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1.3.1 Bk RGEANEE 2% Fang FH
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WF . WF-SPI WF-TSP il WF-SPH & 7% JiiL 18 #5
SPI 5 1 8 B9 1R A8y (TSP 55 iRy 5 1R A 8 F1 SPH
SR TR AR .

1.3.4 B MHIE 8k HIES % RS0 Iy
. FREC100 g WA K, 1 g BERE K S TR A 8
By I WK F 1 78% , FH 37 CHIK I A6 T B B 3
min, B IR A BERE RO K I ACRTE HILJS |, A0 T
3min, KA 10 ¥, EIE G A 30 CHE 546 &
40 min, 105 ‘CZ& il 25 min,

1.3.5 1@k mRe e S5 BRSO
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JFRFE N S 2 B8 GB/T 14614-20191, [ A1 471 45
PRI 52 2 B8 GB/T 14615-2019"
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1.3.10  REEFFERIE  SRH F3 & B 28 {3
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k5 WF-TSP 123k 1 WF 8L A, 50k R
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Fig.1 Effect of soy protein ratio on the texture characteristics of the steamed bread
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Fig.2 Effect of soy protein ratio on the sensory
quality of the steamed bread
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Fig.3 Effect of soy protein ratio on the moisture content

of the steamed bread
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Wi Fsf 2 B8 i TSP {6 T A ) T 7307 45 R 3 5,
SPH iff 1 A1 18 A5 99 26 25 ¥ e 55 4k, i s SPI s
11 A5 W T AT EGAR AR K AR SO 2 ) 5 s
IR G S8k 0 T bR, R IR Sk K 4y
A1 pH B B R 8 S A A 1S 0 S e B i
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Fig.5 Effect of soy protein ratio on the specific

capacitance of the steamed bread
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T AR N K f 2 TR A R A BT K R 1 78% ) ., ik T Ay
AWK FR AN HE R T 2 B0 2 45 R A s A
K#EZF, WF-1.5%SPI ifi H Fl WF-4.5%TSP [
5 WF a1 FAH E R s 1] ARSI () 38 K, 5554k
JE AR, Ui WF-1.5%SPI i [41 1 WF-4.5%TSP
T AT A A€ P BT, B4 . WF-1.5%SPH i [4]
(4 T e Bsf R AR A2 5[] L W T AT S 3 /0 | T
A A A AT 3 . Schmiele ZEPARTF 5T 1A .
SPH 3l iz g A% S8 A g 7K M AH B AR DA B LA 4
A AR FH 52 W0 T 5 0 265 K A 2k A 60 T A I 4% &%
Fa 554k, T A A S s ) 0 /)

x1 AEEEWNEMBRFENRN
Table 1 Effects of soy proteins on the farinographical properties of flour

A B % i F 75 & B 1] /min @ H 42 E 8 ] /min BACEIFU i

WF 61.15+0.07" 3.65+0.51° 7.99 = 0.64° 52.50 £0.71" 126.50 + 3.54°
WF-1.5%SPI 61.40 +0.14" 3.74 £ 0.39° 10.40 = 0.04° 40.00 + 4.07¢ 124.5 = 0.00
WF-4.5%TSP 62.35 + 0.24° 3.95+0.58" 9.03 +0.23 51.00 = 1.41° 107.00 = 7.07"
WF-1.55SPH 57.30 £ 0.01° 1.35+£0.07" 2.05 £ 0.02¢ 261.00 + 12.00° 41.33 +2.40°

T RPN R 50408 22 5 .25 (P<0.05)
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Fig.6 Effects of soy proteins on tensile properties of dough
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% 2 Al %0, WF-1.5%SPI \WF-4.5%TSP [
VAT (%) 1 T 9 A 256 K T f7 48 0T, T WF-1.5%
SPH T A JC Al vk, 45 10 ST I DR B R
PR E (3R 1) MIZE A0, K WF-1.5%SPI [ 4]
1 WF-4.5%TSP [ A1 A5 tb W T 418 653 5 B[]
FEK, X d B SPLLTSP 5 1 A 8 1 2Z B 77 A AH B
YER, #84 SPI TSP Al fgid ik S-S 143+ [E4E H

7155 R UM VR R, OB ORI A R 4 5
ESk 7/ i AN I E Y A TN E ik Gal =
Fr SPI kT i B T A AR (9 52 0 5 Zhang 559
TEREE 7 N I I =Py NS 4 & By | B N
T3, Zhang SFPIRBIESE R SPL IR N Ry 6%, A
T 58 3 W /D s i SP A B T 180 737 099 2% 445 44 £ 1
SEU T A RO

F2 XEZEGXEEDESFENFIE
Table 2 Effects of soy proteins on gluten properties of dough

& A A T =8 A% & i 5 4 T @ 545 3%

WF 28.75 £ 0.17° 73.37 + 1.47° 9.65 +0.34"
WF-1.5%SPI 29.67 +0.25" 77.22 +2.88" 9.73 +0.15
WF-4.5%TSP 31.4 £ 1.09 80.16 + 1.39° 11.87 £0.38"

WF-1.5%SPH -

TE < RIS AS TR A b RE 7R 22 57 W 35 (P<0.05) , =" 3R AR H THT 7
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i 2 3 7] A1 ,WF-1.5%SPI ifi Hl \WF-4.5%
TSP 1 A F1 WF-1.5%SPH i A % B 5 44 B3 1 <K
RFL(Ve) KT WF 1H AT, O/ 8 SR B HE 7 R
4 WF -1.5% SPH .WF —1.5% SPI \WF -4.5% TSP,
WF,iZ &1 T 18 3kt 45 43 i o 2.39,2.36,2.30,
2.16, Ui B I A1 & 1% 5 O B AR B R 18 Sk AR
UL B RS AN [) Ao 248 198 R 28 1 X T A K T
PE 9 5% ) 22 57 88 K, WF-1.5%SPI T A Al WF-
TSP4.5% 1ii W1 1Y ¢ P (Re) KT WF TH K], WF-

1.5%SPH T A<M/ T WE AL, 45 G i
TET AT £ TR 3 R 1 U S (3 2) I 45 SR 43, T AT 1Y
RS m A b AR IEA K C R, SPH
T B P A — 5 Y TR AR F R B E AT . WF-
1.5%SPH [ A1 K& I 7= A SR SR B R B %
SERETHRSECEESE MR T EZ2MNR
PR SRR AR BT R B K, R WF-1.5%
SPH 18 3k i L 25 K F WF-1.5%SPI 18 3k  WF-
4.59%TSP 123k F1 WF 12 3k il 3 25 |

x3 XREEXMHEALBFENIZM

Table 3 Effects of soy proteins on fermentation characteristics of dough

BAKBHE AABARK KA R® AMSAEK BEREAK
4 %) o o _ H A (Re)/%
(Hm)/mm = B (Hm)/mm & 8 (Tx)/min #(Vt)/mL AR (Vr)/mL
WF 30.50 £ 1.41° 88.40 £ 2.5¢ 23.00 + 1.41" 1651 + 36.77" 1071 + 28.99" 64.94 + 3.20c
WF-1.5%SP1 21.35 + 2.05¢ 90.40 = 3.39¢ 22.30 + 0.00 1638 + 57.98¢ 1143 + 26.16¢ 69.70 + 0.85"
WF-4.5%TSP 25.35 +2.33" 78.10 + 5.66¢ 25.30 = 1.49° 1553 +31.82¢ 1100 + 2.83¢ 72.20 = 1.56*
WF-1.5%SPH 24.60 + 1.13¢ 89.30 + 0.99" 23.80 + 2.38% 2045 + 16.97¢ 1286 + 41.01* 62.40 + 3.25¢
R B AS TR JA b 56 36 m 22 5 18 3 (P<0.05) .
29 KEEEAXKBEEEEMASN YN L] e
i 7 A%, WF—1.5%SPI % R I 4 WF- B WF-4.5%TSP [ WE-1.5%SPH
4.5%TSP % % i A1l WF—1.5%SPH % % i il h . F° a
B R A GRS T WF R A, XN €2, ot
KEEAT 90%48 & ERHE 11, ) i TR, w
WF-1.5%SPH % ¥ il 1 o & v 28 (1 4 B0 i £ 2 .
% KR WF-4.5%TSP & %1 F | % 5 & WF- ,
1.5%SPl % e i [ . WF—-4.5%TSP % [ i i #l 0 N

WE-1.5%SPH & ¥ I A b B s 2 1 7 2 i 0T
WF % W 1 A, WF-1.5%SPI % B 16 5 WF % %
AT AT AH bR B 1 S AR N B i B
WEAEEW AR, e EO S
T/ T AT A R M AR X g R i s 4 2R
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Effect of Soy Protein Isolate and Its Modified Products on Steamed Bread Quality

Dong Mengfei', Guo Xingfeng', Zhang Ming?, Zhao Shuchao®, Zhao Fangyuan', Lin Fengyan’
(‘College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450000
’fining Machinery Design and Research Institute, Jining 272100, Shandong
*Shandong Kesida Machinery Manufacturing Co., Lid., Jining 272100, Shandong)

Abstract In order to research the effect of soy protein and its modified products on the quality of steamed bread, soy-
bean proteins were added into flour in different ratio, texture properties, sensory evaluating value and physicochemical
properties of the steamed bread, and the properties of flour and dough were determined. The results showed that dough
development time and dough stability increased by 2.5 min after adding 1.5%, and that of adding 4.5% TSP dough in-
creased by 1 min, but decreased by about 6 min after adding 1.5% SPH. After adding and 4.5% TSP, the gluten index
and the air-holding capacity of the dough increased by 2.22%, but the air-holding capacity decreased after adding 1.5%
SPH. Adding 1.5% SPI and 4.5% TSP could increase the contents of SDS soluble glutenin and glutein macropolymer
(GMP), and improve the springiness and moisture content of steamed bread. However, adding 1.5% SPH reduced the
contents of SDS soluble glutenin and GMP, and decreased the springiness of steamed bread. Conclusion: by studying the
quality of steamed bread, it is found that the quality of steamed bread is the best when the addition of SPI, TSP and
SPH is 1.5%, 4.5% and 1.5% respectively. Through the study on the optimum amount of mixed flour of each soy pro-
tein, it is found that different kinds of soy protein have different effects on the quality of steamed bread.

Keywords steamed bread; rheological properties; protein components



