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Effects of types and concentration of cations on surimi gelstexture properties
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(1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. National
Research and Development Branch Center for Conventional Freshwater Fish Processing (Wuhan), Wuhan 430070, China)

ABSTRACT: Objective In order to investigate effects of monovalent and divalent cations on surimi gels
texture properties from silver carp. Methods Puncture and TPA properties of surimi gels added with KCl,
CaCl,, MgCl,(0, 10, 20, 30, 40, and 50 mmol/kg), ZnCl,(0, 0.02, 0.04, 0.06, 0.08, and 0.10 mmol/kg)were
studied. Creep test was also conducted to study the cross-linking between metal ions and macromolecule.
Results 10~30 mmol/kg monovalent cation salt (KCI) had little effects on surimi gels. However, divalent
cations salts (MgCl,, CaCl,, ZnCl,) could significantly increase breaking force, deformation, relaxation time
and viscosity coefficient of surimi gels. Taking water-holding capacity, whiteness and texture properties into
consideration, the optimal concentration of MgCl,, CaCl, and ZnCl, was 40~50 mmol/kg, 20~30 mmol/kg and
0.06~0.08 mmol/kg, respectively. Conclusion Divalent cations could increase texture properties of surimi

gels by inducing protein unfolding and cross-linking via salt bridge. And Ca®" could activate endogenous
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transglutaminase and catalyzed the formation of e-(y-Glu)-Lys. Monovalent significantly improved the
water-holding capacity of surimi gels.

KEY WORDS: surimi; texture properties; monovalent cations; divalent cations
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Tablel Effectsof typesand concentration of cationson surimi gels puncture properties, expressible moisture content,
whiteness and pH (n=5)

(mmol/kg) pH (%) (2 (mm)
0.00 6.85+0.02° 3.96+0.49° 77.28+0.62° 436+57° 5.69+0.50°
10.00 6.83+0.01% 3.76+0.19% 77.8140.54° 417+£37° 5.75+0.26"
20.00 6.80+0.01% 3.43+0.24" 77.96+0.32° 424+35° 5.75+0.48°
KCl
30.00 6.81+0.01% 3.4040.30° 77.79+£0.38° 432426° 5.94+0.23°
40.00 6.81£0.01* 3.58+0.26" 77.19£0.44° 433+£27° 5.99+0.21°
50.00 6.78+0.01¢ 3.56+0.17% 78.58+0.24° 51110 6.5420.10°
0.00 6.81+0.01° 3.3740.15¢ 77.20+0.54¢ 487+12° 6.04+0.19*
10.00 6.73+0.03" 3.60+0.26" 78.33+0.45° 470+8° 5.77+0.41°
20.00 6.69+0.01% 3.81+0.34° 78.45+0.34° 537+11° 6.40+0.24°
CaCl,
30.00 6.66+0.02°¢ 3.89+0.22° 81.01+0.47° 562+30° 7.16+0.36"
40.00 6.63+0.00° 4.30+0.25° 81.61+1.28% 535+21° 6.83+0.23°
50.00 6.5420.01° 4.48+0.25 81.90+0.59° 467+27° 6.23+£0.35"
0.00 6.812+0.01° 3.37+£0.15° 77.20+0.54¢ 487+12° 6.04+0.19"
10.00 6.76+0.01° 3.59+0.22% 77.88+0.41° 486+24° 6.04+0.25"
20.00 6.73+0.01¢ 3.74+0.37% 77.45+0.29% 518425 6.42+0.30"
MgClz
30.00 6.69+0.00¢ 3.84+0.52° 78.80+0.70° 513+10" 6.25+0.27°
40.00 6.67£0.01% 3.79+0.38° 78.62+0.43° 534+17% 7.01£0.13*
50.00 6.66+0.01° 3.76+0.16™ 79.52+0.30° 558+30° 7.0740.42°
0.00 6.92+0.00" 3.49+0.16" 77.39+0.39" 445429° 6.42+0.23¢
0.02 6.94+0.01° 3.85+0.23" 77.71£0.38% 440+20° 6.85+0.18™
0.04 6.91+0.00% 3.88+0.40° 77.18+0.28% 484+30° 6.69+0.38"
ZIlClz
0.06 6.91£0.01° 4.00+0.44 77.88+0.18" 487427 7.04+0.28%
0.08 6.92+0.01% 3.93+0.28° 77.94+0.44° 501426 7.2040.29°
0.10 6.89+0.00¢ 3.97+0.44° 76.84+0.26¢ 429422° 6.25+0.22¢

(P<0.05)
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Table2 Effectsof typesand concentration of cationson surimi gel TPA properties (n=5)
(mmol/kg) (kg) (kg)
0.00 5.52+0.30° 0.8840.02° 0.6240.02° 2.80+0.15¢
10.00 5.23+0.31° 0.8740.01° 0.63%0.04° 2.8620.20°
20.00 5.20+0.26° 0.87+0.01° 0.6240.02° 2.7940.22¢
KCl
30.00 5.39£0.12° 0.8740.01° 0.630.01° 2.9840.08°
40.00 5.80+0.14° 0.89+0.00™ 0.64+0.01° 3.28+0.11°
50.00 6.09+0.18" 0.88+0.00° 0.66+0.01° 3.55+0.08"
0.00 6.05+0.03" 0.8740.01° 0.65+0.00° 3.43+0.04°
10.00 6.02+0.06" 0.8740.00° 0.65+0.01° 3.39+0.03"
20.00 6.00+0.19° 0.89+0.00° 0.65+0.00° 3.44+0.13°
CaCl,
30.00 6.08+0.06° 0.87+0.01° 0.66%0.00° 3.52+0.05%
40.00 6.36+0.11° 0.8740.00° 0.66+0.01° 3.6440.06°
50.00 5.58+0.28° 0.87+0.01° 0.63%0.01° 3.0940.16°
0.00 6.05+0.03% 0.87+0.01% 0.65+0.00° 3.43+0.04°
10.00 5.75+0.17° 0.87+0.01% 0.63+0.00° 3.17+0.14°
20.00 6.24+0.24° 0.86+0.01° 0.65+0.00° 3.49+0.14°
MgCIz
30.00 6.16+0.07% 0.88+0.01° 0.65+0.00° 3.50+0.04°
40.00 6.17+0.18% 0.88+0.01° 0.65+0.01% 3.54+0.14°
50.00 5.96+0.08" 0.88+0.01° 0.66+0.00° 3.4740.06°
0.00 5.49+0.17% 0.89+0.02% 0.67+0.00™ 3.28+0.12°
0.02 4.82+0.01° 0.89+0.01% 0.65+0.00¢ 2.80+0.02°
0.04 5.30+0.09" 0.91£0.02° 0.66+0.00* 3.16+0.13*
Zl’lclz
0.06 5.63+0.41% 0.90+0.01% 0.66+0.00* 3.37£0.27°
0.08 5.71%0.21° 0.90+0.02% 0.67£0.01° 3.4440.19°
0.10 5.67+0.26" 0.89+0.01° 0.66+0.01¢ 3.37+0.22°

(P<0.05)
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* 3 [HBETFHEMRMEXN & ERKIRTSHEN(n=4)
Table3 Effectsof typesand concentration of cationson surimi gel creep parameters (n=4)
(mmol/kg) E, (MPa) E, (MPa) n(MPa-s) T(s)

0.00 150.100+2.970 532.100+13.770 46.297+1.056 5.287+0.095

10.00 152.167+0.802 536.867+6.306 47.872+0.796 5.318+0.013

20.00 152.900+1.838 536.30049.658 47.212+1.198 5.298+0.021

kd 30.00 152.267+3.843 554.5334+5.687 48.879+0.968 5.242+0.027
40.00 161.800+3.822 556.900+3.989 49.338+0.442 5.248+0.000

50.00 164.775+4.450 543.750+8.319 48.428+1.349 5.237+0.070

0.00 174.450+5.960 617.550+15.042 51.276+0.635 5.393+0.033

10.00 181.500+4.952 625.767+6.469 52.994+1.128 5.372+0.006

20.00 187.100+0.141 617.700+5.475 52.532+0.992 5.299+0.045

cack 30.00 164.467+2.152 596.033+6.750 51.223+0.856 5.262+0.011
40.00 166.800+4.735 556.300+5.617 48.593+1.054 5.414+0.063

50.00 156.233+1.113 560.700+7.022 48.507+1.234 5.402+0.033

0.00 174.450+5.960 617.550+15.042 52.891+£2.270 5.393+0.033

10.00 163.200+3.184 583.000+8.688 50.186+1.26 5.394+0.056

20.00 162.875+2.469 614.625+9.841 52.137+1.383 5.384+0.049

MeCh 30.00 186.850+1.626 621.050+6.799 53.232+1.129 5.357+0.077
40.00 187.150+0.071 654.400+8.556 55.431£1.580 5.253+0.007

50.00 185.700+3.398 650.750+11.608 55.608+1.948 5.260+0.063

0.00 134.650+4.104 500.450+3.163 43.919+0.781 5.345+0.035

0.02 153.075+2.056 504.775+4.959 45.383+0.272 5.344+0.065

0.04 156.800+3.686 534.575+10.438 48.002+0.891 5.266+0.020

Znch 0.06 159.875+3.106 557.750+8.388 50.040+0.970 5.276+0.024
0.08 155.325+1.888 542.525+14.760 48.646+0.866 5.278+0.017

0.10 150.200+2.024 541.475+14.304 48.186+0.378 5.312+0.025
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