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ABSTRACT

This study was conducted to determine the effect of cryoprotectants (sugar, sorbitol, polyphosphate) on
quality properties of chicken breast surimi manufactured by pH adjustment (pH 11.0) during frozen storage.
Final surimi was divided into experimental units to which the following treatments were randomly
assigned: C (Alaska pollack surimi, two times washing, 4% sugar + 5% sorbitol + 0.3% polyphosphate
additive); T1 (chicken breast surimi, 0.3% polyphosphate additive); T2 (chicken breast surimi, 5% sorbitol
+ 0.3% polyphosphate additive); T3 (chicken breast surimi, 4% sugar + 5% sorbitol + 0.3% polyphosphate
additive). All amino acid contents of control were higher than those of all treatments, while T2 was higher
in amino acid contents among the treatments. Shear force of all treatments were higher than that of
control, but the breaking force, deformation and gel strength were lower. The TBARS (thiobarbituric acid
reactive substances) and VBN (volatile basic nitrogen) values of all treatments were lower than those of
control, The TBARS values of all treatments were increased with increased storage period. In sensory
evaluation, the score of appearance, meat color and overall acceptability of control were higher than those
of all treatments, but aroma, juiciness and tenderness were lower than those for all treatments.
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thHa$} Woo, 1997; Kelleher 5, 1994; Wang
5, 1997).
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Table 1. Experimental design by different cryoprotectants

Treatments Sugar Sorbitol  Polyphosphate  Total
Alaska pollack surimi by two times washing C 4 5 0.3 9.3
T1 0 0 0.3 0.3
Chicken breast surimi by pH 11 adjustment T2 0 5 0.3 53
T3 4 5 0.3 9.3

UYEF 30%]S YsHddAAR Hrkste
47272 ko] PVDC(diameter 3.0x15cm)oll %
A3kal —40°CI36AIF 52 T —20TollA 370
A7 WEAASHA 90T/MH0E B 7FA3
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Table 2. Conditions of amino acid analyzer

Effect of Cryoprotectants of Chicken Breast Surimi

Items Conditions

Instrument Biochrom 20, Pharm Tek, England

Column Cation Separation Column LCA K06, 4.6 mm x 150 mm
Catalog NO. 51 12 001

Absorbance 570 nm and 440 nm

Reagent flow rate 0.25 mL/min

Buffer flow rate 0.45 mL/min

Reactor temperature 130C

Reactor size 15 m
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Table 3. Effect of cryoprotectants on amino acid compositions (%) of chicken breast surimi

manufactured by pH adjustment during freezing storage at —20C

tems Storage Treatments”
months C T1 T3 T3
Aspartic 0 2.28+0.05" 1.69+0.02"° 1.82+0.03° 1.76+0.02%"
P 3 2.36+0.06 1.760.04° 1.87+0.04 1.83+0.04°
Threoning? 0 0.96+0.02" 0.81+0.01%° 0.88+0.02% 0.83+0.02°
3 1.05+0.06" 0.87+0.03% 0.94+0.02% 0.90+0.05°
Serine? 0 0.95+0.02"° 0.67+0.01°° 0.71+0.02% 0.66+0.02°
3 1.10+0.07" 0.72+0.02% 0.77+0.03% 0.72+0.03%
Glutamic? 0 4.09+0.11" 2.88+0.02° 3.09+0.07° 2.99+0.03%"
3 4.15+0.12" 2.94+0.02% 3.15+0.07° 3.07+0.03%%
Proline 0 0.61+0.03"® 0.59+0.01%° 0.64+0.01% 0.59+0.04°
3 0.66+0.04"® 0.650.04"%2 0.710.04" 0.64+0.03°
Glveine® 0 0.78+0.01" 0.59+0.02%° 0.64+0.02% 0.61+0.01°°
y 3 0.85+0.02" 0.65+0.01 0.71+0.04% 0.67+0.03%
Alaning® 0 1.33+0.03 1.02+0.01 0.7740.57 0.96+0.14
3 1.40+0.03" 1.10+0.07° 1.15+0.05° 1.05+0.15°
Valine* 0 1.13+0.01" 0.91+0.01%° 0.97+0.01° 0.96+0.01%
3 1.21+0.03™ 0.98+0.02° 1.04+0.06° 1.03+0.04%
soleucine™ 0 1.10+0.03"™ 0.92+0.01° 0.99+0.02° 0.95+0.02°°
3 1.16+0.02" 1.01+0.08° 1.06+0.05"% 1.03+0.04%
L ewcine™ 0 1.88+0.06" 1.47+0.01° 1.60+0.03 1.53+0.02""
eucine 3 1.95+0.06" 1.54+0.06° 1.66+0.02% 1.58+0.02%
Turosing 0 0.85+0.02" 0.51+0.01% 0.62+0.01° 0.57+0.02%°
y 3 1.58+0.58" 0.59+0.05% 0.68+0.04° 0.64+0.01%
Bhenvl alaning® 0 0.82+0.06" 0.6020.01%° 0.6620.01%° 0.610.03°
y 3 0.89+0.06" 0.67+0.03% 0.74+0.04% 0.68+0.07°
Histiding 0 0.550.02"" 0.4420.02° 0.4520.02%° 0.4420.01%
3 0.61+0.03™ 0.53+0.06° 0.530.04% 0.50+0.03%
Lysine* 0 2.27+0.017° 1.75+0.04° 1.78+0.06° 1.72+0.02%
Y 3 2.33+0.01" 1.81+0.05° 1.86+0.09° 1.78+0.01%
Arginine® 0 1.4240.02%° 0.76+0.02° 0.81+0.04° 0.77+0.02°°
g 3 1.47+0.03™ 0.82+0.06° 0.88+0.06° 0.83+0.05°
EA? 0 4.09+0.11" 2.88+0.02° 3.09£0.07° 2.990.03°
3 4.15+0.12% 2.94+0.02% 3.15+0.07° 3.07+0.03%
SAAAD 0 4.01+0.07% 3.08+0.01% 3.00£0.56° 3.0710.16°
3 4.40+0.15™ 3.34+0.06% 3.58+0.04° 3.3440.14°
ERAAY 0 1.67+0.08" 1.11+0.02% 1.29+0.01% 1.18+0.05”
3 2.46+0.59" 1.27+0.03% 1.43+0.02% 1.32+0.06™
EAAS 0 9.01+0.18™ 7.67+0.07° 8.16+0.18% 7.810.05°
3 12.25+0.57 8.22+0.265 8.71+0.25% 8.35+0.21%
Total 0 20.98+0.40™ 15.61+0.08%° 16.45+0.65° 15.95+0.26°"
3 22.78+0.71% 16.64+0.26% 17.77+0.43% 16.96+0.29%

Y Treatments are the same as in Table 1.

AP 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.
* EAA (essential amino acid); ® FAA (amino acid in relation to flavor);

9 SAAA (amino acid in relation to saccarinity); ® FRAA (fragrant amino acid).
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Table 4. Effect of cryoprotectants on gel characteristics of chicken breast surimi manufactured
by pH adjustment during freezing storage

lterms Storage Treatments”
months C T1 T2 T3
0 3.11+ 0.02° 398+ 0.13° 6.60+ 0.03% 4.35+ 0.06°
Srzekzr/g%r%e 15 3,07+ 0.10° 413+ 0.08° 6.71% 0,03 4.60+ 0.08%
3 3.06+ 0.17° 4.07+ 0.09° 6.50+ 0.08™ 4.46+ 0.10°%%
_ 0 23400+ 1.00% 21767+ 252®° 21833+ 153® 22500+ 1.00%
Breaking force 15 23400+ 361° 23267+ 379"% 20700+ 2.65%  227.33+ 2.52%
@
3 241.00+ 5.00 23400+ 7.00°  233.33t 5.86° 23233+ 2.52°
_ 0 5.76+ 0.11" 413+ 051% 4.80+ 0.02° 4.64+ 033
Deformation 15 4.94+ 0.05° 494+ 0.10° 4,99+ 0.12 4.94+ 0.05
(mm)
3 4.85+ 0.06™ 464+ 012°%* 487+ 019" 4.42+ 0.36°
0  1347.03+24.08™  898.86+119.10°° 1048.73+ 847"  1044.18+77.92%®
Gel strength 15  1156.07+29.28° 114878+ 39.41° 11333642083  1123.78+15.64°
(g*mm)
3 1169.55+20.42"° 108531+ 18.44% 1135.04+30.23"%*  993.32+36.87"

Y Treatments are the same as in Table 1.

AP Means+SD with different superscripts in the same row significantly differ at P<0.05.

ab

& & A ez A B AR e g
alel wla) derprb gokthe Baskglan, o
et BE ATs ol duvte] Aol
45, A, LEE A 2 Yo wAA
A7t sl Apololl 7|Qlsh= Aem etk
Feulel] AR} EvlE T
Ad7ks vepdomya & o e 2o
FHuE AR S Ao & 2
HbH o v s G s
Uehl= A=A ol Bers =i, W3
il

1w = [e]
ge wMARA e wude] 3 Uehie
ARE ol BEFE Mol . 1%
we

x=77F BE A5l vlE 5244
25} 157]€ell A e IL(P<0.05), A
T Zroll= BEAY HSo] T3 A7t T1w
T2 Aol Hl&] =okeh Ag7|gte] A
of mel dizTe IFYFEE Ao)E HolA
AN BE ATES FAAF HFo
vl LAl A F7FsklThP<0.05).
WP FAAG ATl gz BE A
T2l vls dAsAl E%k(P<0.05), AT
o= T2 AT 7F T1¥ T3 Al H]&)

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

¥
L g

SR
z
N

ol

(2004)2 pH ZHo] W& 97}
frAkerGlaL, §o] FHel ot
o] gz WMEgko] Zol7t

= SARstal Qo
17ke] o] WMz
slo] SAA HFo] uls 1570 &
Al WITtHP<0.05). A== FAAY A

Jung

r

o
=
w2 rlo

o oft
L
re
2
-

B o rlr
N

20 2 L gl Hy
o
-l
i
=2
Job &
i)
=
BN

Sl a7 BRE AgTsel Hls H%a
(P<0.05), A&7 o= T T7F T13 T3
Aol Bl EdTE A 78 gl
e} glzTe] AREE A Aol Hs|
A7 157Rdel dASHA AN BE A
TS FAA% A5l vla] 1571 dA
SHAl = ATHP<0.05). A5AAAN BE AT
S izl vls] At EkAw g9
T, Wlygk 9 AREE stk

N
)
AC)

1
o
N
)
o

ol

[2=X3

o

3. TBARS2} VBN

il

WEHA BAA7E pH 2AHoR Az
7k SElvle] TBARSSE VBN #ER
Table 50 YeRSATE %] Aol =2 EX

—852—



Jin et al. ;

Effect of Cryoprotectants of Chicken Breast Surimi

Table 5. Effect of cryoprotectants on TBARS and VBN of chicken breast surimi manufactured
by pH adjustment during freezing storage at —20TC

lterns Storage Treatments”
months C T1 T2 T3

1.97+0.44" 0.09+0.02%° 0.13+0.03% 0.11+0.01%

(Trﬁéj‘lz“;‘ 15 1.6710.10’: 0.3810.12:: 0.1310.032 o.zo:ro.ozz:
1.57+0.04 0.48+0.13 0.29+0.05 0.30£0.04

0 4.84+0.11" 4.50+0.16"% 4.35+0.35° 4.76+0.09™

VBN (mg%) 15 5.12+0.14™ 4.44+0,08% 451+0.07° 4.60+0.02%°
3 4.45+0.28" 4.20+0.06" 4.27+0.05 4.19+0.04°

Y Treatments are the same as in Table 1.

© Means£SD with different superscripts in the same row significantly differ at P<0.05.
* MeansSD with different superscripts in the same column significantly differ at P<0.05.
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Table 6. Effect of cryoprotectants on sensory scores” of chicken breast surimi manufactured
by pH adjustment during freezing storage at —20TC

lterns Storage Treatments”
months C T1 T2 T3
0 6.90+0.32% 5.90+0.88° 5.90+0.88° 6.00+1.33™
Appearance 15 6.20+1.14 5.70+0.82 5.50+0.85% 5.6010.84%
3 6.10+0.84" 5.30+0.48"° 5.10+0.74% 4.70+0.82%
0 7.50+0.717 6.30+0.95™ 6.50+1.27% 5.60+1.35™
Meat color 15 6.70+1.06™ 5.30+1.06™ 5.10+0.74% 4.600.97%
3 6.10+0.97™° 5.20+1.03% 5.00+0.67°° 4.40+0.52%°
0 5.70+0.95" 4.40+0.70% 5.40+1.35" 4.50+0.85""
Aroma 15 5.50+1.27 5.40+0.70% 5.20+0.92 5.50+0.53"
3 4.90+0.53 4.90+0.88™ 5.00+0.94 4.90+0.74%
0 4.30+1.06 4.30+0.48™ 4.80+0.63° 4.700.82°
Flavor 15 4.30+1.06° 5.20+1.03™ 5.80+0.79™ 5.50+0.85™
3 4.20+0.85" 4.9040.74™*  52040.79™" 5.20+0.79"*
0 3.90+0.57° 5.40+0.52" 4.90+0.74" 5.40+0.97"
Juiciness 15 4.50+1.08° 5.40+0.84* 5.30+0.67°¢ 5.40+0.97°
3 4.20+0.97° 5.10+0.74* 5.20+0.63" 5.20+0.92"
0 4.20+0.79° 5.30+0.82% 5.80+1.03" 5.80+1.32%
Tenderness 15 4.70+1.06° 5.60+0.84"% 5.50+0.97°¢ 5.80+1.32%
3 4.30+1.32° 5.20+0.79"° 5.10+0.88"° 5.50+1.35"
0 6.70+0.48™ 5.30+0.48°° 6.00+1.63™ 4.90+1.10%
Overall acceptability 15 6.10£1.10™ 5.50+0.97"" 5.50+1.27°¢ 4.90+1.10°
3 5.90+1.10"" 4.80+0.79"° 5.20+0.63" 4.80+0.79"

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

ACTreatments are the same as in Table 1.

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

* MeanstSD with different superscripts in the same column significantly differ at P<0.05.
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