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The Texturization Properties of Textured Extrudate made by a Mixture
of Rice Flour and Isolated Soybean Protein
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Korea Food Research Institute, Banwol, Kyonggi-do
Abstract -

The texturization properties of extrudate from isolated soybean protein and rice flour by extru-
sion cooking were investigated. The addition of up to 30% rice flur to isolated soy proetin could
give more tenderness to the texturized extrudate. As the rice flour content increased, die tem-
perature, nitrogen solubility index, and integrity index were decreased slightly with lower che-
winess and gumminess. The water content of final extrudate was increased as the addition of rice
flour increased, while density was maintained without variation, and rehydration ratio was
decreased. The distribution of pressure profile during extrusion were in the range of 15-100
kg/cm3. As the addition of rice flour increased, scanning electron micrographs demonstrated the
gelatinized surface structure of rice starch and the increased air cell size of the testurized ex-

trudate.
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Table 1. Chemical compostion ot raw materials (%)
Row — \isture Protei Carbo- NSl
materials isture Protein Fat hydrate Ash
ISP 7.6 88.0 0.7 - 3.7 60.8
Rice flour 11.5 75 06 798 0.6 —

ISP: Isclated soybean protein, NSI: Nitrogen selubility index
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Integrity index (%) = x 100
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223t FEAYEY nlATZE 50009t 2,000 wiE
2 FAAAeA (Scanning Electron Microscope,
ISI-SS 130, Akashi Co., Japan) 2.2 #4381},
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Fig. 1. Changes in die temperature of texturized ex-
trudate by addition of rice flour.
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Fig. 2. Changes in NSI of texturized extrudate by addi-
tion of rice fiour.
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Fig. 3. Changes in integrity index of fexturized ex-
trudate by addition of rice flour.
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Table 2. Changes in texture profile of texturized extrudate by addition of rice flour
Addition of Hardness Springiness Cohesiveness Chewiness Gumminess
rice flour (%) {kg-f) {cm) {dimensionless) (kg-f-cm) tkg-f)
0 6.28+1.16% 1.00+0.129 0.27 £0.03% 1.59x0.26% 0.25+0.032
10 8.52+1,21 0.75+0.20 0.23+0.09 1.45+0.71 0.18+0.10
20 9.60+1.80 0.74+0.07 0.23:0.1 1.54+0.71 0.17+0.08
30 9.11:0.80 0.47+0.05 0.25+0.11 1.10+0.39 0.13x0.06

o) Standard deviation

Table 3. Texturization properties of texturized extrudate
by addition of rice flour

Adf:ﬁh:n of Die temp. NS lnfegnty
rice flour index
°C %

(%) (°C) (%) (%)
0 130 3.26 15.3
10 130 3.25 151
20 125 2.80 13.7
30 120 1.47 3.8
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Table 4. Chemical composition of texturized extrudate by addition of rice flour
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Fig. 4. Changes in density of texturized extrudate by ad-
dition of rice flour.

Addition of Moisture Protein Fat Carbohydrate Ash Energy
rice flour (%) (%) (%) (%) (%) {kcal/ 100g)
0 13.2 82.8 0.7 — 3.3 346
10 15.5 72.3 0.7 8.2 3.3 337
20 16.4 64.7 0.7 15.3 2.9 335
30 17.0 59.7 0.8 20.2 2.3 335
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Fig. 5. Changes in rehydration ratio of texturized ex-
trudate by addition of rice fiour.
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Table 6. Qualitative characteristics of texturized ex-
trudate by addition of rice flour

Addition ) Rehydration  Degree of
_ Density . L
rice flour (a/cmd) ratio gelatinization
c

(%) 9 (%) (%)

0 0.26 481 —

10 0.26 410 —

20 0.26 332 -

30 0.25 259 75.0
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Table 5. Changes in color before and after rehydration of texturized extrudate by addition of rice flour

Addition of Lightness (L value) Redness (o value) Yellowness {b value) AE
rice flour (%) before after before ofter before after before after
0 57.8 36.7 5.53 5.58 18.8 17.6 36.4 55.2
10 49.8 38.6 5.41 4.48 17.4 18.1 42.9 53.6
20 49.1 47.3 7.13 3.63 16.9 17.0 43.7 449
30 48.1 52.5 4.50 3.05 15.6 15.4 43.8 39.4

o AF =](89.2—L)?+ (0.921-a)2 + (0.78-b)2, (AE: total color difference)
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{10% addition of rice flour)

(30% addition of rice flour)

(40% addition of rice fiour)

Fig. 6. Scanning electron micrographs of cross section of texturized extrudate by addition of rice flour. (x50)
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Fig. 7. Scanning electron micrographs of transverse section of texturized extrudate by addition of rice flour. (x 2,000 )
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