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ABSTRACT

This study was conducted to determine the effect of pH adjustment and the addition of cryoprotectants on the quality cha-
racteristics of chicken breast surimi. We prepared surimi from 4laska pollack, as a the control, by two time washing times
and the addition of cryoprotectants. Different preparations of surimi were manufactured by adjusting to pH 11.0 and the
addition of different addition cryoprotectants during frozen storage (T1: 5% sorbitol and 0.3% polyphosphate, T2: 4% sugar,
5% sorbitol and 0.3% polyphosphate, and T3: 2% salt, 4% sugar, 5% sorbitol and 0.3% polyphosphate). The moisture con-
tent was significantly lower in the control and T3 samples. The crude protein content was increased with storage times. The
crude protein was higher in the control. The water-holding capacity, myofibrillar protein and shear force were significantly
higher in T3 than other surimi samples. All gel characteristics were significantly higher in the control and T3 than other
surimi samples. pH 11.0 adjusted chicken breast surimi had greater lightness than the control, and T3 samples had the high-
est lightness and whiteness. Sensory evaluations were significantly higher in the control and T3 than the other samples. The
gel, and physical characteristics and sensory evaluation of T3 were similar to the control. T3 samples had superior color and

pH than the control Alaska pollack surimi.
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e STIAZ o Z 4 A E TH(Franks, 1995; Srinivasan
and Xiong, 1996). Yutx o7 ] Az Al da] AR
e JesaARAle AR 71 39 sucrose,
sorbitol®} #-2 polyoli 2 polyphosphateS Azl o5
I 1:1 HEE AMSSIAY ©@E0 2 8%(w/w) oJUlE F
7¥8kaL ATHAuh et al, 1999; Sych et al, 1990a). BZ
WEsHAMNAANES AT AT 9ue I 9
& AUy, A N B ohlet aRdswad W
& o) 9wl A AFe] s Aol H7) 2o
AHE 317} S71EaL Jth(MacDonald and Lanier, 1991).
g sucrose®} sorbitol> oS AS HYgEAlA A 3§
A B8(Park et al., 1996), G-8ATM A SraF(Sych ef al,
1990a) 2 X3 (Yoon and Lee, 1990) =7}l &7} 9l
= AeZ A Uk

GerE o g FEjn] AEe A Fd9 2% 2 pH}
AF A4S U)X (Lee and Han, 1999a), =4 -
o] T A5 T3 Evle] F- 9¢S vtk
HuEolAthLee er al, 1999). 7]&2] AZHO) 4
I gl HZol MFA AEE AHpH 2.5 2] (pH
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Table 1. Experimental design by different cryoprotectants (%)

% odll T2 B2 75k homogenizer(T25B, IKA Sdn.
Bhd., Malaysia)2 8,000 rpmol|lA 307t TA3IATH o
ANe FFA 359 18902 77 g F ojnjdlo)
I N NaOHE ©|-8&3t] A3 A+(Jung er al, 2004b)°]
weh Bd 225 fste] gy 2490 pH 112 23
g F 34 AH5d4EEr0-1250, FAFHE, FhHE
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i1 FNFE 353kt 35" Al 1 N HCIE: 9]
st pH 52 2FskIL 3083 HRIg F 10,000xgo)A]
53t dAEEste 8159 3rE Yl RS 80%
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2) pH & 243

pHe #HAIgE Al 10 g2 S5 90 mL9} 37 Homo-
genizer(T25B, IKA Sdn. Bhd., Malaysia)Z 13,500 rpmoil
A 10527 #4310 pH-meter(8603, Metrohm, Swiss)® 2
gstalern], Heel vl AIRE 70°CY] L5430
A 3087 7483 v WZEte] 1,000 rpmel|l A 1083t
AL F FAE g8t (M8 FA - FEgR
AAE FAx1009] Aoz Akt

3) SR ¥ FZHTHEE St

Fehall ghER2 Woessner(1961)2] W ol whe} wpsjA 5
5 g9l 6 N HCI 50 mLE 7}3}] WE3} autoclave(15
Ibs, 1201 124121 7Wegsld & 0°C Wt & %
AT Dowex 1x8 resing 122 35 EFE- 23 go] &

Treatments Salt Sugar Sorbitol Polyphosphate Total
Alaska p.ol]ack surimi c 0 . 5 03 ol
by two times washing
1 . .
Chicken breast surimi T 0 0 5 0.3 5.3
. T2 0 4 5 0.3 9.3
by pH 11 adjustment
ik 2 4 5 0.3 113
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AE fre) ZE(1.0x15 emyE BTIAA SAEHA 3G-4 glass
filterol] 7%} A7gc}. A& 6 N NaOHE ©|-8-3}] pH
702 F38la SHFE 100 mL7t HA AFFE F 1 mL
2 Halx, FFFS o83t AFF 0.25% CuSO,.5H,0,
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A7 Hkg/em?)= Instron 3343(US/MX50, A&D Co.,
USAYS o]&3kd S=2ju|& A @2x1 em)Z A F, ¥l
7t NEE JIEE B knifed plungerZ A3
o] W) BA Z71E& Load cell: 10 kg 2 Table speed: 200
mm/min$3 T}

5) 2 EM YU Folding test

7] 7} %= (breaking force, max. weight, g), ¥3 gk(defor-
mation, distance, mm), A7 % (gel strength, g/em?) L A
2| A= @ A= 0B, g*mm)yE Okada(1964)2] el
ol AAEF e AE@1.8x2.0 cm)E FAOE A
Rheometer(EZ-test, Shimadzu, Japan)*] *% plunger No.
505 mmyE A3kl 60 mm/ming] £E2 SE|HA
A3t} Folding tests Lanier?} Lee(1992)2] el w
2t AEE 3 mm FAE Fdste] A Y T oA
)9} A Ul g Hi T HA Xd—% gz A WA A
< o] Zzto] HA Herh F W Hox & HojAH
59, 7 Fow Hojxa ¢ W 71‘30”4 ¢+ HojAH 4
A, & H How MM3| HojAW 34, g ¥ HAwpRt
HojAm 23, HA @1 FEI|T = @01%]”% 138

g }gict.

6) A, myoglobin (Mb) %! met-myoglobin (met-Mb)
=
£-282. Chromameter(CR-400, Minolta Co., Japan)E A}
sla] Ag D] A B8 FYstA 93] vHE £
1915, MASWIE L3b'E AL ol E2Aw
L'=89.2, a'=0.921, b"=0.7832.2 3}t

Myoglobin $}# 2 met-myoglobin B]-&-2 Chen(2002)
o] vhdl] wE} A& 5 goll 10 mLe] 0.01 M phosphate
(sodium)&=A(pH 6.3)2 713} tissue homogenizer=
8,000 rpmollA] 20% B¢ vRdl 3 4°Col|l A 1A13F stirring
3 3 QAR (7,000xg, 30T FAM 10 mLA z
obZol o Hylale] 2o HPH O Z myoglobing FE3}
I A=l wE Yol 25 mLE A-85k Whatman No.
449} 0.20 um® membrane filter2 X} 2 oiF}sle] -3
%A (Uvikon 922, Kontron Instruments, [taly)®Z 525 nm,
572 nm 2 700 nmol|A] 27t FREE SAHEA v 4
o] @} myoglobin®] $F% % met-myoglobin &< ALt
BTt
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Mb (mg/g) = (Asys - Aqg) % 2.303 x dilution factor
met-Mb (%) = 1.395 - [(Asy,- Azoo)(Asys = Azgg)] X 100
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SAEYN
oli}e] AFolA dojz A= SAS(1999)9] GLM(ge-
neral linear model) WP o8 EA35lH o, X Hd b

o] ¥lE 93] Duncan®] multiple range test7} ©] &=
I ABPA AL AAIBIATH
a5 ng
kg
pH ZAH 1 JE5HAAAYAA Hrtol] mE Fv)e A

2 2 YubdR WsE Table 29+ 2th FEFHS 68-
80%2] WS Ko, HA7I7HE dxT& A447I7to]
Z7 2 1 gipol Flsh A FES A7l
ZVE 238 Aissnh £ AE7hE vl Al
TIlA & 7, ETAM Fe FEIFE Jehidd
thp<0.05). ZEHHA ke 10% WelolA 20%77};1 3}
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ZFd 2Jo)E Holu, tlEFoA FoFHoz w2 whild
SRS Holn, A7) tEE =A HERATHp<0.05).
ZA FFe BE HFolA AA7|Zre] FU1EEE
& g5 Jehid, T37F B8 ARy 2 24
uh 3lEkS BT} T3 T B 23R FES B
ATHp<0.05). Y¥rxoz child Jhake fEv| 4 £
Aol 74 & S v|X)B(Lue ef al, 2004), TE = F
2% o] de o] /Mg & AFo|tKin e dl,
2007). Wb Alaska pollackS VEZE A3E 270l A
& oA g 9 g FR IS Rtk £ o
WAt elvle WERHAARAA F A AES WUt
312 @& Tid] Hls] $Y3} sorbitold} polyphosphate©i]
g s 742 H7Kg T2 9 T30 B Fighs
I} =& o IS Hol pHHS 83 Wi
Zu) AzA AeRAUAA e A7) eejuiel F2E
PP IE AR HoH)

oy 84

pH ZAW} WEHEANRA ) mE FEu)e A
2 % pH B HpEo| H3l= Table 33 2t} pH 573
Az, B Aol ARgrTte] F718eE Ak,
zellA o e AE]TEel Wis] =& pH @ AT
THp<0.05). B8 &4 Ao, T304 7P =& e o
ERA A h(p<0.05). Toyoda 5-(1992) o5 @il de] 7|5
A S YIIME 6.5904 7.0 Atole] pH S TS}
ook 3, WeIAS F2n] 8ol 8% FF9 sucrose-
sorbitol E&HAA|(1:1, w/w)E 0.2% Na-pyrophosphate/Na-
triphosphate(1:1)2} WH-83t9-& o drip loss7} 78 HA|
YA E ATHRyu er al, 1994). WA ZE HFE] &
A3} sorbitol 2 phosphate 71 2% AF 2 4% A
3 713 T34 B2 B8-S Hel zos dddn

AZF 30datel Febd, TR O o9 3 A
7} &7 AdK(Table 4), ZE A 7 A TS 2}

Table 2. Effect of cryoprotectants on proximate compositions (%) of chicken breast surimi manufactured by pH adjustment

during freezing storage at -10°C

Treatments"
C T1 T2 T3
Items Storage days
0 68.06=0.085¢ 79.48+0.06"* 75.14+0.16%° 71.92+0.114¢
Moisture 15 70.40+0.517¢ 80.79+0.472 73.3240.50%° 71.6440.145¢
30 70.26+0.374¢ 76.99+0.44 73.79+0.055 70.78+0.14¢°
0 19.91+0.99* 11.53+0.25% 12.18+0.275¢ 16.73:£1.34AB0
Crude protein 15 20.07+0.66° 11.45+0.46" 11.83+0.655 17.4140.347°
30 18.97+0.27° 16.16+£0.20"° 15.4740.447¢ 15.50+0.325¢
0 0.41+0.27® 0.11£0.115° 0.38+0.30° 0.93+0.138¢
Crude fat 15 0.93+0.3158 0.47+0.178¢ 0.57+0.27% 1.04+0.08%2
30 1.59+0.13"° 3.57+0.66*° 1.25+0.63° 2.82+0.86"°
0 0.68+0.02° 0.66+0.03° 0.70+0.04° 2.39+0.09782
Crude ash 15 0.57+0.14% 0.60+0.05° 0.63£0.06" 2.30+0.045°
30 0.65+0.08° 0.65+0.05° 0.66+0.02° 2.45+0.06"°

) Treatments are the same as in Table 1.
A€ Means+SD with different superscripts in the same column differ significantly at p<0.05.

*d Means+SD with different superscripts in the same row differ significantly at p<0.05.

Table 3. Effect of cryoprotectants on pH and WHC of chicken breast surimi manufactured by pH adjustment during freezing

storage at -10°C

Treatments”

C T1 T2 T3
Items Storage days
0 7.58+0.024° 6.86+0.014° 6.88+0.01"° 6.70+0.04"°
pH 15 7.17+0.05% 6.41+0.04° 6.39+0.08° 6.37+0.02°°
30 7.32+0.07% 6.59+0.01%° 6.66+0.035° 6.59+0.03%
0 78.27+£0.29%° 53.2242.19° 53.42+0.86° 85.54+3.1182
WHC (%) 15 77.73+3.01% 56.47+2.27¢ 58.62+1.62° 04,574 214
30 91.76+3.68%% 55.64+1.98° 54.96+4.48" 85.36+5.385

I Treatments are the same as in Table 1.

A€ Means+SD with different superscripts in the same column differ significantly at <0.05.
&< Means+SD with different superscripts in the same row differ significantly at p<0.05.
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o]Z Holx] &o uhd thETet TN FE& YR S AZEAM ol
g seke nelow, TI 2 T2olA] vhe whald deF WS Ea, WERe WA L 9Ee] 2y
S UERRQITHp<0.05). T3 Avyle tizTo] vl ¥ Ehlle XNEZ dol BEFSE WAl E=(Uin er al,
7S B83 ejuol A A et Lue 5(2004)  2006). EFF Park §(2003b)2 FE|MIEAY] TleE 2w
o o ke dubdog AEH crab EIFY A E ) YEME FBE 100 ¢ 2 WL 4.6 mm o]l
Aol 7pE 2 ke v, Tepd 2 AxzF dEd  ojok dvha AEIAch WEHATAAS AUl mE
31 oA A 9 A7) 295 ALt FEn 9 wa e @A) dE s 2 A AEs A
22 o8-S WS ARA JEHAMRAS Al & PE el ZolE noEth A Ee ZE ATl
o Ao A fajdo] 748 (Sych ef al, 1990a), & AR FANVARE ZUV8IH, dlaska pollacks BRE
Zlujo} olE(tilapia)2 ©}&3F 472]w] A2 Al sodium lactate  B-EF R TFIM T AALEE HATHp<0.05). T
o oA ow SEHE WEHANAAS A7 gd  g@rleae 83 FEiv) F T3A w2 A= %
e 2/t Bael X3ATHZhou ef af, & YERIACH WA, A=, AdE 2 HUEE 2
2006). 7, 27} T4ol A =4 VeRd vhE, T1 2 T20lA

A ERtTHp<0.05). FEne) A Fde whol Al

= o ZPaaaud ekl wet HeHY, ¥ A%

pH ZAW s WEHANAA 27l w2 Fejue A 2g4fende] Wy % gie A 3 W B
A 2= A 24 Wl Table 59 2oh Yukgoz Fu 9 @S IAANA AFAS A RS M
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Table 4. Effect of cryoprotectants on collagen, myofibrillar protein content and shear force of chicken breast surimi manufac-
tured by pH adjustment during freezing storage at -10°C

Treatments" C T1 T2 T3
Collagen (mg/g) 56.51£1.29 53.17x11.04 59.48+8.11 52.82410.95
Myofibrillar protein (mg/g) 10.12+£0.48% 2.250.36° 3.5120.88" 9.42+0.86°
Shear force (kg/cm?) 1.91£0.09° 2.27+£0.09* 2.30+0.17° 2.09+0.08*

" Treatments are the same as in Table 1.
¢ Means+SD with different superscripts in the same row differ significantly at p<0.05.

Table 5. Effect of cryoprotectants on gel characteristics of chicken breast surimi manufactured by pH adjustment during freezing
storage at -10°C

Treatments”
C Tl T2 T3

Items Storage days
Breaking f 0 234.00+ 1.00%® 217.67& 2.528¢ 21833+ 1.53¢ 225.00+  1.008°
rea '(rg oree 15 619.00+ 33.068° 205.33+ 30.558 269.33+ 88.34° 579.00+ 86.53%
30 755.67+ 21.36™ 393.50+ 82.73"¢ 295.67+ 37.63¢ 524.00£ 79.08"°
. 0 5.76+ 0.11¢ 413+ 0.51P¢ 480+ 0.02%° 4.64+ 0.338%
Deformation 15 955+ 0.79* 0.13+ 0.81* 943+ 0.98 982+  0.36"
(mm) 30 8.00+ 0.63%® 525+ 1.06% 6.63+ 1.27°% 9.12+  0.98™
Gel strength 0 2906.07+146.995 889.51+ 80.97°%¢ 814.00+169.63° 1120.15+ 11.438°
e( g/cl:lz)gt 15 3152.54+168.385 1045.75+155.59%° 1254.57+534.19° 2829.99+ 529.314°
30 3848.46+108.924 2004.08+421.35% 1505.82+191.67° 2668.71+ 402.734°
Jellv strenath 0 5888.98+167.45% 975.80+102.325¢ 795.23+191.458¢ 2209.49+ 59.36%°
¢ é*mm)g 15 5893.07+230.48" 1872.27£293.58*%  2553.934967.63"° 5663.45+ 632.50%
30 6038.85+370.25° 2109.75+851.714° 1992.58+637.13480 4800.18+1010.09%*
0 2.00+ 0.005 1.00+ 0.00° 1.00+  0.00° 2.00  0.00%®
Folding test® 15 2,67+ 0.58%° 1.00+ 0.00° 133+ 0.58 3.67+  0.58%2
30 433+ 0.58"° 133+ 0.58° 1.67+ 0.58° 3.00  0.00%°

" Treatments are the same as in Table 1.
2 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).
A-D Means+SD with different superscripts in the same column differ significantly at p<0.05.

*b Means+SD with different superscripts in the same row differ significantly at p<0.05.
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Bok(Benjakul er al, 2003). 3 YEANY F
(Lee and Lanier, 1995) I tripolyphosphate(Srinivasan
and Xiong, 1996) F77} <=gln] A Ao Hgg v|x]
T Zeg Busiint. weby d84dnd &, 294
Freld ko] 28 T 2 T3TAM =2 A 54
Hol, FYU3t sorbitol3} polyphosphateol] W5 Adqt
A 237 9] Wlrzel 371052 ey
4 8 ERL ARATE Aos wekEd. okgd)
T A% RE Ae)pse] senzA 210 F5A
t}

ascorbate

et oF

=

A myoglobin (Mb) % met-myoglobin (met-Mb) &

pH 2RI WA PdAA Aol wa Fgn|e] A
& A, Mb 2 met-Mb §H3F 3= Table 63 7T} o
HhH o2 FEu|e] Ao WAl JWepE FAEo] F2
Aow HAMJin er al, 2007). B35 =3 Ax )z
Tl vlF)| @rkeAS 83 FEjvldA] BA YEe
o, T30lA A7 7P 71 8 38 UeERN At (p<0.05).
e} JAEE gixroA 7 W ghE BYon,
W—EE—E— TioX AX717PE =2 7 Wb & Yehd bt
9, T30A 7P 52 WaE 3hs UrEM?iD‘r(pm 05). A
30kl glo} T1 2 T2olA] 2 Mb ke HPo
o, met-Mb A3} 2] 77tol i}OM LEREA] ‘3%2255}. F
grlv Bx 2 Y%} 2555 4357} FrH(Oehiai

Table 6. Effect of cryoprotectants on color, myoglobin content and met-myoglobin ratio of chicken breast surimi manufactured

by pH adjustment during freezing storage at -10°C

et al, 2001). Reppond$} Babbitt(1997)> <Fgjr]e] HE
#e YRS TR wet A4H, W AHE A
Z " g WERA A H7A A FFS
v XA etk B sl ch(Jittinandana ef al, 2005). &
3 Ahu 5(1999)2 WEHAAWAAQ] sucrose 2 sorbitol
H7F Al HE gholl Y PIAA] oy Na-lactate 37}
£ QEe AT ez Huss. dekd taTol ¥
3 pH ZAHO B Az HrIEA S2lvlel] FUS sorbitol
7} polyphosphateol] WEHAHAAR] Agat M-S &
M2 A4 T2 2 TN Ee MR g nel el
U AXE A3 AEK0 29 &8o] Jhedt, WEH
AAA] AHZ At 2 FreElv] F2 S v
A= Aoz FaF)

_.4

Zs"7}

pH ZAW T} WHHAAYAA 7l w2 $2jn)e] A
A Z By} A= Table 78 2ol AS ¥3h3 7
E #5597t FEAAM dhxTe} 2% i% 3oan ARs
A7V T39)A T1d 120 Hls] & AZEES HYTh

(p<0.05). E3+ AFT} HE-e H7lsA 9%% Tio] Hl3)
kol MRS w2 L}E}‘A‘EP(%O 03). weby s

AR Al A7V Elee 2@
A& Ao FHotErh

< 7NdAZ

Treatments"
C T1 T2 T3
Items Storage days

0 68.13+0.165 77.86+0.48"° 77.19+0.304° 79.73+0.534¢
L 15 71.06+0.904 69.90+1.49% 71.46+2 23820 73.07+0.34%
30 69.97+0.44"° 73.94+0.875 71.34+2.045° 75.01x1.078
0 0.08+0.08%¢ 4.6140.114° 5.98+0.28% 3.2340.195¢
a’ 15 0.87+£0.174¢ 3.80+0.228b 3.73+0.478 5.37+0.3144
30 0.48+0.125¢ 3214025 3.93+0.305 3.01+£0.295°
0 4.2440.145 9.56+0.36™ 8.17+0.184° 7.30+£0.09"¢
b* 15 4.29+0.215 6.64+0.58° 7.94+0.10" 3.68+0.30%
30 4.96+0.31%¢ 8.47+0.168 6.14+£0.415° 4.84+0.335¢
0 55.40+0.5480 49.17+0.69¢ 52.68+0.614¢ 57.83+0.67%*
W 15 58.18+1.024° 49.98+0.38° 47.65+1.95% 62.02+£0.954°
30 55.10+1.37% 48.53+1.17° 52.93+]1.35% 60.50+0.5452

Mb 0 0.1120.025% 0.07+0.03° 0.15+0.024% 0.16+0.08°

(mg/g) 30 0.18+0.03"¢ 0.09+0.03° 0.04+0.028° 0.15+0.03*

met-Mb (%) 0 19.12+9.625 22.53+6.04% 33.80+5.165 25.39+3 .98
- 0
30 75.51+6.04" 69.82+7.904 82.55+26.31* 81.8443,924

" Treatments are the same as in Table 1.
L*(lightness), a’(redness), b’(yellowness) and W(whiteness).

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

*4 Means+SD with different superscripts in the same row differ significantly at p<0.05.
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Table 7. Effect of cryoprotectants on sensory scores” of chicken breast surimi manufactured by pH adjustment during freezing

storage at -10°C

Treatments?
C T1 T2 T3
[tems Storage days
0 5.17+0.7552 3.17+0.41° 2.83+0.75° 4.17+0.41°°
Color 15 6.33+0.52"® 3.00+0.89° 3.50+0.55¢ 5.33£1.034°
30 5.17+0.75% 3.00+0.63° 3.50+0.55° 5.33+0.8272
0 5.00+0.63° 3.00+0.6348° 3.17+0.41° 4.33+0.5282
Aroma 15 5.33+0.52° 3.33+0.82° 3.33+0.82° 5.17+1.17782
30 4.83+0.41° 2.33+0.528¢ 3.00+£0.63¢ 5.67+0.5242
0 5.00+0.63% 2.83+0.75% 2.17+0.41% 3.00+0.63%°
Flavor 15 5.00+0.63% 2.8340.41° 3.00+0.638° 4.50+0.5552
30 5.50+0.55° 2.67+0.52° 3.67+0.524° 5.83+0.414°
0 5.00+0.63 5.00+0.63* 4.33+1.03 5.00+0.63
Juiciness 15 4.50+0.84° 3.83+0.758° 4.00:+0.63° 5.67+1.217
30 4.83+0.75° 3.83+0.758% 4.50+0.55° 5.17+0.75%
0 4.83+0.41° 6.83£0.414 6.83+0.4142 6.67+0.52%
Tenderness 15 5.17+0.75% 3.50+1.228¢ 4,67+1.218 6.33£1.03%
30 5.17+0.75% 4.33+1.035° 5.17+0.988: 5.83+0.75
0 5.00+0.40% 4.1740.15%° 3.87+£0.41° 4.63+0.278
Overall acceptability 15 5.27+0.337 3.03+0.54% 3.70£0.41° 5.90+0.7542
30 5.10£0.41° 3.03+0.5384 3.97+0.43¢ 5.87+0.70%2

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

D Treatments are the same as in Table 1.

A€ Means+SD with different superscripts in the same row differ significantly at p<0.05.
*d Means+SD with different superscripts in the same column differ significantly at p<0.05.
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