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Termomechanical and Baking Characteristics of High Dietary Fiber Dough
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Abstract: This study was focused on partial replacement of wheat flour in breads with soybean dietary fibre (SDF), corn resistant
starch (RS) and their mixtures at 20% and 30% levels. The effects of high fibre levels on the thermomechanical property and
baking performances of dough were investigated. The addition of SDF and RS increased dough water binding capacity and water
absorption by 43.3%—63.3% and 5% —7.6%, respectively, decreased Cs—Ca, and inhibited the retrogradation of starch. SDF
and RS had different influences on stabilization time and C:—C: of dough. RS decreased the stabilization time by 53.52%—
66.46% compared with control and increased C: — Cz by 24.14% — 27.59%, while SDF played positive roles. Based on the
baking performance analysis, it was found that SDF acted in synergy with RS, which not only increased dietary fibre and protein
contents and improved the effects of SDF alone on bread texture and flavor, but also enhanced the moisture content of breads
compared with RS alone and improved the bread yield. When bread specific volume, colour, texture and nutrition were all
together concerned, the best quality of high-fibre breads could be obtained under conditions of 5% SDF-15% RS and 10% SDF-
10% RS, with better mouthfeel.
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Table 1 Basic components of raw materials

5 N 5 FE R it BB #63, WT A S AR 2R
B CHAMER B d A B AR EA (), H
PEIC S I T R A L BEL B BTSRRI TR M S R

e,

212 JSURHMIALAES PR B

®2 BEREWCRE

Table 2 Physical properties of raw materials

3%

okl = - - SPRRLAR fum FEKEE 1%
[y i 91.54 0.64 8.43 116~137 91
BUrkvEsy 94.82 0.02 4.86 10~15 138
K48 90.31 0.56 9.72 134~159 742

3 2 AT50, PUrkEiE R R gl T kIR 10~15um).
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Table 3 Gelatinization properties of raw materials

st KaEEce  HEATEM MK TR SRS %

J5 AT C  ERETIC  ZIRRETIC  WILHE A HIQ/)

st 13.58 13.90 0.57 2.35
fithek 12.17 0.40 0.15 60
K44k 6.75 22.3 5.2 65.59

H 1 AT AN, 3 ol JsURk ) BEAS Bl 73 5 B AH Z2 50K,
A AR R 43 5 b TR 4T 4k 2.35% (R i Fr) 22 65.59%
(SDF), 15 0.029%(RS) % 22.3%(SDF), #73 0.15%(RS)
% 5.2%(SDF). WFFURE, K& A& 2 508 L E

i 54,392 60.45¢ 65.41° 2.8372
Pebkiesy 121.67% 133.31b 145,490 2266.288°
G 143.16° 153.47° 167.19° 10230.795¢

E: A RARR R ZEREE (P <0.05). K.
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Table 4 Effects of high dietary fiber on thermomechanical properties of dough protein determined by Mixolab

R4 REEAENEDEAAD> BB R W

B

P e TTHRGER 1 /min WKZ /%  Ci— Co(N - m) Cu 5EJE /(N + m) a
Z AN
w4 100+0 13.06 + 0.177% 62.2 0.58 =+ 0.007° 0.08 + 0.014 — 0.056 + 0.017°
WeRS 80+20 8.68 & 0.714° 67.2 0.72 + 0.049° 0.105 + 0.021° — 0.057 + 0.007°
70+30 6.99 + 0.375° 69.8 0.74 + 0.007¢ 0.11 + 0.014¢ —0.035 + 0.007%
WeSDF 80+20 13.60 + 0.318 105.5 0.31 = 0.007® 0.08 = 0.000° — 0.040 =+ 0.000®
70+30 15.05 + 0.665' 1255 0.25 + 0.014° 0.53 + 0.636° —0.031 + 0.001®
80+5+15 9.02 + 0.849 78.8 0.55 =+ 0.000° 0.095 + 0.007° —0.023 + 0.018"
W-+SDF+RS(20%TDF) 80+10+10 11.31 + 0.834% 88.3 0.41 + 0.028° 0.075 + 0.007 — 0.030 + 0.006®
80+15+5 11.68 + 0.177¢ 97.8 0.37 + 0.007* 0.08 =+ 0.000° — 0.038 + 0.003®
70+7.5+422.5 9.78 + 0.346" 84.4 0.52 + 0.007° 0.075 + 0.035° —0.030 + 0.003®
W-+SDF+RS(30%TDF) 70+15+15 11.55 + 0.354¢ 99.9 0.41 + 0.028° 0.095 + 0.007 —0.030 + 0.014%
70+22.5+7.5 13.63 + 0.212¢ 113.3 0.33 + 0.000° 0.095 + 0.007 — 0.016 + 0.003"

H: W./hEE B (wheat);

Table 5 Effects of high dietary fiber on thermomechanical properties of dough starch determined by Mixolab

RS.HUlEVE ¥ (resistant starch);

SDF. K5t 4F b s

TDF. SR fref 4.

R

5 TR X IR 42 B R E  m

FE
C4/C Cs—C4/(N *m
1] LB % 4 Y JCs 7 CA(N=m)
X IR A 100+0 0.399 + 0.030¢ — 0.037 £+ 0.001° 0.885 + 0.007* 0.50 + 0.000'
W+RS 80+20 0.331 £ 0.010¢ — 0.058 + 0.014® 0.695 + 0.007¢ 0.28 £+ 0.007¢
70+30 0.339 + 0.010¢% — 0.055 + 0.016® 0.620 + 0.000¢ 0.22 + 0.021¢f
W+SDF 80+20 0.283 + 0.058° — 0.07 = 0.011® 0.465 + 0.007° 0.14 + 0.021°%°
70+30 0.169 £+ 0.0012 —0.041 + 0.007% 0.375 £+ 0.0212 0.09 £+ 0.000?
80+5+15 0.371 + 0.016% — 0.074 + 0.003? 0.610 + 0.000¢ 0.34 £ 0.007"
W+SDF+RS(20%TDF) 80+10+10 0.389 + 0.001¢% — 0.052 + 0.006% 0.550 + 0.000¢ 0.24 + 0.014f¢
80+15+5 0.311 + 0.004 — 0.056 + 0.006% 0.480 + 0.000° 0.16 + 0.014
70+7.5+22.5 0.353 + 0.016% — 0.068 + 0.006* 0.460 + 0.014° 0.19 +.014¢%
W+SDF+RS(30%TDF) 70+15+15 0.287 + 0.018° — 0.058 + 0.008% 0.395 + 0.0072 0.13 £ 0.0072e
70+22.5+7.5 0.214 + 0.017% — 0.055 + 0.004% 0.365 + 0.0072 0.10 + 0.007%
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2.2 (e RE B AR AT T A TR 2 A 1 5

HZ% 4 w740, SDF 5 RS R A 43 Jil 4 1 A A 7K
FIRWE T 43.3%~63.3% F1 5%~7.6%, It SDF &k i
F, XTfig5 SDF hE B4 5\ AR & 2R mA Ko
WK R I B, BT T TR AR K, R A [
FUGRAE,  [F) HF BAAG 77 il e AR 10) o H P99 3 o 1T ] 1) o
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FRA%, AT R T RE 2 H SDF S8R N2 5, i
A b e i e e, B A B R T RS
AN Ry, T AR AR (Y 0.4%) ,

THT P A (R 0 e BRI, T2 T 32 452 11 T 7 I 4%
AT 5 50 R T AR S B R] B (A 0 HEZHL 1Y) 53.52% ~
66.46%), Ci— CofHili K 24.14%~27.59%, & [1m551k
JEdE . B AREUTHR Y, RS NG AT E— 2 2
5 b ok R TR (R TR RE . (EBEE RS s, TET A
WK e W v, 99 A BE R N, B T ) RS S N )
KBS A A . i SDF 5 RS [R5 A ] 3%
RS B I A7 AE A RS e I TR) R B B A R 99 4k B 4R
e I )

VER 0 Z e b, AR 5 (] A Ry P T A T
o) 55 it JOUS T g KU o A R T 2 o b R e R v = A 1
Z AL AL R RS e P = AR SR, T [ A AR 2 ) 5 T 1)
LA ORI, FE Mixolab H, AR IH v Ky AL T8
M, 135 nI%0 SDF 5 RS RIS N # AR 7 i1k &
J%, XA HEL SDF RIRS FIRITL M E & Ak A8 (K
s T SDF 55 RS H (&5 4 i 15 99 465 2 AT i SR A
FH 3 38 vy 7k T A 1) 28 2 B e PR (C ol Ca) iy T 27 4k il
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Table 6 Effects of high dietary fiber on colour and texture parameters of breads
b LE& 1 B JEERES TRy
415 IR 1%  (mL/g) K 1% L* a* b* WEElg WM B MR g IR
pagiced:) 100+0 5.469 11.70¢ 81.43¢ 0.10? 15.20°0  332.04¢ 0.720f 238.931° 218.801° 0.333¢
W4RS 80+20 4.82 10.75° 84.21f 0.20° 14.49°  342.84° 0.713f 236.620° 224.391° 0.303¢
70+30 4.78 9.63¢e 85.92% 0.43¢ 14.52¢  353.69* 0.708f 244.374%® 244.023¢ 0.302¢
WASDF 80+20 1.78° 8.89% 75.41¢ 1.90% 20.39°  2407.30¢  0.508° 1223.293¢ 1042.484¢ 0.174°
70+30 1.23¢ 7.66% 73.09¢ 2.26° 21.52° 4303.82"  0.416° 1786.686" 1559.491°  0.108°
80+5+15 4.38° 10.57¢%f 80.55¢ 0.40¢ 17.2¢ 506.87% 0.715 362.293* 337.251%  0.322¢%
W+SDF+RS(20%TDF) 80+10+10  3.52¢ 10.36%f 78.19% 0.66 18.27"  584.127 0.699¢f 408.306% 372.073* 0.312¢
80+15+5 2.33¢ 9.40« 76.46° 1.18% 19.46* 1027.06°  0.625¢ 641.437¢ 568.367™ 0.255¢
70+7.5+22.5 3.42¢ 10.59¢ 81.64° 0.53° 17.97* 680.93*  0.658% 447.554° 410.832%® 0.269°
W+SDF+RS(30%TDF) 70+15+15  2.38° 8.27® 77.98¢ 1.53¢ 19.33¢  1647.58°  0.488 803.292¢ 715.183¢ 0.159°
70+22.5+7.5 1.69° 8.17%® 74.67° 1.89¢ 20.85° 3350.91° 0.452®  1513.413¢ 1317.909¢  0.125°

H; Cs — Ca fRELT V&R W24k I Ak i, 5 5% B AL AH
b, SDF 5 RS s ¥l BEAK Cs — Ca EL( 53 1) 45T
ZH K] 18%~28% 5 44%~56%), #* M| SDF 5 RS ¥ %f
TERY A P AR — s A HIE . 3X 5 Torbica 220
FU—3, WSO I, AR I A A P B R R AR
R 2 I FRAE Ry I N 3 N, Cs — CofH S T F%
e,
2.3 e A A Ak T AR R R T 1) R

bl 7 RVIEH 52 2 A o B 01 e b, FRER 6 1T
T, St T T 1 LU 2 KT T B £ AR 4 T
0, HEIRE/NTEE, XFFE Maleki RIS 4E5 18,
RIY bb 25 R BT T A 0 M S A SR o X 55 A0 A T R £
YERE IR T T 2 R, SO T A e Ak L R A
FEian, {H/Z SDF 5 RS w] B 58 o 38 £ 04 53 bR 41 2R
K,

HH T P R 2T Ak R IR /K S5 KRR 7K 0 3 vy 38 3l 5
¥, SRR, SDF 5 RS RV N4 A% 4
HERE A 2K 2 I 24.0% ~34.5% F18.11%~17.7%, iX
SRR AN THEF A e ERERN. @,
R E (L) R & i b R mEAEN, W%y
WH M Z R X AL, Pk G,
IS0 v R TR T B Lx R, RS B B I 3.41% ~
5.51% : 1fif K &L 25 4K I s I DA T A 8 Lx R B
7.39%~10.24%, b* {42/ 34.1%~41.6%, Vi KH4F
YR HVN N2 0 AL (P = AR AN R . BRIk SDF &
RS LAAN [ Lb A3 [) G i, 6 — e R b n] DA S0 i
MRS SDF X = f EEM A R0, W 7.5% SDF-
22.5%RS 41(81.64) 1) L* {5575 (1 2H(81.43)AHik

SRR B AR SR PE L A o RN g
PEAE . PR ME. ISP T T A DG, R R
K HAANZEK TR HE . FEORFT; mREE.

WEL W2 5 T A I A DG, BB K, Tk R
A, Bz B SRR, RS X I EL 1) T AL
P WA K, 5 RO T A AR T o T 5 0t T4 T £ A
LG, WS In SDF T2 Sl 25 4 oo 160 19 e A5 12 5 PEL g P (9
BIPE R T 411.99%~647.79% Fl 376.45%~612.74%), F&
I P4 2R PR (R 5242 (93 1) b 5o B4 1) 57.78% ~70.55% Fil
32.43%~~52.25%), Ut WK FS I SDF 23 % 1 £ fifl & 1Y
DI I S K = 7 R CRTTR I8 AR A RN

T AN AV G 5 0 B AR R TR L L B B K
PR TR LA T LRI, SDF 5 RS 4t H i HAT By
FAEH . Ziamautbs. . RS ERNS,
5%SDF-15%RS F110%SDF-10%RS 21 i 1 (1) i i £ 2T 4k 1f
£ hh R A, KR

3 & #

31 SDF 5 RS [#5] X AT 42 &1 i #5 7K 2 5 WK 2 (4
IR 43.3%~63.3% FI1 5% ~7.6%), [ Cs — CafH,
XU Ky ] A 7 A s AR AR o Y R T AT AR A
A Ce— Co MM, RS £y MG 45 &
IS [ (k% A 41 1) 53.52% ~ 66.46%), 1 Kk C: — C2 {8
24.14%~27.59%, HAMIGLESE R, 11 SDF Xk
W H A B AE A

32  EILEAM LAY MU BT 2 AT
KU, SDF 5 RS A HAWREM, HIERmEA
IRE AR S5 B A & e, UM KUK R0 n
SDF H ek, HAEm T RS BN FH I (0 T AL K 4 55
H, ®afHE,

33 LifmALLAE. M. WS ERNE, 5%
SDF-5% RS H1 10% SDF-10% RS 2 i ) v i £ 1 4 i
£ et , TR A
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