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Table 1 Effects of soy protein on the solubility
and coefficient of expansion of starch with different

crystal forms

5 7 PR 1% WK & /g gt
RS 4.58 £ 0.65" 11.06 + 0.49°
RS+SP 12.17 + 0.84° 10.85 + 0.25°
POS 12.05 + 0.49° 31.72 £ 0.17°
POS+SP 14.94 £ 0.05 19.97 £0.07"
PS 11.41 +0.36° 9.77 + 0.03°
PS+SP 16.46 + 0.79 10.30 + 0.09¢
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Fig.1 Amylose overflow rate of soybean protein

on different crystalline starch
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Fig.2 Effects of soybean protein on the morphology of starch granules with different crystal forms
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Table 2 Ratio of 1047/1 022 cm™ and 1 022/995 ¢cm™

transmissivity of soybean protein on different

crystalline starch

H oh 1 047/1 022 ¢m™ 1 022/995 ¢m™
RS 1.087 = 0.023¢ 0.851 + 0.034¢
RS+SP 1.510 £ 0.002* 0.475 £ 0.001"
POS 1.151 £0.001¢ 0.800 + 0.001¢
POS+SP 1.033 + 0.001" 0.969 + 0.001°
PS 1.192 + 0.001" 0.894 + 0.003°
PS+SP 1.109 = 0.001¢ 0.939 + 0.001*
— PS+SP
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Fig.3 Effects of soybean protein on short-term

ordered structure of different crystalline starch
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Table 3 Effects of soybean protein on thermodynamic properties of different crystalline starch

H & T,/°C TJ/C AH/J-g"
RS 60.31 = 0.16 68.35 +0.13¢ 74.11 +0.18° 3.85+0.34°
RS+SP 62.12 +0.14¢ 69.21 + 0.08° 73.99 + 0.06° 3.76 + 0.05°
POS 51.30 £ 0.10° 58.53 £ 0.21' 69.23 + 0.14° 6.69 + 0.24"
POS+SP 53.73 +0.14° 61.01 + 0.04° 73.06 + 0.02 9.37 +0.43°
PS 62.43 +0.10" 70.15 + 0.08" 76.16 +0.12" 6.07 + 0.08°
PS+SP 62.72 +0.11° 71.67 + 0.14° 77.40 +0.15° 5.45+0.21
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Table 4 FEffects of soybean protein on gelatinization properties of different crystalline starch

# 5 PT/C PV/cP TV/cP BD/cP FV/cP SB/cP
RS 78.30 = 0.10° 2625 +22° 2097 £ 26" 528 + 24° 3671 £25° 1574 £ 13¢
RS+SP 82.40 = 0.10° 1636+ 12° 1234+ 12 401 + 14 2424 + 28 1190 + 25¢
POS 63.42 £ 0.20° 11127 = 10° 50057 6123 + 8§ 5027 £ 14° 22+7
POS+SP 68.05 + 0.50° 2592 + 15° 2544 +12¢ 48 +23¢ 4735+ 15" 2190 = 19*
PS 79.18 = 0.80° 3363 16" 2720 £ 19" 643 11" 4544 + 19° 1824 19"
PS+Sp 80.58 + 0.90" 1958 + 16° 1916 + 18° 42 + 6° 2488 +22¢ 572 +5¢




260 hoE

i oF i

2024 “F-55 5 H)

SRR LRI AR T VR A A I [l AR H AT,
TN R TR W E AL T B TR AR AR
FELAS T 3E MM AL R bk 2 TR, Hk R
BAE BD TR PT by (R6EE T R DL RO AR 19 2
7R ST T
27 KREZEAXMARERIEEHELEENZE
JRVE R R G H-TEME G W&l B S
PR AL TE R | 18 T AR TE A BT TE R 1 B A Ay
i S5HA IR ki & an & 4.5 iR, S KGHE
FEA TG, RAKTER 9P L TE B & &t 38.37%
TR R 37.56% , 58 B VE R (0PI AL TE B B i e
17.82% F K % 7.48%, Wi &2 U€ ¥y i) PRI AL TE 8 7
HH 10.71% F %% 9.23%, 3 A b BB SE R 78 5

r
100 - —=
80 |
&
g
i
4§ b
=g e
BE 40} a b
g
w2 a
€
20 c al
e
i < =
0 1 1 1 1 L 1
RS RS+SP POS  POS+SP  PS PS+SP
FE il
Sample

B4 XREZEAXATEREENELSEHZE
Fig.4 Effects of soybean protein on digestibility
of different crystalline starch
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of different crystalline starch
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Effects of Soybean Protein on Physicochemical Properties of Different Crystalline Starch

Wei Yujun, Xiao Huaxi”, Lin Qinlu, Li Le, Yang Wenjie
(Central South University of Foresiry and Technology, Changsha 410000)

Abstract Using three different crystal forms of starch, namely rice starch (type A), potato starch (type B), and pea
starch (type C), as raw materials, this study investigates the effect of soybean protein on the physicochemical properties
of different crystal forms of starch. Scanning electron microscopy, Fourier transform infrared spectroscopy, rapid viscosity
analyzer, differential calorimetry scanner, and simulated in vitro digestion were used to analyze the structure, function,
and digestion characteristics of starch before and after treatment. The results showed that after the action of soybean pro-
tein on starch with different crystal forms, the absorption peak of O-H stretching vibration shifted towards a higher di-

rection, and the values of T, and T, increased, as well as the gelatinization temperature. After interacting with soy pro-
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tein, the RDS content of rice starch decreased to 37.56%, potato starch decreased to 7.48% , and pea starch decreased
to 9.23%. The overall performance is enhanced particle aggregation, improved thermal stability, enhanced structural sta-
bility, and decreased digestibility. The structural differences between different crystal types of starch are as follows: Type
A starch exhibits higher ordered crystalline regions and is less prone to aging; B-type starch exhibits the characteristics
of easier gelatinization and greater reduction in digestibility; C—type starch exhibits a filamentous structure formed after
compounding. The above results indicate that the protein has played a role in improving the properties of starch with dif-
ferent crystal forms, and there are differences in the performance between different crystal forms of starch.

Keywords soybean protein; starch; crystal type; physicochemical properties



