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ABSTRACT

This study was conducted to determine the effect of pH adjustment and the addition of cryoprotectants
on the storage properties of chicken breast surimi. Surimi as a control was prepared with Alaska pollack
by two times of washing treatment and addition of cryoprotectants (4% sugar, 5% sorbitol and 0.3%
polyphosphate). Three types of surimi were manufactured by different cryoprotectant conditions (T1: 5%
sorbitol + 0.3% polyphosphate, T2: 4% sugar + 5% sorbitol + 0.3% polyphosphate, T3: 2% salt + 4% sugar +
5% sorbitol + 0.3% polyphosphate) and frozen after adjusting the surimi to pH 11.0. The amino acid and
saturated fatty acid composition were significantly higher in the control. EAA (essential amino acid), FAA
(amino acid in relation to flavor), SAAA (amino acid in relation to saccarinity) and FRAA (fragrant amino
acid) were significantly higher in the control. The TBARS (thiobarbituric acid reactive substances) and
VBN (volatile basic nitrogen) were increased with storage times. TBARS and VBN values were
significantly higher in the control and T3 than the other treatments. The VBN was significantly higher in
control and T3 than other surimi samples. Chicken breast surimi adjusted to pH 11.0 had higher in
microorganisms than the control, and T1 sample had the highest total plate count. Sensory evaluations
were significantly higher in the control and T3 than the other samples. Especially, the overall acceptability
of T3 was similar to the control.

(Key words : pH adjustment, Cryoprotectants, Chicken breast, Storage properties)
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Table 1. Experimental design by different cryoprotectants (unit; %)

Treatments Salt Sugar Sorbitol  Polyphosphate Total

Alaska pollack surimi
by two times washing c 0 4 5 03 9.3
Tl 0 0 5 0.3 5.3

Chicken breast surimi
. T2 5 0.3 9.3

by pH 11 adjustment
T3 2 5 0.3 11.3

EH 40, YEJIIHEF(FF) 30, A=
MUHEF 30%]S WEHAANAAR H7teke
ZF 43182 3k PVDC (polyvinylidenechloride)
(diameter 3.0x15cm)oll S 3}al —40°C/36A]7F
T4 F —10CelA 30Uzt ¥sAstHA 90
THOE 23 71dd 5 olsist 3 ds 5

e s

2. A}

o

= gl dhy

(1) ofm[ it =

ol =2k FAS AOAC(2000) HHHol what
A& 9F 002 gol 6 N HCl 15mLE 7}38)e],
1107 dry ovenollAl 24A17F o)A} Fob Abvps=
B3k 3 55T Water bathollA] 7+¢Hs%a}o]
pH 2.20 sodium citrate buffer= 25mL Volumetric
flaskoll &3} o} = Akx}-55-2 7] (Biochrom
20, Pharm Tek, England)E ©]-&3}o] Table 2%}

e zHAoE B,

Ak 2298 A =E Folch 5(1957)°]
olgdte] TAE FEF F FEHE 24

Table 2. Conditions of amino acid analyzer

6890N GC system, USA)Z EA35lgit) o] oj
71712718 Table 33 2t}

(3) RLihf =

TBARS (thiobarbituric acid reactive substances)
= Buege} Aust (1978)] e wel AR 5
gl butylated hydroxyanisole (BHA) 50 uL%} <
9 15mLE F7kste] sk ARl § EAd
1mLE A8 Wi of7]e] 2mL thiobar-
bituric acid (TBA)/trichloroacetic acid (TCA) &%
|Ns Yol ksl E9e ths, 90T I}
FEo A 1583 AAEg & WYZAIA 3,000
rpmell Al 103 AR A ZTE A S
Az9] 45E g3t 531 nmellA S &
Fo) 5882 F3te] mg MA(malonaldehyde) /

(4) FLYETEH - A SIS

VBN (volatile basic nitrogen)< =3k (1975)2]
Wil wel AEdS 3 goll S/ 27 mLE Tt
3lo] 14,000 rpmoll A 30%37F S F A
S o}3}x] (Whatman No. 1) <]¥}d}e] conway
unit A2l glycerines W21 €] oz}
o 1 mLE Wil WA= 001 N HsBOs 1 mL

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. GC conditions for analysis of fatty acid

Items Conditions
Instrument Hewlett Packard 6890 gas chromatography
Column 5% phenyl methyl siloxane 30 m x 320 ym
Temperature program 5C/min
Detector Flame ionization detector (FID)

Initial temperature & time 50C & 1 min
Final temperature & time 200TC & 40 min
Injector & detector temperature 270C

Carrier gas He

Split ratio 90 : 1

=

9} X112k (0.066% methyl red +0.066% bromocresol 9% HE=How AA|Fon, 41 (1-3 : &

green)S 3W-E (30u0) 7hete]l HAS ©2 & %‘, 46 : K-S, 79 1 o), F(1-3: ok

50% K,CO; 1mLE 9]Ale] 4143 F¢] & = DEE, 79 0 AR, AR(-3 0 HA, 46

Al FHAZ e S5 SEeR akele]  BE 79 ¢ d3) 2 7154 (13 *XW%—%,
2 Coll 46 : HE 79 : F)OoZ FAEH ko] @

o] 7T} 50% K,COss 2 E3AIZ £ 3
A 120870 WS M F 002 N HSO,  SHARE AAlshlh
95}

2 Yo gakgds 545t mgw= e

ALt 3. BAHEA
VBN (mg%) = 0.28 x (a-h) x F x 100/0.1 olde] AgeA] AdojF A= SAS (1999)
a: ZA AAA (), ©] GLM (General linear model) " o2 #-23}
b: &AA AHA (mL), gom, 27 H kel HwE 98] Duncan?
F . 0.02 N H,S0, Factor Multiple range test”} ©]-&-3}%ith
(5) PIY= AA m. Zdx 9 &

Z31 (total plate coun'[s)b A& 10 g2 1%

peptone 5= 90 mLol| ¥31 Bagmixer (Interscience, 1. ofo|=AF 2 X|gkab =M

German)Z #AAIZ TS 1 mLE A3 st =

H]¥ 9 mL peptones=oll dof FAg % 3|4 pH =AW QesHAdLAA] H7fol| up
NS m] ZAS wiA (plate count agar, Difco,  FE|nle] A T ofn|wat F AP 24 W
USA)ell H3ujFste] 327 ColA 29 wiFslsl k= Table 4, 594 Zth ofw|wAl 24 A,
a1, Salmonellax= 341 91-S- Shigella agar(Difco, EE oln|x=Al ZAoA thZ277 @7lsate
USA)Oﬂ Wy gate] 37CAAA 19 wistyl &8s FEnET fFolH R =4 YT
o, FAkt (Lactobacilli spp)S &4 NS Lacto-  (P<0.05). T3k o= AA7|7ke] F71E
bacilli MRS agar (Difco, USA)ell H¥ujFste] 75 opn|wil 2/ AfolE Holx| gFond,
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g 7H7+ ASstith e Zox vehHth 53 EAA (EFoh

2h, FAA (370 J&EE% obH]:=Ah), SAAA (3

(6) BB of welEl ofnli=dl) Bl FRAA (SRR ol

DA 249 Feu)E 90TolA 402 A % Alaska pollackS 83 Z=eju]ol U
G 7rEe 2 FE 10 a9l o8 Z=FelA A YERRTE (P<0.05). WA B
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Table 4. Effect of cryoprotectants on amino acid compositions (%) of chicken breast surimi
manufactured by pH adjustment during freozen storage at —10C

Amino acids Storage Treatments?
days C T1 T2 T3
0 2.28+0.05" 1.69+0.02% 1.82+0.03"™ 1.76+0.02%
Aspartic 15 2.28+0.05° 1.47+0.03% 1.34+0.04% 1.44+0.01°°
30 2.28+0.05" 1.7620.04"° 1.87+0.04"" 1.83+0.04"™
0 0.96+0.02° 0.81+0.01% 0.88+0.02%° 0.83+0.02%°
Threonine* * 15 0.96+0.02° 0.66+0.01%° 0.59+0.02% 0.63+0.02%
30 0.9620.02° 0.87+0.03" 0.94+0.02™ 0.90+0.05"*
0 0.95+0.02° 0.67+0.01% 0.71+0.02%° 0.66+0.02%°
Serine® 15 0.95+0.02° 0.59+0.01% 0.54+0.01° 0.58+0.01%°
30 0.95+0.02° 0.72+0.02"° 0.77+0.03" 0.72+0.03"°
0 4,09+0.11° 2.88+0.02% 3.09+0.07" 2.99+0.03%*
Glutamic? 15 4,09+0.11° 2.57+0.01° 2.400.04* 2.54+0.03
30 4.09+0.11° 2.94+0.02°° 3.15+0.07"" 3.07+0.03"
0 0.61+0.03* 0.59+0.01%° 0.64+0.01% 0.59+0.04""
Proline 15 0.61+0.03" 0.42+0.02% 0.45+0.01<™ 0.48+0.01%"
30 0.61+0.03* 0.65+0.04"% 0.71+0.04" 0.64+0.03""
0 0.78+0.01° 0.59+0.02%° 0.64+0.02%° 0.61+0.01%
Glycine? 15 0.78+0.01° 0.55+0.01" 0.51+0.01¢ 0.54+0.01"
30 0.78+0.01% 0.65+0.01°° 0.71+0.04™ 0.67+0.03"
0 1.33+0.03 1.02+0.01° 0.77+0.57 0.96+0.14
Alanine® 15 1.33+0.03° 0.94+0.02° 0.87+0.00° 0.92+0.01°
30 1.33+0.03° 1.10+0.07%° 1.15+0.05° 1.05+0.15
0 1.13+0.01° 0.91+0.01% 0.97+0.01%° 0.96+0.01%"
Valine” 15 1.13+0.01° 0.78+0.01% 0.73+0.01°° 0.78+0.01%°
30 1.13+0.01° 0.98+0.02" 1.04+0.06™ 1.03+0.04"°
0 1.10+0.03° 0.92+0.01% 0.99+0.02%° 0.95+0.02%
Isoleucine” 15 1.1040.03* 0.81+0.01% 0.76+0.02% 0.81+0.00%°
30 1.1040.03 1.01+0.08" 1.06+0.05" 1.03+0.04"
0 1.88+0.06 1.47+0.01° 1.60+0.03% 1.53+0.02%
Leucine” 15 1.88+0.06° 1.30+0.03% 1.21+0.02%° 1.31+0.00®
30 1.88+0.06° 1.54+0.06"° 1.66+0.02"" 1.58+0.02"°
0 0.85+0.02* 0.51+0.01% 0.62+0.01%° 0.57+0.02%
Tyrosine” 15 0.85+0.02° 0.55+0.01"%" 0.52+0.01 0.53+0.01°"
30 0.85+0.02° 0.59+0.05"° 0.68+0.04™" 0.64+0.01°
0 0.82+0.06% 0.60+0.01%° 0.66+0.01%" 0.61+0.03"
Phenylalanine™ ¥ 15 0.82+0.06° 0.66+0.02"° 0.61+0.03® 0.64+0.01"
30 0.82+0.06" 0.67+0.03" 0.74+0.04°® 0.68+0.07"
0 0.55+0.02° 0.44+0.02%° 0.45+0.02%° 0.44+0.01%°
Histidine* 15 0.55+0.02° 0.48+0.01°% 0.4620.01% 0.50+0.00™"
30 0.55+0.02 0.53+0.06" 0.53+0.04" 0.50+0.03"
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Table 5. Effect of cryoprotectants on fatty acid compositions (%) of chicken breast surimi
manufactured by pH adjustment during frozen storage at —10TC

. Storage Treatments”
Fatty acids days C T1 T2 T3

Mvristic. acid 0 2.54+0.15% 0.35+0.00" 0.49+0.00™ 0.37+0.01°°
y 30 3.18+0.10™ 0.36+0.00" 0.35+0.00%° 0.34+0.00%°
Balmitic acid 0 49.74+253° 20.31+0.07%° 21.11+0.05™ 21.15+0.03%
30 48.31+0.14° 20.50+0.01°" 20.54+0.03% 20.11+0.04%

Palmitoleic. acid 0 4.58+3.26 1.52+0.02% 1.72+0.02" 1.38+0.01
30 3.94+0.38° 1.61+0.01"° 1.60+0.02% 1.34+0.03°
Stearic acid 0 8.34+0.37% 8.46+0.07% 7.32+0.03% 8.15+0.03%
Ic adl 30 7.3240.23% 8.35+0,01% 7.6140.01%° 8.40+0.01%
Oleic. acid 0 27.45+4.82° 36.34+0.11° 38.80+0.07™ 34.96+0.05™
30 29.20+0.19" 35.70+0.02%° 37.7410.06% 34.84+0.05%
Linoleic acid 0 3.1740.15° 17.78+0.04"° 18.77+0.04™ 17.75+0.03%
30 3.27+0.06° 17.71+0.01% 17.94+0.02%° 18.12+0.01*
Arachidonic acid 0 4.18+0.25° 15.24+0.03% 11.79+0.07% 16.23+0.06%
30 4.78+0.51° 15.76+0.00"° 14.22+0.10*° 16.84+0.05"
SEA? 0 60.62+3.06" 20.1240.14° 28.9240.08™  29.67+0.06™
30 58.81+0.19% 29.20+0.01° 28.50+0.03% 28.86+0.03%
UEAD 0 39.38+3.06" 70.88+0.14° 71.08+0.08% 70.33+0.06™
30 41.19+0.19° 70.80+0.01° 71.50+0.03" 71.14+0.03"
EEAD 0 7.35£0.39° 3303003 30562003  33.99+0.03%
30 8.04+0.48" 33.48+0.01°" 32.16+0.07* 34.96+0.05™
UEAJSEA 0 0.65+0.08° 2.43+0.02% 2.46+0.01% 2.37+0.01%°
30 0.70+0.01° 2.42+0.00° 2.51+0.00™ 2.47+0.00™
EEAJUEA 0 0.19+0.02° 0.47+0.00° 0.43+0.00%° 0.48+0.00%
30 0.20+0.01° 0.47+0.00° 0.45+0.00"° 0.49+0.00"
EEASEA 0 0.12+0.00° 1.13+0.01% 1.0620.00% 1.15+0.00%
30 0.14+0.01° 1.15+0.00"° 1.13+0.00™ 1.21+0.00™

Y Treatments are the same as in Table 1.

2 SFA (saturated fatty acid), UFA (unsaturated fatty acid), EFA (essential fatty acid).
® Means£SD with different superscripts in the same column significantly differ at P<0.05.
*! Means£SD with different superscripts in the same row significantly differ at P<0.05.
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Table 6. Effect of cryoprotectants on TBARS, VBN and aW of chicken breast surimi manu-
factured by pH adjustment during frozen storage at —10TC

ltems Storage Treatments”
days C T1 T2 T3
TBARS 0 1.23+0.34%° 1.23+0.06% 1.87+0.10% 1.32+0.04%
(ko) 15 1.07+0.13% 0.46+0.06%° 0.51+0.00%° 0.21+0.11%
g'g 30 2.01+0.29" 1.40+0.06™ 2.09+0.04" 1.58+0.07"°
0 22.49+2 45" 2.10+0.14% 2.55+0.95 3.22+0.92%
VBN 15 22.00+1.69™ 2.26+0.45%° 2.08+0.29" 3.06+1.17%°
(mg%)
(1]
g 30 16.29+2.03% 3.13+0.16™ 3.43+1.15° 8.87+3.50™"
0 0.95+0.00"%" 0.97+0.00° 0.97+0.00° 0.95+0.00°
aw 15 0.94+0.01° 0.960.02 0.97+0.01 0.960.01
30 0.96+0.00" 0.97+0.01 0.97+0.01 0.960.00

Y Treatments are the same as in Table 1.

A€ Means + SD with different superscripts in the same column significantly differ at P<0.05.
#¢ Means + SD with different superscripts in the same row significantly differ at P<0.05.

eFo] A JeRd wbA, oleic acid, linoleic
acid ¥ arachidonic acid &2 WA e

(P<0.05). o3t ANE2 oA =& E
A AL Shea Yo B AL SFES
It TR 2T A0 e &
ol Wb} gl b, AR e T2
2 T3A AG7Igke] FVEE FhAEh,

Ex A ke 271819 tHP<0.05).
AeAal ko] A9 T30 b B gt
= A7) SrEE

BEAgHAA A7 wE
Felrle] A F Akl (TBARS), 3184
A7 A 4sletE (VBN) B FEEHE () W
8= Table 63 Atk Al S S
Fo AdsE Uehlin F2 TBARS #2
# 2EAE} (Jo2t Ahn, 2000). A EE A
2 3094 Tk T2ol A =A Ve, T1
2 T34 A ERRtTE (P<0.05). B3 BE
A2 oA 15U 7IA = szl 30U Aol
E 7 le® uewth o= Alaska
pollack 2 H7}54s &8sk Ws S v

A Ars7E A7 1594 o] F-of] wAE = 3o
2 JdEh 53] 22 g9Fe] sorbitol 2 poly-
phosphate &0l 4% sugar?+S H7F3E o=+
2 T2oA H2 TBAGHS YERNSITh dwkA
© 2 sucrose2} sorbitol o] SEA S

A A 59 (Park %5, 1996) 2 ¢
4 sk (Sych %5, 1990) S7foll & 37}
Ao defA Qo ol gl oFe A
24 Aol o] A% 304AF T20) A ] 3

o 2
ot

A

oL

A o %O

Lot e rlr g

Ao WeEH, g w7 oF A
2 we BESAW gl A

Ag7I3ke] S7VEEE =
S BYou, T2E ARz

A ggoH, v 23y
Al 7 W2 ws HERIL 51
Vs 283 AgTEel Bl Alaska
pollackS 283t tjzx=ol Al €53 %2 VBN
S HoJFT} (P<0.05). Riebroy % (2007)S A
717k S7FE bigeye snapper 9ES U
Fer o] VBNgte] S7kshH, A7 1594 &
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e 283 —*raul = T1 9 T20] ®la]l T3 & 713 T304 =4 YeRRLt) (P<0.05). w2t
oA T VBN SHES Mot 5Ud HUE A YEHANAA] 5 osugar 2 salt= VBN
9] sorbitol 2 polyphosphateoﬂ OFFALE M7l o S WA= AoR dokd),

oA o Tzoﬂ Hl &l 4% sugars 713 T37} RSN Ay t2 AE Tl Hl&] oz
=2 VBN &3S Holw, 4% sugaroll 2% salt 75 AF7|IHE FRIEA LT Zhol| xfo]S Hol

Table 7. Effect of cryoprotectants on microorganisms of chicken breast surimi manufactured
by pH adjustment during frozen storage at —10C

ltems Storage Treatments”
days C T1 T2 T3
e 0 3.46+0.02° 4.67+0.19% 4.74+0.03% 4.83+0.07™
(logss CFUIQ) 15 3.37+0.13" 5.43+0.02" 5.12+0.06™° 4.42+0.05%
Gio g 30 2.07+0.10% 5.0620.15% 3.85+0.09 3.68+0.09%
salmonella 0 2.89+0.01°° 4.67+0.03% 4.36+0.04% 4.25+0.30"%
(logss CFUIQ) 15 1.65+0.49% 5.35+0.18™ 4.97+0.02°® 4.78+0.08"
Gio g 30 ND? 4.08+0.22°°  4.36+0.06% 3.75+0.45%
L actobacil 0 1.94+0.06" 2.04+0.13" 2.20+0.17" 2.62+0.33°
IS 15 ND ND ND ND
(logie CFU/g)
30 ND ND ND ND

Y Treatments are the same as in Table 1.
2 ND: No detected.

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

Table 8. Effect of cryoprotectants on sensory scores” of chicken breast surimi manufactured
by pH adjustment during frozen storage at —10C

ltems Storage Treatments®
days C T1 T2 T3

0 5.16+0.75 3.1740.41° 2.83+0.75° 4.17+0.41%
Color 15 6.33+0.52* 3.00+0.89° 3.50+0.45° 5.33+1.03"
30 5.17+0.75% 3.00+0.63" 3.50+0.55" 5.33+0.82"%
0 5.01+0.63" 2.83+0.75™ 2.17+0.41% 3.00+0.63%
Flavor 15 5.00£0.54° 2.83+0.41° 3.00+0.63% 4.50+0.45%
30 5.50+0.55°% 2.66+0.52° 3.67+0.52"° 5.83+0.41™

0 4.83+0.41° 6.83+0.41" 6.83+0.41% 6.66+0.52°

Tenderness 15 5.17+0.75% 3.50+1.225 4.67+1.21%° 6.33+1.03°

30 5.17+0.75% 4.33+1.03% 5.17+0.98%® 5.83+0.75°
Overall 0 5.00+0.40° 4.17+0.15" 3.87+0.41° 4.63+0.27%
acce"ggi“ t 15 5.26:+0.34° 3.03+0.44% 3.70+0.41° 5.80:+0.65"
prabiiity 30 5.10+0.41° 3.03+0.53% 3.97+0.43° 5.87+0.70™

Y Color (1-3 : pale, 4-6 : normal, 7-9 : dark), flavor (1-3 : weak, 4-6 : moderate, 7-9 : strong), tenderness (1-3
. tough, 4-6 : moderate, 7-9 : soft), Acceptability (1-3 : dislike, 4-6 : moderate, 7-9 : like).

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

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