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Thermally Induced Gelation of Alaska
pollack Meat Paste

2. The states of water in meat paste by gelation
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In order to obtain the fundamental factors influencing on gelation of Alaska pollack meat
paste during processing, the states of water in gel from meat paste were studied using
differential scanning calorimetry(DSC) and thermogravimetry(TG).

In the differential scanning calorimetry, the calorimetric curves of gels were
characterized by single peak through the evaporation of water. Each curve was divided into
two divisions below and above 105T(Q, and Q), and a quotient, Ruosl ={Qa/{Qu+Q)}+
100] was adopted to represent the amount of immobilized water in the total water of gels.
There was a good correlationships between gel strength values and those quotients(Ryes),
the correlation coefficient was 0.93.

Three types of water(A, B, C) differentiated by evaporating velocity were regarded as
free water and it was abundant among the three types of water. The type C water was
regarded as the water in so-called mono-molecular layer region. The ratio of the content
C versus total water content showed good correlationships with the gel strength and its

correlation coefficient was 0.99.
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Table 1. Conditions employed for existing phase
profiles of water in fish meat gel products
using the DSC.

Instrument Perkin-Elmer DSC-4
Cell type Open cell

Heating rate 5C/min

Scanning temperature  33~150C
Sensitivity 15mcal/s

Weight of sample 10mg
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Table 2. Conditions employed for existing phase
profiles of water in fish meat gel products
using the TGA.

Perkin-Elmer TG Analyzer
5C/min

Scanning temperature 35~160C

10mg

Instrument

Heating rate

Weight of sample
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Fig. 1. DSC curves for water and fish gel with various

protein concentrations. The Alaska pollack meat
paste was mixed with 3% NaCl, held at 35C
for 60min, then cooked at 90T for 20min.
The protein concentration: —; 0%(water),
-—; 10%, —+—; 125%, —-—; 15%.
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Fig. 2. Analysis of DSC pattern of kamaboko.
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Fig. 3. Rios value of fish gels with protein concentra-

tions and cooked by two heating processes.
@®. cooked at 90T for 20min; O, held at 35C
for 60min, then cooked at 90T for 20min.

A3l plotdt AHE Fig 300 Vehggich

@A sxrt 37 ©et RsBE E71
fom, 29 7kEE 497t A% M Aeng o
& w2 g YEith F 29 21ad A9t
A%59 ol ke AL ovse, oje #Y
@ BTz 4% dd8e A%z FP99

°] Ris@¥ 84749 B AES}7] Y3

TLS 249 N2 T AT S PE
=8 29AE b9 248 F4ste] Table 300
YE RS @A) s=rt Sl ma mE
FZA7L SUrskg e, 28 k@ A$s FYst
AE AR geld B8 ohet HAZE 2 W
AT ZA ek

Table 3. Rheological properties of fish gels from
Alaska pollack meat paste with various
protein concentrations and cooked by two
heating processes.

Heating Protein Breaking- Breaking Gel

by concentra-  stress Strain  strength
condition “Gon(w) (@) (om)  (g-om)
90, 20min 100 305 0.68 20.7
125 2458 0.85 2089

150 3125 0.99 3004

175 503.0 114 5734

35T, 60min - 100 525 0.73 383
and 125 3332 0.97 3232
90T, 20min 150 387.0 1.08 4180
175 662.7 129 854.9
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Fig. 4. Correlationship between gel strength and Rigs
value.

®. cooked at 90T for 20min; O, held at 35¢C
for 60min, then cooked at 90T for 20min.
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Table 4. Effect of heating conditions and protein
concentrations on the amount of water
existing in the three different states in
kamaboko from Alaska pollack meat paste
classified by TGA.

Heating Protein Amount of water(%)
. concentra-

condition tion(%) A B C
0T, 20min 10.0 64.66 28.61 6.72
125 64.27 2319 1254
150 62.34 22.85 14.81
175 5401 2749 1850
35C, 60min 100 62.56 29.33 761
and 125 56.63 29.23 14.14
90T, 20min 150 53.12 3043 1645
175 4743 26.07 26.50
35C, 60min 175 4887 31.06 20.06
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Fig. 5. Thermogravimetry curve of kamaboko and its
derivative curve.
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Fig. 6. Correlationship between gel
contents of 3rd phase in TGA.
@, cooked at 80T for 20min; O, held at 35C
for 60min, then cooked at 90T for 20min.
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