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Effects on Dynamic Rheological Properties of Dough after Addition of Defatted Soybean Flours

ZHENG Gang'?, HU Xiao—-song"*, LI Quan-hong', MU Pei-yuan?, WANG Xiu-ling?®
(1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, Ching
2. Xinjiang Academy of Agricultural Reclamation and Science, Shihezi 832000, China)

Abstract: Generally speaking, the impact was negative to the dough rheological parameters with increasing addition of defatted
soybean flour (DFSF), because wheat gluten networks were destroyed by addition of soybean protein. It makes dough intensity
and wheat protein quality to decline. Three of farinograph parameters and three of extensiongraph parameters have been
significantlycorrelatedwithsensoryevaluationscore, suchas:waterabsorption, development time, stability, energy, extensibility,
and maximum resistance. The results showed that a small quantity addition of DFSF improves the quality of dough and noodle
with 4% addition as an appropriate amount compared with 8%, 12% and 16%.
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Results of mixed flour measuring

DFSF /K7y &AM K5y M RS ZelenyDiiE(H
%) (%) %) %) %) ) (ml)

Table 2

_ 0 15.1 12.2 0.73 29. 4 54 28.6
Wﬁ'—»ﬁi — ’L\'E—> B A N pr B ”},'
T > - AR S R . P RECRIER 1 TR, 4 s 1B 09 s 79 76
8 4.6 14.8 1.03 25.2 72 27.0
1 wa%f 12 14.0  15.4 1.05 21.9 100 2.5
Table 1 Ingredients 16 138 181 109  20.7 95 2.0
BEMRRER Nk BIRKGR & BRI K
(%) © © ] © © —— AT %) —m— SR ()
0GR 2000 0 40 20 HRIE A A5 120 —A— [ () —e— YLIE( (ml)
4 1920 80 40 20 ARIEOKEIH 100 F
8 1840 160 40 20 FRAE I A A5
12 1760 240 10 20 MWK 801
16 1680 320 40 20 HRHEW KR4 60 -
40
IR BRI BSR40/ 22 BB K S ————
WAL AR AL, HFYIDH A A 0 . . . . .
B BV AAE 30 CAkrlT, BbRETER, 45 100g N o4 sz
POoK s TR S KR X 44% (g) , LAk DFSF (%)

TR PRI A K o TEBRITHAL, FEKRARIR A, 123 4
$£ 5min (60r/min) , FFPE#EBIEE 2min (120r/min), A S
BHIETF48 B H, B b BOBURLIR B R FE . 40
BB BN BN IR, R 55, R
A 30min. ARGFEEIOHLEFMEEE 3. 5mm AbJk 4 Ik,
o EER &, =Mk, Wir—k, RIGELRR
BEE3mm, 2mm, lmm &% E—W®, LEHF-LE, &
JAtERImA S 2mm, EE 1nm, KE50cm PIK)E,
HAERIA b, NG 40°C, ARG 75% (K)4E i 4e
WHNTEL0h, XHIFT IR ERA T 3R T
10h o RJGHFEAT 8B, D)L KRBV, 1%
M 22cm. 250g MUA% ] E I RS e 26 1 .

T T J57000 52 SR FH 2200 24 i i i A U 8 R 4, S
2 GB/T 14608 — 93 5k, Zeleny YUIE{AH BAU — A 1Y
PUVEAE I A 2, 2% AACC 56-61A Jjik, WI5E
¥y KEB MBS IEAN. Ky Ko &EXRH
1241 B LA R DE ACI E , 22%5 AACC 39-11.
39-20. 39-21A &5k, W 4 RS 4R H 810108
HURy A, Z M Brabender/ICC Jy¥, FJH 300g BEMH k.
I 52 TR S50 860033 BRI (Y, ZH 1CC Arvf
114/1. B/ Hi R Excel AISPSS 12. 0 HEATZ 047 .
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Fig.1  Effects on protein, gluten, gluten index and sedimentation
after adding DFSF
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Table 3 Correlation between protein, gluten, gluten index,
sedimentation and DFSF
DFSF (%) HH [1iHi] MRS viiEE

DFSF (%) 1

HA 0. 976 1

T —0.992%%  —0.945% 1
[liNiEERS 0. 881 0.795 —0. 930% 1
RGN —0.981%%  —0.997#« 0. 958% —0. 832 1

Ve okkp < 0. 01 M KT *p <0.05 BEKT.
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Table 5

Correlation between DFSF and results of farinograph, extensigraph

WK JER ] RERT 5940 R BUSRIREC PR Som PR BRI mOREANBEY) Sem BARLEE]  moh Al A

DFESF (%) 0.962%x —0.798 —0.748  0.672 —0.192

—0. 947*

—0. 051 —0. 976%x —0. 843 0. 468 —0. 292

e okkp < 0. 01 AR FEHKF: *p <0.05 BEKT
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Table 4 Test results of farinograph and extensigraph
s g DFSF (%)
WAR2ESH 0 M S TEERT
(RIEZE14%) WK Z (%)  61.9 61.8 63.3 65.3 66.8
JE kst ] (min) 45 52 45 35 35
S5 FEE R IH] (min) 56 7.2 59 49 3.7
L FU 92 8 102 101 99
T R A 68 8 74 73 70
R (em) 61 62 53 46 38
5cm $z LS BU 193 200 228 226 240
45min H % Fr K (mm) 162 153 144 123 128
I KPR ) BU 266 292 254 254 195
5cm Fr i EL Al L2 L5 16 20 15
S ALER L] L6 1.9 18 21 15
HANTIAR (em?) 64 65 48 51 32
5cm hAfBHL S BU 221 244 238 259 178
90min frfPiZr R (mm) 154 150 127 127 114
I KPLABE Jy BU 308 312 261 281 184
5cm fzfift el L4 1.6 1.9 20 16
SN TA LA 20 21 21 22 16
AR (em?) 60 66 54 48 37
5cm FLfIFE J) BU 214 247 250 242 181
135min fy 4 PR SE (mm) 151 149 134 126 126
I RANBE ) BU 290 321 286 267 200
5cm $ i L i L4 L7 1.9 L9 L4
I KB LA L9 22 21 21 16
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MNP 1T 28 Py DAY e 80 AR ok o ot 2 R b
s Hogmiass, AT MR, X H A5
Mri83 5, AR SHINEE R 45, 90 F1135min
M)A .

5 wAn, Wils ook S5 m oK 5510
5cm PARLCIEA G, 1 BRI 1a) o A8 N a) . #
R AR A BT RL . R . R b Al L A
Ko LA AR A HT AT, MHR SR X T A AR 2 4
A TE - S NP R TN = N RS T TP 3/ e SN v LA 1T}
L AR B = IR bR A OC B BN R 2, A OC R AL
Sk 0,962, —0.947, —0. 978,
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Table 6 Correlation between farinograph parameters and
sensory evaluation score
" e R
DFSF (%) TS Tk Rk 5910 RERS

I ) I ) TR
—-0.983%+  0.875  0.822 —0.758  0.334
—0.993%«  0.905%  0.858 —0.747  0.383
—0.993%«  0.900%  0.840 —0.724  0.344
P —0.982%%«  —0.991%«  0.895%« 0.842 —0.736  0.352
P2 —0.984%%  —0.994%x  0.888%  0.846 —0.703  0.341

e kkp < 0. 01 ARBFHKT: *p <0.05 BEKT.
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Table 7  Correlation between extensigraph parameters and sensory evaluation score
DFSF (%) FAf AR 5cm F B 7 A S KPRy 5cm hfift L) SR LAy

A —0. 987+* 0. 9703k 0. 066 0. 989k 0. 861 —0. 462 0.333
fEReS —0. 977%* 0. 974 0.115 0. 979k 0.873 —0. 422 0.372
EAS —0. 98 1% 0. 962+ 0. 091 0. 980k 0. 853 —0. 445 0. 338
[mpe —0. 982k 0. 969k 0. 097 0. 982k 0. 864 —0.439 0.350
P52 —0. 984k 0. 972k 0.135 0. 973k 0.877 —0. 405 0.377

Ve #kp < 0. 01 MK *p <0.05 BEKT.
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