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e WK EEJ1/ W, J Ak g/
,E)J'J -1 -1
(g-g) Yo (g-g)
FJDF-0 min  2.43+0.05% 4.35+0.11° 6.41+0. 17"
FJDF-30 min ~ 2.57£0.12° 4.78£0.14" 6.78+0. 18"
FJDF-60 min  2.78+0.11° 5.05+0.12° 7.05+0. 15
FJDF-90 min  2.92+0.09" 5.21+0.13" 6.91+0. 14"
FJDF-120 min ~ 3.1620. 10  5.6320. 14" 6. 87+0. 16"

i RSV BAEA FE bR/ NG PR B BEMEE 5 (P<
0.05), F I,
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Table 2 Changes in water distribution

of reconstituted dough %
2057 Ay Ap Ay
D-0 min  10. 13+0.24"  89.14+0.59°  0.730. 05"
D-30 min  9.79+0.15"  89.77+0.62" 0.44x0.04"
D-60 min  9.57+0.25™  90.03+0.47" 0.40+0. 03"
D-90 min  9.38+0.18°  90.340.72°  0.28+0. 06"
D-120 min ~ 9.13£0.22"  90.54+0.46"  0.33+0. 03"




.64 -

BS540 2005458 H 4540% 4y

9. 13%F1 0. 33%, 1M1} A, 5341 LGB, i 89. 14%
THRZE 90. 54% , 3¢ I H 41 1] A N 50 55 2 405 4 I s 45
BB A K, XAl T 2B S
TSR TE M 25 4 I L0 5 W oK LA T 797 26 11 19 7K
AV, DT 3 350 4 1T A P 3 45 A AR AR AR L,
AN EBTE R 4§ 5y ST R A, B U
SR AVRER 8 1 5 0 v P K SRS s
2.3 EAEBARUEAS T

IINZE R KR T 1 T ] 2 0 Sk o T 3
TERE N /INZE NS P 1Y) E B A Sy 22—, 7R T W i A
RERR A KA A 5 T A TR 2 I8 ARG B G
I B2 5 B R ) S 7K R P 3 ot SR S R B4 5
WK P TRE o AR, I 328 T 88 49 T TR A3 0 445 25 g Y
0, 20 1T A 1) ML 7 A S 4 I 4 A A A
W, E By 20 53-8 AL RN R AR R 1) 25 RE B8 0 2 5
TET AT 49 T2 8 B HE A 0 WU 225 44, 3 177 e e 226 T 1
AR R, A P A SO S R AN P 1 B,
1 AT R R TR VE K5 4 oo il s i) 2 4 i A v
IR EERIAS KR 22, Wil VM K I B ] 4 S 4
TET 7377 DX 246 235 W A A5 B Jon 12 62 L 52 4K, E My Uk S %
MO I T T A 5 258 v U R BT 60 min

IS, BT AT 1L WL 381 S A3 -5 T 477 2 P =2 TE R A T 3
WA P 0 = HE R A | HL TR URE B ) M
AR AT 5 S5, T A e 1 TR A — T A 1 A2
FRFR X ATRERE T e W AR B R K e
o BRI Ak JEE 38 I W 7K RE T 98 i o 3 A URE RE A8
Dyt 7 8 v A3 ) 4% 45 R ) [ B, e S
TET A3 28 P22 6] A AR e I 4 54 9 T
FIRGAE , MEAb 3 BE K T o RE AR 2 8 4 70 T2 kg vh
FR R 5 T A 2 VP BB R R P LB, DA T
JRECEA P A EE R, SR, 25 A BERH ] A 90 min
1120 min B, T 317 090 245 45 1) S BN B AN 3 22 ) AR
A, 3K AT RE S BB A A 1 I [R] 19 28 52 3 <, e e 3 A
TR A K BE ) A 7 2K J3 1 E B — T 7 2R
HEGRRPEE M, FEOZE SRR WO 1)
A FPACRERE AR, TS5 Ak 1 RIS 0 265 S5 A4 O A
RoE™,
2.4 EHEFANFNEMEESESHEEIERS
L 1T AT P T R R T A 6 oA ] 2
7 e SR AR TR BURLIN S0 A, 21 A QR T A
EHEB G, HE 2w R K BB 5 A oA il
B B2 i A A T AR TR R BT

¢)D-120 min

H1 E488aA%RLEH

Fig. 1

Microstructure of reconstituted dough
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Fig. 2 Distribution of starch and gluten protein within the reconstltuted dough structure
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254544 , T 3 Fof R 4 45 R AN SR URE 5k, HA
M T A T 77 D00 246 T B2 P R HEE S P A 4
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Table 3  Specific volume and textural properties of reconstituted steamed bread
20531 A/ (mL - g™") EE/ g Wit/ g ME I mE=Ris
SB-0 min 1.08+0. 02° 2 487.9+71.6° 0.91x0. 02" 2 189.4%79.9° 0.410.01"
SB-30 min 1. 56+0. 05° 2 096.9+75.0" 0.92+0.01° 1 721.2+80.0" 0.42+0.01"
SB-60 min 1. 900. 05* 1 574. 1+66. 4° 0.930.01° 1 215. 1+90. 3° 0.450. 01"
SB-90 min 1. 72£0. 06" 1 908. 0+83. 4° 0.92+0.01° 1311.5+51.1° 0. 44+0. 03"
SB-120 min 1. 3420. 05° 2 150.9+57.1° 0.92+0. 02° 1771.9+57. 1" 0.43£0.01"
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Fig. 3 Sensory evaluation scores of reconstituted

steamed bread
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Effects of starch hydration dynamics during dough fermentation

on steamed bread quality

SU Panpan'?, QIAO Jingyue'” ,ZHANG Yu*,SHEN Huishan'** ZHANG Yanyan'*”,
LIU Xingli'*,ZHANG Hua'*®,WANG Hongwei'*"

1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China;
2. Zhengzhou University of Light Industry ,Key Laboratory of Cold Chain Food Processing and Safety Control,
Ministry of Education , Zhengzhou 450001 , China;

3. Zhengzhou University of Light Industry , Food Laboratory of Zhongyuan , Luohe 462300, China
4. Neijiang Academy of Agricultural Sciences , Neijiang 641000, China

Abstract ; Starch was extracted from wheat doughs fermented for 0~ 120 min (0 min, 30 min, 60 min, 90 min,
and 120 min) to examine changes in its hydration capacity. The starch was then recombined with gluten to prepare
reconstituted doughs, and the effects on dough water distribution, microstructure, and steamed bread specific vol-
ume, textural properties, and sensory quality were analyzed. Results showed that starch water absorption capacity
and solubility increased continuously with fermentation time, while swelling power initially rose and then declined,
peaking at 7. 05 g/g after 60 min. In the reconstituted doughs, strongly bound water (A4,,) and free water (A, )
proportions decreased, while weakly bound water (A4,,) increased, indicating a conversion of strongly bound to
weakly bound water. The gluten network became more uniform and continuous, with starch granules densely
embedded. At 60 min, starch granules were uniformly integrated into the membranous gluten matrix, forming an
ordered starch-gluten composite. Steamed bread specific volume, springiness, and resilience initially increased and
then decreased, while hardness and chewiness showed the opposite trend. At 60 min, the steamed bread exhibited
the best specific volume and textural properties, with the highest sensory score of 79.4. Moderate fermentation
enhanced starch hydration capacity, thus improving steamed bread quality.

Key words : dough fermentation ; hydration capacity ; starch ; steamed bread ; quality
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