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Textural Properties of Gelatinized Model Food system
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Abstract
The gelatinized model food system were prepared by combining moisture, starch and protein,
and the textural properties of their gels of different temperatures and times of heating were
investigated by the use of Instron Universal Testing Machine. The hardness, springiness, co-
hesiveness, gumminess and chewiness of model foods had a high correlation with solid content and
the regression equations between the hardness of model foods and moisture content heated for
20min. at 80°C were as follows; H(PS,)=18.6405-3.8201M +0.1959M?, H(P, S,)=244.7933~5.692M +
0.0332M?, H(P,S)=693.0292-16.6884M +0.1005M?, The correlation coefficients were 0.996**, 0.
998** and 0.998**, respectively. Total correlations between textural parameters and temperature
and heating times were different according to model foods. The correlation between textural
parameters was proportional to protein foods, but the hardness and cohesiveness of starch foods
showed the relationship of inverse‘proportion. Under low solid content, the parameters of model
foods appeared to decrease as protein content increased. Under high solid content, the parameters
of protein foods were higher than those of starch foods above some level of protein content. The
regression equation between the hardness and protein content heated for 20min. at 80°C was as
follows; Hardness(2094)=5.6858-13.5670 P +9.7758P? and the correlation coefficient was 0.95**.
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Defatted soybean fiake

extract with 0.02N NaOH
(NaOH : meal = 10:1 and 5:1)
stirring for 1 hr.

Ext?act
l pH 4.6 with 2N HC!

r
Residue

Proteinl precipitate Whey 1solution

wash with H,0 twice
neutralize with 1IN NaOH
freeze dry

Soy protein isolate ( S.P.l. )

Fig. 1. Preporotion of soyprotein isolate.
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Table 1. Formula of mode! foods
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Gel 8] A A EEF Fe] 35mm, 27 45mm =+
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47171 ¢ 34 ¢ A E 2 Universal Test-
ing Machine, Model 1000(Instron Engineering
Corp,) 2= %o =42 50kg compression load
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80%71x sk two-bite compression & 833 o7,
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Water(%)

Food formula* 70 75 80 85 90
Po 5, 0.0:30.0 0.0:25.0 0.0:20.0 0.0:15.0 0.0:10.0
Py 33 7.5:22.5 6.3:18.7 5.1:15.0 3.8:11.2 2.5: 7.5
P, 82 10.0:20.0 8.3:16.7 6.6:13.4 5.0:10.0 3.4: 6.6
P S1 15.0:15.0 12.5:12.5 10.0:10.0 71.5: 7.5 5.0: 5.0
P, Sl 20.0:10.0 16.7: 8.3 13.4: 6.6 10.0: 5.0 6.6: 3.4
P3 S1 22.5: 1.5 18.7: 6.3 15.0: 5.0 11.2: 3.8 7.5: 2.5
P4 So 30.0: 0.0 25.0: 0.0 20.0: 0.0 15.0: 0.0 10.0: 0.0

*:'P and S denote protein isolate and starch, respectively, and number represent the ratio of their composition.
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Fig. 2. Textural profile analysis curve of model food
gellH: hardness, S: springiness, A: area).
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Table 2. Correlation matrix among the source of varia-
tion and textural characteristics

Textural characteristics®

Maodel . b
food Variance
Hard. Spring. Cohe. Gum. Chew.
Temp. -0.05 -0.65** -0.68** -0.09 0.20*
Pos4 Time 0.04 0.31%* 0.16* 0.04 0.10
Conc. 0.93%* (,22%% .0,19% (,89** 0.85%+
Temp., 0.20* 0.11 0.00 0.22%* 0.21%
P]S1 Time 0.18* 0.30** 0.12 0.26%* 0,28**
Conc.  0.83*%* 0.17* -0.34%% (.72%*% 0.67**
Temp. 0G.11  -0.01 0.04 0.10  0.07
P430 Time 0.12 0.07 0,10 0.12 0.12
Conc.  0.87** 0.94%* 0,80** 0.82%* 0.81%*

*: Significant ot the 0.05 level of probability

* %: Significant ot the 0.01 level of probability

a: Hardh=hardness, Spring=springiness, Cohe = cohesive-
ness, Gum=gumminess, Chew = chewiness

b: Temp=temperature, Conc=solid concentration

Toble 3. Correlation matrix among the textural charac-
teristics of mode! foods

Textural characteristics®

Modei
food Hard. Spring. cohe. Gum. Chew,
Hard. 1
Spring. 0.21%* 1
P054 Cohe. -0.16% 0.65** 1
Gum.  0.96** 0.33** 0.02 1
Chew. 0.92%% 0.48** 0,08  0.97** 1
P1S1 Hard. 1
Spring.  0.48%* 1
P18, Cohe. -0.01 0.64%* 1
Gum.  0.97** 0.56** 0.14 1
Chew. 0.93%* (,63%* 0.19* 0.98** 1
Hard. 1
Spring. 0.81%* 1
P 45 Cohe.  0.84** 0.83** 1
Gum,  0.98%* (. 77%* 0.88** 1
Chew. 0.97** 0.77** 0.88** 0.99%* 1

*: Significant ot the 0.05 level of probability

* % Significant at the 0.01 leve! of probability

a: Hard=hardness, Spring=springiness, Cohe= cohesive-
ness, Gum=gumminess and Chew =chewiness
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Fig. 3. Effect of solid content on the hardness of model
foods heated for 20min. at 80°C.
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Fig. 4. Effect of solid content on the springiness of model
foods heated for 20min. at 80°C.
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Fig. 5. Effect of solid content on the cohesiveness of
model foods heated for 20min. at 80°C.
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Table 4. Regression coefficients of hardness on the
moisture content of model foods heated for 20min. at
80'C

Model Correlation
tood a b ¢ coetficient
Po54 186.4050 -3.8201 0.1959  0.996**
P,S, 125.3214 -2.7612 00150  0.995%*
PS5, 213.4834 -4.9925 0.0293  0.987**
P ‘S‘ 2447933 -5.6922 0.0332 0.998%*
st1 422.3274 -10.0623 0.0598 0.998**
P4S, 693.8543 -16.8599 0.1024  0.990%*
P4SO 693.0292 -16.6884 0.1005 0.998**

a, b and ¢ ore constants tor the equation y=a+bx+cx?,
where, x is moisture content(%)
*: Significant ot the 0.01 level of probability
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Fig. 7. Relation between hardness and protein fraction
of model food heated for 20min. at 80°C.

Table 5. Regression coefficients of hardness on the
protein content of model food heated for 20min. at
80°C

Solid Correlation
content (%) a b ¢ coefficient
15 2.9749 -8.4523 6.0010 0.96%*
20 5.6858 -13.5670 9.7758 0.95%*
25 9.0056 -18.9280 16.9446 0.87%*
30 13.3287 -22.2686 28.2911 0.85%*

a, b ond ¢ are constants for the equation y=a-+bx+cx?,
where, x is protein fraction.
*. Significant at the 0.01 level of probability
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