B FeH FFS ERAT, 2
deHE e AAs) R Ty 2adeT
A e 2E ATk 2Tl vis) Egkm, sk
e T2 ATk T vis) R

-

M myoglobin, met-myoglobin H|&

BEaA UAA7E pH ZAHO R Ax3 | 7T T
2]n]¢] A%, myoglobin 2 met-Mb H]-E&-2 Table 60l 1}
ERSIT). o1& SElulet gel Al FEiv|e) A7z o)
3 FANdol Hy= dAE &AW, 7 F 3L
g SElu)e] Al Ae fRlE slo] uhEsy. vk
s AY {71 AlFe 982 ARSIl a0l 9l
ojo} &17] W&ot} B7|E Uehlle L4, A% a'd
2 FAT b A A7 B¢ BE Mgt dix
Toll vl &=k, AT 7hlls T MY T2 3 T3
Hg]qtel] wisl] dABHA = R}THp<0.05). Rhee 5-(1995)
drtde FrheE L'ahe 953 a'gs FVMIIHA )
Fou, B dqtMe @ Ao ke WA
HAAE H7RE T1 A7t % L'gs Uehlio) &1
ol2 RYEH o)t pH HZ 3 AL E AlEHIL, a
e Z7MRItE Raeks 9X|EtAT) Park F(2003)2
FEjr)e) WAE(WyE §442] myoglobin 5] ¥
FEA49 FEFANA FiFo] BEFF Hrial sfo
[l Faolol BHAL AAEIH LM, Jin F(2006)
< ¢4 A FEvrt e S48 vehlo] e
9] £4& Eole Ao Ryt B dAPdMe &
Zre] A2j9} atde] WaeaAd BXA H7y vt g
2 S8 Yeo] FEu)e] S wole AR AR
g1, g7 B AT 1 Aole A% A2
zpol2 Q1% Ao AlgE) A7 e] ZHustel wht
T13} T3 g7 Lgho] Zadte] WA 25o) H
3 A 15708 FAEA ZasAAR, g F7st
ATH(p<0.05). Lee 5(2001ay- A3kEE F715H F2]u]9]
L'Ee A7zl ZAxdgel wg}l 2443191, a ke F
7¥eachs Baeh dxEtsct AgrIgto] Bl o
g} b'gke 7adtd TI1H T3 ATe WEsAd A3
vla) 1.7l dAsHA Robd 1, T2E 7kt ¥
A Yele Wik WeAgd AFole g7 &
E Az 7ol Zol7t ilar, WE A 1.59) =
T3 A77F gizx7eF T1 27l w8 dAsA =%
ThHp<0.05). WA=E 237|7te] Zugt] net vz}
2E AgTe Halr) 90tk Jung 52004y HAS o
F9) mBolol His] WS ¥ ke Ao YaET)
9111, o] theke] myoglobind} hemoglobing: E3}slaL
A7) ol sl B A7 AAE iRl o A
AA717F B2t myoglobin FHEFS 279t e X2t
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Table 6. Effect of cryopectants on meat color, myoglobin content and met-myoglobin ratio of chicken breast surimi manufac-

tured by pH adjustment during freezing storage

Treatments?
Ttems Month C I - 5
0 55.93+1.28° 80.20+1.114% 61.27£1.97° 74.65+2.945°
L 1.5 56.09+0.62° 67.5620.514° 64.74+1.588 62.73+1.15%
3 55.60+0.93¢ 66.67+0.51"° 63.98+2.378 62.47+0.888°
0 2.29+0.035° 5.85+0.974° 2.81£0.48" 5.38+0.63"°
a' 1.5 2.17:0.04% 12.26+0.884% 11.8120.47482 10.90+0.2952
3 2.13+0.05% 10.99+0.5542 10.95+0.224° 10.75+0.292
0 1.09+0.158 7.85+2.094 1.68+0.508° 8.55+£2.574
b* 1.5 1.15+0.06¢ 4,34£0.65" 2.37£0.1182 1.40:£0.63
3 1.15+0.04¢ 4.29+0.624° 2.32+0.125° 1.47+0.31
0 52.66+0.91 56.64+6.86 56.23+3.40 49.00+10.44
w 1.5 52.63+0.46° 54.54+1,718C 57.63£1.5948 58.5443.044
3 52.16+0.84¢ 53.79+1.928C 57.01+2.3848 58.05+1.804
0 4.84+0.53480 6.68+0.534B 7.4142.76" 3.95+1.39%
Mb (mg/g) 1.5 5.99+0.12* 7.37+0.87 7.4142.29 5.18+0.42
3 6.220.0045° 7.60+0.20" 7.48+1.607B 5.80+0.63"%
0 22.06+3.13° 20.03+4.86" 20.87+1.19° 17.26+6.09"
Met-Mb (%) 1.5 33.33+2.14° 32.64+4.21° 31.53+2.41° 32.30+2.78°
3 63.66+4.90"5° 56.80+8.93% 75.35+7.884¢ 80.10+12.15%

) Treatments are the same as in Table 1.

AD MeanstSD with different superscripts in the same row significantly differ at p<0.05.
#¢ Means+SD with different superscripts in the same column significantly differ at p<0.05.

el FA27F ARHA gt WEAg ZFels T2
A F7F 13 Al vls] =kAT, WeAg 3744
= T1 A2l T3 A7l vlsl] A8 =34ch(p<0.05).
AF717k0] At whel =72 myoglobin 3 5
718t} WA A5 vls) W A 1571l @A}
A EXI(p<0.05), BE e A7l e W3}
7F ek A5 A F §4 Aol AHHA TS
2= AL OxyMbo|U DeoxyMbo] 4HalE]o] met-Mb2-
A= A1), Mbe] A3l= MbE o]&41 ¢J= Heme
wlde] F4lo) SlE A o]o] FeP'ellA F'= 53HH
HIlE YoJ)= AL WSItH(Livingston and Brown, 1982).
olml YAE Fe'= A& 1 3187 FHE FAsH H
3, Y¥= FeM'E WHIEEA glele AEHo R o]Fo
Z olEW met-Mbe] Ao = 14 FckBaron e al.,
2002). A AZAE 5% met-Mb HIES 27} BE
A7 bl frAkeE AEkelda, WE A 371eel T1 A
277t T29F T3 A8t vis] A & HlE&S

ERA ATHp<0.05). o]& <Q1itdo] pHE F7HAFHCEZHN
(Livingston and Brown, 1981) ¥ trig&eles A%
o 24 (Liu, 1970) A9 vlgo] 7+4dy] wiolztn
H33 vl glof, A4t AdE Jdsta vk A4

Zrol AT wheh ETSH AYT 55 meMb &
o] Z7lsle] WeAg 25 vlg) 374l A =
UTHp<0.05). AZ717ro] AHE ] wel met-Mb Bl&o]
Z713e Jeong S(2006)2) Ruiet B AT Axe} o
A&t BE AHETe v vjs) LY a2, b 2 9
A o] wzko] ¥k, myoglobin ¥} met-Mb H-&-2

AR

=X 84

WA HRA7} pH Ao Az g s 5
o] ZAEAL Table 791 YERHRITE Probes e
i3 AxE Ythile ZAEs YA A5 dzT
7} RE Aol vle] =gAw, WEAE 1.58) 37120
= A 2 (p<0.05). AT e T1 A7}
T29} T3 A7l sl Z=Ah. A7l ZARghol w
g} d&te WEAg A5l vl 1571l AsaA
9, RE HETe @sA A5 vls) A% 1571
AASHA EUATHP<0.05). 1L WA AFde o
Z7¢) BE Ay ol FARIAA, WEAR 159 3
A= T3 A7t &7, T1 2 T2 X7t vls)
A FUATHp<0.05). AF7|Zko] ZHagtol wel =
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Table 7. Effect of cryopectants on textural properties of chicken breast surimi manufactured by pH adjustment during freezing

storage
Items Month Treatments”
C T1 T2 T3
0 0.4120.01%° 0.32:0.08%° 0.22£0.03* 0.25+0.038¢®
Hardness (kg) 1.5 0.32+0.03 2.6320.60% 2.05£0.1778° 1.64+0.1452
3 0.33+0.04 2.63+0.60%° 2.05:+0.177B2 1.64+0.1482
0 48.30+£5.224 44.13+5.1248 43.36+3.70"8 37.87+3.065°
Cohesiveness (%) 1.5 45.05+0.56° 43.52+2.088 44.95£0.81° 51.25+1.954
44.68+0.428 43.52+2.08P 44.95+0.818 51.25+1.95%¢
0 13.27+0.4148 12.97+0.298 13.43+0.4278 13.77£0.20%
Springiness (mm) 1.5 14.26+0.40" 13.21£1.168 13.40+0.68% 13.30+0.508
3 14.30+£0.47° 13.21£1.16 13.40+0.68 13.3040.50
0 20.43+2.52% 11.45+0.28%° 17.89+5.44% 12.10£0.37%°
Gumminess (kg) 1.5 19.45+1.65° 13.30+0.428 18.71+4.768 30.04+5.924°
3 19.07+1.388 13.16+0.335# 18.07+4.238 28.86+5.777¢

Y Treatments are the same as in Table 1.

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

T, TR T2 ATre $3AL st IR T3 A
e WA 25 vjs) A3 1.5708l dAsHA F
7}8FATHp<0.05). Lee 5(2001a) A4HE-S 7Rt &

0] Axg SR WE A7) Bl w2
sdthe Bael B A7 Auket dXEA] ¥t o=
pH ZA7 AAE 9 3 71x] e E9 ey WA
A} 3 FEnlE AZY7] dEd Ao AlsHT. ®
& Lee 5(2001bye Fejule WA 7|7to] Zglol
w2l A%, Ax L FRAgo] 1AL, ol WEd
A S FArlgre s AAES EY ¢ Ave B
B A7 Ans sl ok gyde WEA
159} 7ol thxtet B8 AT el AR 73
Folglou), BEAE 1L57)Lole vzt B8 A+t
of wis) AEA EUXTHP<0.05). AF7I7re] A3
et 7o gEAde FaHor Frtete WEAY
5o nls] 157190 FASA Z7HEATHp<0.05). Ha
9} Woo(1997)y= MBS A7isle] A Felvle '
gAe] 7HaZo] wsiths Bue B d7daae] Wed
A BAA H7} Felvieh dREITE 2L WEARE A
Tol| 7t BE Ag e vls) %A A 1.5
o} 3RLolE T3 H77) iz, T 2 T2 A2+l ¥
& FAEA E=QATHp<0.05). M e T2 X277t
WEAL A5 Tiz T3 Aol vls| XA, ¥eE
A& 1.59 370l T3 AHg77F 2+, T1 2 T2 A
T ulal) A EUATHP<0.05). Park (2005 T
A Elnjel wvla) doe] Mg vt -S4, 2@E
23 gl Axo] E9ktl= W19 Antonomanolaki “5(1999)

X e

o |

A
4 2 YsuA 4xA Al BE ez AedEn. A
2 AR7Izke] Aol et ixTek T2 A2l ¥
37} ARARE, Tizk T3 Al WA A5l vls)
AR 157090 BASHA Z718EATHp<0.05). ZA 540
A gzTe YEAE Ao 2E ATl s A=,
SAA 2 gAol wol Aol Fhouh, WEAF 15

o hRolE T3 HAT7F Eob WAl Aakgl o
2w} ogE 2A7+e UeiIdch

(=] Ot
e =

WEHA WRIA7) pH AU E AxT | Ve T
gnlo} o|glatd EAe] v JFg fotstr] 913k
C(HEIFRIR]: 4] 23], 4% AB+5% EHIE+0.3% <ALt
ad A7h, YA TS dA 7k g8t TIE
7k SeEln]: pH 11.0, 0.3% Q1A 37D, T2(5 715
A Z=g]u]: pH 11.0, 5% £81E+03% A4+ H7h 2
T3 7154 $2)9): pH 11.0, 4% A&+5% S8IE+03%
Qb Hh Atz sl g3 ArE aokshd o
S 2ot AR o] 2eiE Fheko] A
Tof| Blal HAR, 8, 2AY 2 ZIE FFS T3
A7t =) pH, B4 2 b ke gzt
RE A7) vla) =3, xTer BE AT A
A717vo] ZAugtel) we} FASHA ZASFATHp<0.05). F
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HAEHE P E27rE Mol vis) RekAT, 29
A gdeke e ATyt izl vla] @8t
A ERATHp<0.05). 7tETHEHe T2 A7 27t o
2 AT ws) vtk L' a3 2 b'ge A A%
A7t B 2E ATt gzl vls) w8k, AT
olls T1 A7t 12 2 T3 A2l vls] @A
EUTHp<0.05). AF717k0) AR mEt Tid T3 A
TE L'gho] 22sle] WsAg 25 vlsf A% 1.57)
Qo] FABA HA2edAT, 2GS F7BFATHp<0.05).
Wike WEAAL ASole 279 BE AT el 2t
ol7} flRar, A7 1.59 AEele T3 A7t HET
o} T1 )¢l vid) A3 =3%THp<0.05). Myoglobin
ekl met-Mb &2 Ul2Te} BE AP ol #A
3gom, met-Mb HlE&S AZ7|Zte] AAst] wet T
7Vt p<0.05). A=E WEAL AF 277t Be
g} 7ol vla) HATE, AR 1.59F 37MEels @AM
Sotth(p<0.05). AEE AA7Izke] AHg| wet =+
= WU AR A3 v 1.570Yd AR, BE
A TE WEAR 25 nls) A4 1.5712 @A
Z7}et A tH(p<0.05). S-S AL WA A3l o
277t RE 2E)Tol vls) 23R, 57 159 370
Lol T3 ATt e o2 Al Hls] dA
A EJATHP<0.05). o] AiolA] thzF7 BE A
gl7ol) mls) pHeF HaAde) w3hal, FH2ElE FHeol
worth, ey WEHA XA #7hel pH 28 7
e AR B0 GeATHA geol a1 SHFE £

A28 JERNRIch
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