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Abstract: To clarify the effects of extrusion parameters on the quality and beany flavor of high-moisture extruded textured
soy protein (extruded protein), soy protein isolate, soy protein concentrate, and low-temperature defatted soybean meal
(SBM) were used as raw materials. The effects of SBM addition, extrusion temperature, cooling temperature, screw speed,
feeding speed, and moisture content on anisotropy, texture properties, degree of texturization (DT) and key beany flavor
compounds for extruded protein were systematically investigated. In addition, correlation analyses were conducted between
these parameters and the DT and the concentration of key beany-flavor compounds in the extruded protein. The results
indicated that the extrusion input parameters significantly influenced its quality characteristics and beany flavor of extruded
protein. Optimal extrusion conditions were 40% SBM, extrusion temperature of 150 °C, cooling temperature of 60 °C,
screw speed of 360 r/min, feeding speed of 10 kg/h, and moisture content of 60%, respectively. The extrude protein
produced under each optimal parameter exhibited enhanced surface smoothness, a brighter color, and improved textural
properties and DT, while maintaining relatively low concentrations of key beany flavor compounds. Correlation analysis
indicated that cooling temperature had the strongest impact on DT (P<0.05), and a negative correlation was observed
between DT and key beany flavor compounds. Molecular docking confirmed potential non-covalent interactions between
extrude protein and key beany flavor compounds. These findings indicated that targeted modulation of extrusion parameters
can enhance fiber formation while controlling beany flavor, providing guidance for the industrial production of low-cost,
high-quality PBMA.
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Fig.1 Effect of extrusion input parameters on the sensory score of extruded protein
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5 CAS% AR SRR PRI SZPRRI ey
P2
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3 124-13-0 R FHAGIR, JRiliok 1285 1278 MS, RI, O
4 18829-55-5 (E)-2-BMts MR, B HR 1314 1315 MS, RI, O
5 124-19-6 TRE U R, EBR 1390 1384 MS, RI, O
6 2548-87-0 (E)-2- I BB, N IToR 1434 1420 MS, RI, O
7 112-31-2 P 17 Bk, A ARG IR 1515 1487 MS, RI
8 100-52-7 < AR, FERkR 1555 1508 MS, RI
9 18829-56-6 (E)-2-T-Ji JiWEN 1S 1542 1524 MS, RI, O
10 13019-16-4 2- TR KRR, 43Rk 1659 1659 MS, RI
11 112-54-9 JIRERE fE s, 1709 1702 MS, RI
1 616-25-1 1- 1300 -3-BE BRARM, 35 ik 1165 1144 MS, RI,
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4 626-93-7 2-C B IR, 1226 1209 MS, RI
5 71-41-0 I AR, KRBk 1256 1238 MS, RI
6 111-27-3 (AL PR 1359 1343 MS, RI
7 3391-86-4 13 4-3- BERER 1458 1438 MS, RI, O
8 111-70-6 PR R, LRIk 1461 1444 MS, RI
9 111-87-5 F LRIl AN 1561 1546 MS, RI
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7 30086-02-3 (E,E)-3,5-3 _Jfi-2-Hf KRR, F R 1562 1558 MS, RI
8 112-12-9 2-—H I AR, SRk 1596 1588 MS, RI,
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5 CAS% LA Y2ARR SRAIR FHIERI SZPRRI %58 =t
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3 4861-58-9 2- I HEWERY AR, X517 M 1452 1449 MS, RI

A
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2 91-20-3 % Bk, A 1763 1729 MS, RI, O
3 118-71-8 Z W FHAFIR, FEAFIR 1968 1997 MS, RI, O
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2-Z% i 10.52 3.00¢ 0.69
R 2232 6.90 0.64
1-2F4f5-3-1% 73.52 25.00 0.58
2--fif 13.63 5.00¢ 0.54
(B)-2-BHiis 18.03 13.00° 0.27
% 3.15 6.00 0.10
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Fig.5 Effects of screw speed on the quality attributes and key beany flavor compounds concentrations of extruded protein
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Fig.6 Effects of feeding speed on the quality attributes and key beany flavor compounds concentrations of extruded protein
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Table 4 Amino acid residues involved in non-covalent interactions between key bean odor compounds and 7/118S protein
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TR
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Phe64(A)
Prol43(A)
Ser144(A)
Phel45(A)
Met263(A)
Ser265(A)
Ser267(A)
Thr268(A)
Val272(A)
Pro355(A)
Thr360(A)
Gly351(B)
GIn354(B)
Pro355(B)
Arg356(B)
GIn77(C)
Cys78(C)
Leu79(C)
Ser80(C)
Cys81(C)
Pro82(C)
Gly88(C)
Cys89(C)
His90(C)
Thr93(C)
Glul10(C)
Leul08(C)
Pro221(D)
Thr223(D)
Thr225(D)
Glu229(D)
Asn231(D)
Arg233(D)
Thr258(D)
Met263(D)
Asp321(D)
Met353(D)
GIn354(D)
Pro355(D)
Arg356(D
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Glu358(D)
Prol160(B)
Argl61(B)
Vall62(B)
Tyr164(B)
Prol169(B)
Asp170(B)
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His173(B

+

o+ o+ o+ o+

*
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