44 5 Vol.44, No.5

2013 9 OCEANOLOGIA ET LIMNOLOGIA SINICA Sep., 2013
*
1 1 1 2
(1. 361021; 2. 108-8477)
, TPA ,
3% pH 4.3, ,
SDS-PAGE ,
, 90% ,
TS254
, 2011 ,
2.2><10", , ,
( , 2012),

(Abe et al, 2009; Techaratanakrai et al, 2011) ,

1><10% ( , 2012) , , ,
( , 2001; Martin- ,
Sanchez et al, 2009), ) .

( , 2010), 1
; 1.1
: (AA )
( , 2011), , 13.18%=-0.10%,
(Totosaus et al, 76.68%+0.05%, 0.68%=+0.02%:;
2002), ;
, Amresco ; DC
(Venugopal, 2003) Venugopal (1994) Bio-Rad ;
* ,JA11143 , 3502220123025 , , E-mail:

wxzheng1988@163.com
: , E-mail: wwymail@jmu.edu.cn

1 2013-01-19, : 2013-03-10



1289

1.2
Testo 206 pH2 pH X
TMS-PRO , Food Technology ;
UV-2600A ,
; WSC-S ,
FA25 :
1.3
1.31 4°C
80%,
10min 3% NaCl 15min,
(P30>=<30mm)
, 30C 1h
90°C 15min
1 4 (W)
, 4°C 24h ,
4°C 72h
1.3.2 pH Testo 206 pH2
pH pH pH
5mm pH
pH, pH pH
1.3.3 TMS-PRO
TPA, 38mm
, 60mm/min,
30%, 100N
1.34 WSC-S
L) ax(C - ) b*( - )
L*=91.86, a*= —0.88, b*=1.42
1.35
Uresti  (2003) , 39
, (4°C, 1000><g,
15min) )
(%) = W,/W;><100
» Wy (9); W2
(9)
1.3.6
Garrett  (1999) ,
15¢g (13000r/min, 2min)
0.02% , 1mol/L HCI

pH 2.0, (
0.8mg/mL) 37°C 60min,
0.9mol/L NaHCO;, pH 5.3,
( 0.8mg/mL) 1mol/L NaOH

pH 7.5, 37C 180min
Tricine-SDS-PAGE (Schagger,

2006)
1.3.7
60min
180min ,
20% , 30min , 8000
g (47C) 30min, ( )
2mol/L NaOH , Lorwy (Lowry et al,
1951)
(%) = (my—my)/my>100
, My (9); my
(9)
1.3.8 2% SDS
8mol/L 20mmol/L Tris-HCI (pH 8.8) 2% B-
Laemmli(1970) SDS-PAGE
5%, 8%, 10mA
, R-250 ,
( - - 30 10 60)
2%
SDS 8mol/L 20mmol/L Tris-HCI (pH 8.8)
, Schagger(2006)
Tricine-SDS-PAGE
4%, 10%, 16.5%, ,
SDS-PAGE
1.39 SPSS 17.0
(SSPS Inc, Chicago, IL, USA) , ANOVA
0.05
2
2.1 pH
1
pH :

pH (6.82), pH
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, 2% al, 1989) 2 ,
pH  4.51, TPA
pH 0.16 , ,
pH , TPA
pH ,
) ; 3% , TPA
pH , ,
pH Techaratanakrai  (2012) ,
5% 5% TPA ,
: pH
(Featherstone et al, 1981) pH (
’ 1),
pH
(Texture Profile Analysis, TPA) 3 3
(Lee et ’ L*
F 1 BHEEAER R G BREES pH BYR2 0 ’
Tab.1 Effect of organic acids on pH of acid-induced surimi gels L* ,
(%) L* a*
« ) 6.82+0.03°  6.8320.02° , b* ,
2 4,5120.04"  4.6720.04
3 4.2640.04°  4.3320.05°
4 4.2740.05°  4.3620.07° ' . .
) 4094002 5634018 (Shie et al, 1999; Chaijan et al, 2010),
3 3.84+0.02° 5.1920.12° b* '
4 3.69+0.03"  5.01%0.11° ' '
2 3.83+0.48°  4.7720.33¢ )
3 3.4520.02°  4.7020.10° b*
4 3.40%0.04°  4.00=0.14 2.4
(P<0.05)
#z2 BHBRMERTEERR TPASKNEN
Tab.2 Effect of organic acids on the TPA parameters of acid-induced surimi gels
(%) (N) (mm) (N) (mJ)
« ) 28.99=41.01° 0.7240.01° 8.170.14° 20.86=0.58" 170.43%7.19°
2 34.31%2.61° 0.77220.01° 8.730.38" 26.34=2.09° 229.4749.72°
3 35.7044.78° 0.75:0.00° 8.59£0.17* 26.8043.65° 229.824-27.16°
4 35.363.09° 0.75=:0.00° 8.540.27* 26.26+2.23 223.9512.60°
2 20.86=0.68° 0.63+0.03° 8.2320.36" 13.19+0.83" 108.69--10.95"
3 24.290.60° 0.7120.02° 8.74=0.21° 17.1720.31° 149.984.02°
4 25.7521.16° 0.722=0.00° 8.80=0.23° 18.55=0.73" 163.1542.11°
2 19.57+0.76° 0.64=0.03° 8.45+0.51* 12.60=+0.48° 106.59£10.02"
3 18.94+2.69° 0.73%0.02° 9.07+0.34% 13.89+1.60° 125.64:10.01"
4 19.09=+3.55° 0.73%0.01° 8.980.27* 14.13+2.43° 126.47+18.03"
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Fz3 BAUBRMNRRERRKEFNEN 2.5 SDS-PAGE
Tab.3 Effect of organic acids on the color of acid-induced SDS-PAGE
surimi gels
(1 1 ,
L* a* b*
(%) « ) (- (-) (MAO) (O
(TM) SDS-PAGE
) 64.84+0.89° —2.8520.20° 4.3520.46°

2.45+0.18" -2.57+0.10 0.7240.15"
2 62.450.18 +0 0.7220 ’ MHC
3 62.614+0.47° —2.5540.07° 0.44+0.17° AC

63.140.71° -2.63240.06® 0.57240.23" '
4 - , * ; * . (Weng et al, 2007)

64.024152" 2584021 1.03%0.36" .
2 * * * (Niwa et al, 1992) (Chawla et al, 1996)
3 63.964-0.56" -2.93+0.11° 1.3040.12°

MHC ,

4 63.784-0.36® -2.9140.33" 0.9640.05°

64.5740.63" -2.9540.13* 0.7120.11°
2 - * * (Abe et al, 2009) ,
3 64.4240.60" -2.8540.32" 0.9240.46"

64.7740.38" -3.0420.10  1.0840.20°
4 > * * ( 2, MHC AC

4 , 80% ’
A ITIRER piiatiiy

(Rawdkuen et al, 2008; Chaijan et al, MHC
2010; , 2012)
(4 (2
pH
(Riebroy et al, 2009), AC
™
(Visessanguan et al, 2004; Riebroy et al, 2008)
) Mn# 2 3 4 2 3 4 2 3 4
F4 BUNBMBRREERRRKSSEMFHKENZN ERE (%)
Tab.4 Effect of organic acids on the moisture content and water
holding capacity of acid-induced surimi gels 1 SDS-PAGE
(%) (%) (%) Fig.1 SDS-PAGE patterns of surimi gels
() 78.824-0.05°  90.46--0.85° M:
2 80.22+0.17"  70.86-1.68° 26
3 79.670.27"  74.3142.47°
4 79.3420.16"  77.2241.07° 3%
2 80.24-0.28"  80.90=0.55"
b b !
3 80.372-0.12 81.224-2.68 ( 5) 5 ,
C b
4 80.08+-0.33 83.59+1.66 60min |
a b
2 80.84-0.19 83.20=0.25 ' 180min |
3 80.83+0.08"  82.19+1.75
4 80.48+0.08"  83.170.86"
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R5 BEREREIMERUH LR

Tab. 5 In vitro digestibility of surimi gels
(%)
+
( 69.4140.07° 87.514-0.69°
3% 64.170.28" 90.452-0.51"
3% 64.57+0.28" 92.1140.18°
3% 64.1740.42° 93.16-0.46°
Tricine-SDS-PAGE
( 2
2a , 30min
MHC , MHC
60min
, Nagai
(2007)
30min
60min ,
150kDa  80kDa ( 2bc
RECE K

kDa
200
85

40

15
10

A

(o EEES

.

M 0 15 30 45 60 90120 150 180 210 240

f9i8)(min)
| SE0E REDES |
| T |
— S — ik -

M 0 15 30 45 60 90120 150 180 210 240
¥ ig)(min)

2

d),

(2006)

= BECE

b UIHHL_JLJ'LJ1L/(_/(_IL_JLJI_)

M 0 15 30 45 60 90120 150 180 210 240
§ig)(min)
| sSEOE
D T

REGE )

M 0 15 30 45 60 90120 150 180 210 240
f18(min)

Tricine-SDS-PAGE

Fig.2 Tricine-SDS-PAGE patterns of surimi gels in vitro digestion

;a b oc d
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TYPE AND CONCENTRATION OF ORGANIC ACIDS AFFECT THE
PROPERTIES OF ACID-INDUCED SURIMI GELS

ZHENG Wen-Xiang®, WENG Wu-Yin!, ZHANG Shu-Ting’, OSAKO Kazufumi?

(1. College of Biological Engineering, Jimei University, Xiamen, 361021; 2. Department of Food Science and Technology,
Tokyo University of Marine Science and Technology, Tokyo, 108-8477, Japan)

Abstract Traditional surimi-based products are usually prepared through a heating process, which often causes
high-energy consumption and production cost. Acid-induced surimi gels as a new preparation technique were prepared
from silver carp surimi by soaking in acetic acid, citric acid or tartaric acid in this study, and effect of concentration of
organic acids on the properties of surimi gels was also investigated. Of the organic acid-induced and heat-induced surimi
gels, the acetic acid-induced surimi gels had the highest TPA (Texture Profile Analysis) parameters. The pH of the surimi
gel induced by 3% acetic acid was 4.3, in whiter color but poorer water-holding ability than thermally-treated one. Never-
theless, the protein subunits were observed similar in SDS-PAGE pattern for both gels. Furthermore, the results of in vitro
digestion of surimi gels showed that 90% of proteins of acid-induced gels could be digested with combined action of pep-
sin and trypsin. Therefore, we concluded that acid-induced surimi product could be prepared from freshwater surimi by
soaking in organic acids.

Key words organic acids; acid-induced surimi gels; silver carp surimi; gel properties



