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Abstract

Soy protein meat analog was fabricated using a twin screw extruder. The full fat soy flour (FSF) of 10,
20, 30, 40 and 50% were blended with defatted soy flour, soy protein isolate and wheat flour.
From protein solubility study, hydrophobic interaction and hydrogen bond were the major linkages
stabilizing meat analog structure. Meat analog containing 10 and 20% FSF showed tearing and fibrous
characteristics, expansion ratio and water holding capacity similar to that without FSF but lower
cutting forces and bulk densities. The long and fine fibrous structure with small and large pores was
observed in the sample containing low FSF. Increasing FSF to 50% resulted in a greater cutting force
and bulk density. In addition, the fibrous structure of 50% FSF meat analog disappeared and its
texture was coalescence, resulting in less tearing and fibrous characteristic. Expansion ratio and water
holding capacity of high FSF (40 - 50%) meat analogs were lower than those at low FSF (20 - 30%).
A decrease in structure integrity of meat analog was obtained as increased FSF from 0 to 40%.
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Table 1. Soluble protein content (g/g protein) of raw materials containing various

amounts of FSF

FSF content Buffer
(%) P P+S P+U P+M P+S+U
0 0.520° 0.837" 0.734° 0.882° 0.900°
10 0.522° 0.996" 0.737° 0.946° 0.963"
20 0.509° 0.981° 0.740° 0.939° 0.975°
30 0.309° 0.803° 0.489" 0.728° 0.792°
40 0.340° 0.869" 0.915° 0.951° 0.757°
50 0.325° 0.728" 0.855° 0.722" 0.664"

P = phosphate buffer;
P + S = phosphate buffer + sodium dodecyl sulfate;

P + U = phosphate buffer + phosphate buffer + sodium dodecyl sulfate,

P+M = phosphate buffer + 2-mercaptoethanol;

P+S+U = phosphate buffer + sodium dodecyl sulfate + urea
Number with different letters within the same row are significantly different (p<0.05)
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Table 2. Soluble protein content (g/g protein) of meat analog containing various amounts

of FSF
FSF content Buffer

(%) P P+S P+U P+M P+S+U
0 0.090" 0.282™ 0.347" 0.165" 0.383"
10 0.091" 0.266" 0.367" 0.174" 0.311"
20 0.087" 0.245™ 0.288" 0.150% 0.324"
30 0.091" 0.239" 0.393" 0.196" 0.364™
40 0.067" 0.197* 0.359" 0.142% 0.299"
50 0.062" 0.212% 0.396" 0.145" 0.312™

P = phosphate buffer,
P+S = phosphate buffer + sodium dodecyl sulfate;

P+U = phosphate buffer + phosphate buffer + sodium dodecyl sulfate;

P+M = phosphate buffer + 2-mercaptoethanol;

P+S+U = phosphate buffer + sodium dodecyl sulfate + urea
Number with different letters within the same row are significantly different (p<0.05)
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Table 3. Extrusion parameters, physical and functional properties of meat analog

containing 0-50% FSF

Extrusion parameters FSF (%)

and properties 0 10 20 30 40 50
Torque (%) 46.88a"  3350b  29.13c¢ 21.25d 18.38 e 16.00 e
Die pressure (psi) 428.75a 343.75b 227.50c 177.50d 156.2de 136.25¢
Stress (g/cm?) 2,233 ab 1,978 ab  1,648b 1,672b 1,896ab 2,457 a
Textural appearance score
Tearing 7.89 a 6.15 ab 6.59ab 2.28 be 1.96 be 1.46 ¢
Fibrousness 7.17 a 7.07 a 6.00 abc  4.30 be 4.03 be 2.59¢
Expansion ratio 2.38 aV 2.53a 248 a 1.90 b 1.72 be 1.54 ¢
Piece density (g/cm?) 0.395bc  0.266cd 0.186d 0.283cd 0.498ab 0.602a
Water holding capacity 281 ab 307 a 316a 280 ab 261 b 264 b
Integrity index 0.82a 0.64 ab 0.61b 0.48 be 0.33 ¢ 0.66 ab

“ Values in row with the different letter are significantly different (p<0.05)

Table 4. Extrusion parameters, physical and functional properties of meat analog

containing various amount of FSF

Extrusion parameters FSF (%)

and properties 0 10 20 30 40 50
Torque (%) 46.88 a» 33.50b 29.13¢  21.25d 1838e 16.00¢
Torque (%) 46.88 a» 33.50b 29.13¢  21.25d 1838e 16.00¢
Die pressure (psi) 428.75a 343.775b 227.50c 177.50d 156.2de 136.25¢
Cutting force (g/cm?) 2,233 ab 1,978 ab 1,648b 1,672b 1,896ab 2457 a
Textural appearance score
Tearing 7.89 a 6.15 ab 6.59ab 2.28bc 196 bc 1.46 ¢
Fibrousness 7.17 a 7.07 a 6.00 abc  430bc  4.03 bc 2.59¢
Expansion ratio 238aM  253a 248 a 1.90b 1.72 be 1.54 ¢
Bulk density (g/cm?) 0.395bc 0.266cd 0.186d 0.283cd 0.498ab 0.602a
Water holding capacity (%) 281 ab 307 a 316 a 280 b 261 b 264 b
Structural integrity index 0.82a 0.64 ab 0.61b 0.48 be 0.33 ¢ 0.66 ab

" Number with different letters within the same row are significantly different (p<0.05)
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Figure 1. a) Cross-sectional micrograph of meat analog containing 0% FSF (12x)
b) Cross-sectional micrograph of meat analog containing 10% FSF (12x)
¢) Cross-sectional micrograph of meat analog containing 20% FSF (12x)
d) Cross-sectional micrograph of meat analog containing 30% FSF (12x)
e) Cross-sectional micrograph of meat analog containing 40% FSF (12x)
f) Cross-sectional micrograph of meat analog containing 50% FSF (12x)

Figure 2. a) Longitudinal micrograph of meat analog containing 0% FSF (30x)
b) Longitudinal micrograph of meat analog containing 10% FSF (30x)
¢) Longitudinal micrograph of meat analog containing 20% FSF (30x)
d) Longitudinal micrograph of meat analog containing 30% FSF 30x)
e) Longitudinal micrograph of meat analog containing 40% FSF (30x)
f) Longitudinal micrograph of meat analog containing 50% FSF (30x)
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