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Abstract: The effects of soy protein isolate (SPI) on dough properties and the‘-mechanism underlying the impact of SPI on wheat protein
were investigated in this study. The results showed that as the amount of SPI added gradually increased, the wet gluten content and the gluten
index displayed downward and upward trends, respectively. The water-absorption rate, development time, stability time, and farinograph quality
number of SPI-dough gradually increased, whereas the degree-of softness gradually decreased. The tensile energy and extensibility of mixed
dough gradually decreased, whereas theresistance to extension and.the extension ratio gradually increased. Compared with the control, the peak
viscosity and setback of mixed dough decreased upon addition of SPI. The total proton signal amplitude, T,(1) proton signal amplitude, and T,(2)
proton signal amplitude gradually increased with SPI addition. The -SH and -S-S- contents gradually increased and decreased, respectively, upon
addition of SPI. After comprehensive consideration;.the optimum amount of added SPI in flour products should be under 7%. As can be seen
from the results of sodium dodecyl. sulfate polyacrylamide gel electrophoresis (SDS-PAGE) under reducing and non-reducing conditions,
crosslinking between SPI and wheat protein did occur; in addition to disulfide bonds, other covalent bonds were also observed between SPI and
wheat protein. These results provide a theoretical basis for adding SPI to improve the nutritional value and processing quality of flour products
and expand the application of soybean protein in the processing of flour-based foods.
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Table 1 Effect of SPI on the properties of dough gluten

42 3%SPI 5%SPI 7%SPI 9%SPI
B e 2% 30.00=6.00° 29.004.00° 27.004.00° 25.004.00° 25.0040.00°
& Fh485% 65.004.70° 65.5040.00° 75.104.00° 75.00-4.00° 80.00.00°

E: AP AHANR F A AT LR TR E(P>0.05).
2.2 SPI T B 5B M o B v

ISP RA Ry I AR BRI LR 2. HHER 2
Al 5= AM, BEE SPIESINERIE N, RAH
TR K SR HTHE N, I 56.70003% & 68.70%, FHi
T 12.00%; ¥R 3%SPI YR AR O i 1a] 5 25
FAHECRS ARG, 2 )5, BEE SPIVINERIIG I, TR
Aok T T BT [RZ8E m, M 1.70 min ZEK %
3.50 min, JEK-MESE 1.80 min, #EK:- T 106.00%; V&
3 THT AT A S I TR IR T4 i, A 1.90 min ZE4 %2 3.60
min, ZEKMEE 1.70 min, KT 89.00%; JREAEH)H
5510 BB A, M 140.00 FU F# 2 119.00 FU,
FEfI T 15.00%:; JRA 7 R AR EUZ T FFF, MK 2700
JH% 49.00, HhnT 81.50%. H1F% 2 AfLAGEH, BE
& SPLNINERIIGIN, JRARHE K TR
) RS B[R] AR Jod FEEO D i EE Ak )N, 24 SPI
PR INEN T%0, B&T-1F5%; BEE SPI IRINERYE
I, VAR T A 550 BEIZH ), 24 SPIIRIVR N
1%, BT

25 n) BHAEHIT Fid” AN NOK 5273 8 £ 11 0] T e
RIS EE . SRR, RIS B R e ]
A5 THT AT ()R /R B, T ] PRI T FS T [T e B 1] ZE
K, W m 4550 . Wi Dhingra and Jood 1%,
H TR I QIR , K 52 -/ ING2 52 5 T PR P T 3 7
B, BRVEEUE, WOKE, BRI AR,
TXATRE A HH T BTN R 5240 29 a1 BOK A ik
IR S AANIR], A ] A K 2 B 1 D RE MR AN [,
S 17 B0t T [Pk o ARV RS AN [ NS FE R
Sy B ER ] DASGE T B A R . RS SPI
T, JREH T R K 38 N2 H T K 5 8 oK
Re JTRRTH A s, AT T 35005 T [ A K e 4
Ine T2 B ELE, HEEEEANESEAR
AL, IO SPlJG, SPI S & H e 45Ky,
A5 TH] 73 PO 8% O TR FS B TRD R K o THI A5 78 20 W /K K AT
[EJREK, PrhrfifE s, R m s,
IR R, BV AR G LT, TR (Al
£, FROER AR, S90EDER N
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Table 2 Effect of SPI on the farinograph properties of dough

BRI 42 3%SPI 5%SPI 7%SPI 9%SPI
B Y% 56.700.10° 59.804).10" 62.2040.10° 65.5040.10° 68.7040.10%
ekt 18] /min 1.7020.10° 1.2040.10° 2.006.30° 2.7040.10° 3.5040.10%
A2 AT 1] /min 1.9040.10° 2.10=0.10° 2.800.10° 3.3040.10° 3.6040.10%
554 (FU) 140.00=6.00° 143.003.00° 128.003.00° 124.0043.00% 119.00+2.00°
L 27.002.00¢ 26.00+2.00° 38.0042.00° 45.00+2.00° 49.00+2.00%

i AP AA AR R E R £ 5 R 2% (p>0.05).
2.3 SPI xf T i 45 M oy %

AN SPI BIR ARy H B b Re Wk 3. Bk
3 A%, HaAMLt, BEE SPIASINEREEI, 24
B4 BIHEAT A 45 min. 90 min I, YR8 I A1 1 e

e BRI AP P 2R PRI, e BEL 0 A L ARDR T Y
Ko GREGHET Z 45min I, FrEEE T H 36.00 cm?
BEARZ 27.00 cm?, MK T 25.00%; ZEAHE M 187.00
mm [£Z 104.00 mm, FEIKT 44.40%; HifdFH I
126.00 H4h0%| 194.00, M45% | 53.40%; FifdLLEAM
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0.70 45 1,50, H4 KT 114.00%. iK% 17 % 90 min
iF, i AER AT B 42.00 cm’ f£ 4 29.00 cm?, A T
40.00%; ZEAHEE A 190.00 mm [4 % 119.00 mm, P4
T 37.40%: HifHEH 77 140.00 0% 224.00, H5E
1 60.00%; FufiitLEMM 070 # % 1.90, KT
171.00%. 4i4aE17 4 135 min I, fufffeEA 7>
BN, W 43.00 cm? #HNE 46.00 cm?, #EhNT
7.00%:; ZEAHEE A 173.00 mm F#2E 116.00 mm, FEKT
32.90%; F7fHiH /7 M\ 154.00 EU #4105 254.00 EU, 1
S 7 64.90%: FriHLLAEM 0.90 % 220, WAT
144.00%.

A e S AT 7R WK K S0 B B A o —Fb
FEAREN IR INEN/NZA) T AR S 1t e T AT A
2 I T L B o i 2 i AU AL 770). Doxastakis et

al. >R RO K -/IN32 5 6 T A b R 1 gk 47
Mg, S5FIR, BE KSR INE IR T
HHAT (45-135 min), JRA TR E R IR, Frfiftt
B KR IR AR s 0, RS A
BRSNS 5] T 28R e 4 P,
TSP X I R A AR E A, BELAG T THI A X 2% ()T
B FEURH AR AR N RE, B R RE, hrfiffe
TR, FRBE AR LA K . BEE IR T,
iR ge AT 2 135 min B, FrEEEKImA /b B
b, WrREE TR IR AT, EER& T,
N SPI [R5 /INZZ i i £ A P2 1288k, AR KIS S
A, P SRERGSR, PIVERS I, T /0,
TR I3EK,  FdRE RN .

% 3 SPI XHE R IERIR T
Table 3 Effect of SPI on the tensile properties of dough

i Ie]) FAp 4t =E 3% SPI 5% SPI 7%/SPI 9% SPI
45 min 36 28 30 27 31
A hEE/em? 90 min 42 29 36 33 41
135 min 43 34 44 44 46
45 min 187 144 116 104 112
AP E fmm 90 min 190 120 127 106 119
135 min 173 123 136 132 116
45 min 126 121 162 160 194
FAd [ A IEU 90 min 140 150 184 192 224
135 min 154 174 208 217 254
45min 0.7 0.9 14 15 15
FAb LAl 90 min 0.7 1.2 15 1.9 1.9
135 min 0.9 14 15 1.7 2.2

7 S, Bl J9RIET SRR BT, WEE R AR
AR RILE 2000.00 cp NEPA. A4k, BmEi K,
LR o-STRERE T R, RIS 52 R
KZFEACATRER SPI 5KE5E, S2m ek 57K+
FAR LGRS A, HBE%E SPISINE R, fKIRFEMC. BRI, FEUEERE TR, b 57
TARUREARTE , B R (ER IR, 22 AR DA 5% o TSI P T — 5 R FEE Rl % T 1) s R 4K o
4 SPI X FRLEF AR
Table 4 Effect of SPI on the pasting properties of dough

2.4 SPI xf T H L AFIE B9 v

AN SPE XTI Rz L3R 4. HK 4
Al BEEE SPUIIESI, #ifbimdi . BAHES =

HeAF =8 3%SPI 5%SPI 7%SPI 9%SPI
RE#Elcp 2595.00422.00°  2561.0049.00°  2538.00211.00°  2525.0046.00°  2382.00+20.00°
RAKHEE cp 1405.0047¢ 1432.0047.00° 1507.0024.00° 1384.0045.00°  1443.0046.00°

FRAhlcp 2675.0049.00° 2687.0028.00° 2722.00#13.00°  2590.00+2.00  2641.00421.00°
RAHEE Iop 1190.0026.00° 1129.00420.00°  1031.00#4.00°  1141.00#4.00°  939.0049.00°

=] A 4B cp 1270.0048.00% 1255.0046.00° 1215.0023.00° 1206.0046.00¢  1198.0047.00°

i RPSARRFEOLTERTRE (p>005).
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Table 5 Effect of SPI on the sulfhydryl and disulfide bonds of

dough
5 SHEE/(um/g)  -S-S-&F/(um/g)
=) 3.0240.02° 5.4640.10°
3% SPI 3.1549.05° 6.126.09°
5% SPI 3.3240.03° 5.8340.045°
7% SPI 3.5740.02° 5.7240,06
9% SPI 3.6440.02° 5.6440.00°

E: AP SRR TR EATEATEE (P>0.05)
2.7 SDS-PAGE 44f SPI 55 /)% & @ty 5elifE
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Fig.3 Electrophoresis gel image of SPI-wheat protein under

- 1440

non-reducing (gel A) and reducing (gel B) conditions
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