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Changes in the Gelation Mechanism and the Rheological Behavior of
Surimi on the Different Heating Methods
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Craduated School of Biotechnology, Korea University

Abstract

Mechanism for the changes of theological property of surimi gel by different heating methods, ohmic heating
and water-bath heating, was examined by using creep/recovery lest. In ohmic heating, time for gelling surimi
from 10°C to 90°C and for heating it from 50°C! to 70°C which is ranged for optimal proteolytic activity of
proteases was needed less than that in water-bath heating. But between 10°C and 30°C which are important
ranges for hydrophobic interaction and cross-linking by transglutaminase, time for ohmic heating was needed
more than that for water-bath heating. Elasiticity of Hookean body and viscosity of Newtonian body for ohm-
i heated surimi gel were 3.03 kPa and 3.51 % 10" Pa-s. respectively, which values were greater than those of
watei-bath heated gel, 2.51 kPa and 2.94x 10" Pa-s. Surimi gels which contained 100 mM guanidine hy-
drochloride (G-HC), sodium dodecyl sulfate (SIS) and B-mercaptoethanol (3-ME), respectively, were treated
by different heating methods, ohmic heating and water-bath heating. The rheological differencies between gel

comtaing G-HCL and not G-HCI, which were heated with different methods, had similar tendency. While r

rheo-

logical ditferencics of gels contain SDS and B-ME, respectively, which were heated with different methods,

were less than those not coatain SDS and §-ME.

Presumedly the reations of dusulfide bond and hydrophobic

interaction during gel formation were different in ohmic heating and water-bath heating, respectively.

key wards: rheological change, ohmic heating, water-bath heating
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Table 2. Viscoelastic parameters for guanidine-HCl add-
ed surimi gel made by ohmic heating (7.7 volt/cm, 3 kHz)
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water-bath  heating ohmic heating

water-bath heating ohmic heating

E. (Pa) 2512.56 3030.30
Er (Pa) 4633.92 4716.98
nr (Pa-s) 263200.66 272641.51
Nw (Pa-s) 203937538 3S5T1338.714
Tr (sec) 568 578

Eo (I*a) 2463.05
Fr (Pa) 4278.99
nr (Pa-s) 238767.64 28%108.76
T (P s) 2793046.45 31491713
Tr (sec) 55.8 56.7

2688.17
5081.30

Eo: Instantaneous elasiticity

Er: Retarded elasticity

nr: Retarded viscosity

Nw Newtonian Viscosity

Tr: Retardation time

(The creep curve was analyzed by d-element Kelvin model)

Eo: Instantaneous elasiticity

Er: Retarded elasticity

ne: Retarded viscosity

T Newtonian Viscosity

Fr: Retardation time

(The creep curve was analyzed by 4-element Kelvin model)
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Table 3. Viscoelastic parameters for sodium dodecyl
sulfate added surimi gel made by ohmic heating (7.7
volt/cm, 3 kHz) and water-bath heating

water-bath heating ohmic heating

E. (Pa) 234742 2469.14
Er (Pa) S428.88 SU73.72
nt (Pa-s) 308360.4% 336917.50
N (Pa-s) 3254237.249 396366639
Tr (sec) 56.8 56,4

Fuo: Instantaneous elasiticity

Er: Retarded elasticity

nr: Retarded viscosity

N Newtonian Viscosity

Tr: Retardation time

(The creep curve was analyzed by by 4-element Kelvin model)
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Table 4. Viscoelastic parameters for B-mercaptoethanol
added surimi gel made by ochmic heating (7.7 volt/cm, 3
kHz) and water-bath heating

water-bath heating

ohmic heating

Eo (Pa) 3267.97 3367.00
Er (Pu) 589275 625391
nr (Pu-sy 34472599 ATI231.39
N (Pie-s) A3TTG02KY A537214.44
Tr (sec) 58.5 §9.2

B Instantancous elasiticity

Er: Retarded elasticity

mr: Retarded viscosity

M Newtonian Viscosity

Tr: Retardation time

(The ereep curve was analyzed by 4-element Kelvin modely
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