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pH value, TTA and lactic acid bacteria colony count during sourdough fermentation
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Fig.2 Content of lactic acid and acetic acid in sourdough
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Fig.3 The water mobility characterization of steamed bread dough
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Fig.4 Rheological properties of steamed bread doughs
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Table 1 Texture parameters of steamed breads
A g 3 /% R Fbit/g oL b /g = 5

0SB 2254.59 + 151.09°  0.88 £0.01" 0.67 £ 0.02° 1385.01 £ 101.34* 1333.28 +46.06*  0.30 £ 0.01°
CK 2078.26 £ 108.58>  0.89 +0.01" 0.68 +0.01™ 1269.84 +34.45 125245 +52.11*  0.32+0.02%

LpP 1807.29 £ 111.01"™  0.91 £0.01* 0.69 + 0.02™ 1215.65 +48.35" 1212.24 +36.63" 0.35+0.01*

WC 1710.31 = 89.57° 091 +0.01* 0.70 £ 0.01* 1200.22 + 33.06" 1209.97 +66.63"  0.36 +0.01*
WC+LP  1670.87 £ 78.51¢ 0.92 +0.02* 0.72 £0.01* 1197.33 +21.12" 1202.19 +£37.24"*  0.36 +0.02*
2.7 B XBREFHE M2, Hop iR al 5 LB SO AR N TR R, O 1 Sk 2

18 S i LG I ) 35 A4 R AL A, A
(4) l (3) B2 (6) \BZ(9) R (6) WKW (2) F1J5 77
BALE W (5) o BN 1 A 12 Sk AU bt 3 12 Sk
AR E, HLAS N FLmR 0A & I 198 T 1118 Sk g XUk
Ll A 2L 2 D R e v AT 1 Sk KUK 2

it 2H% 2 3 3 Ui A R TR 1 SR Ak A B
T 1T AT 1 55 A e R ] A A O A R 1) R Ak B
HE TR S5 it A TS 0 A B S A T A ) 4%
PR TR B ST T BE S A, FLIR 1A T LA AR #F A
Ak, B e AT AT A i AR A A LR
Al HE S i TR W AT T A g R AR HE T
55121 LP ZH I () Hk BEAR T WC 41, LP+WC 226

Tl 215y Jo 3 B I e B 1 A i L S A R g
PR 1) B—S Ak 7= A= 2 i LA A= 5 R i 7 ok
I, MAXAE WC 4L AT LP+WC 21 FhoAG i 21 | 3 nl g
Rl G BT ISP A R SRR P2, ZE BT R AL
G0 28 ¢ A 2 A SO AR AL A N 2L R A A T T TET
T8 Sk = A 2R S T 2

XF TR, BT A 1 A R A R v LR AR
FEA PR VY L — RS, MAE S B AT
HRAARY, & LP WC Ml LP+WC 2R & B 45
%, LPRATHEK B R T A 2L R R Y S 7L IR &
o BB SRR AR, LP+WC 41rh 2R B
Z  SANIRNE SR —3, T CREBRnH
HIAR, BT LIS 5 19 £ T % KU AT RS a7 34 A
I3 S SR | O R RN AE BEIR S R AN A S I R T [
48 Sk R I B, S R R — i B A R T I IR A Y

PERRTR A XA

JIT A FE i h S A R 3 - 1T
el A E I BRI 2 R A0 A 3
Rl iR AR A R . R Sl 38 o A R 2 R T
R o RN A AR Yl X AT = AR R
5 T TR (7 2 e e R s R T F 1 45 b
st o 7 LR T T AR BT B, Pétel S5P8% I IE TR
PSRN IE R 32 B LR PR A 7 . LP+WC 4 Pk
Yol e 2, AR PR ELIR & AT DL Rk P IA]
KA I

TR B M EEN S ERSY .
st P11 L B AL Tl ) VE TR & AR R AR A K o [R]IN
R BT T A IR R IR 1Y) 5 2% R el R 4 9B B
A RE AR F T e R S PR A RS R, WS N R 1 A
118 3k i i SR SR & A NN H LP+WC 23
2, FROBE LR OHE FLIR OB MR 4
P 7T DL 7 18 Sk K R AR, X SRR XS A B
DTHRE,  ph T Rl B A0 I e e LR R AR
OB, CPEAE TR HTA , B LA WC 2H /TR & 1 L
LP 4F5,

SV PR 3 Ao AE A AR N o, B- AN TN | 4K 5 e
b g Joe B Wk i, 2 — 18 B kg 48 Sk B IR R R
RS, 7 JRR W i 3k 48T e Ak ik A2 B8 AR TN 2 I il 3
Strecker [ fiff i85 18 A2 R FE | 302 — B4 A f il
YA AT BRI 2802 B 280 2 I 3 09 B A 2 1
i), Wang SEPHILAETR Sk AR 2 2% . LP+WC 4705
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Table 2 Volatile compounds of steamed breads

x2 BAHEREMER

AT LRI I wElperke
OSB CK LP wC LP+WC

B £
6.233 IE LB 141.13 £ 10.95¢ 191.15 £9.33¢  252.39 +20.59" 250.08 + 11.46" 342.90 + 8.33¢
9.146 hy: 373 40.72 +2.83¢ 109.29 + 11.68* 85.43 + 4.90¢ 88.86 + 8.04" 102.18 + 10.93%
15.212 B 16.27 £ 3.73¢ 60.82 + 4.96 44.25 + 6.95" 76.06 + 8.34* 52.94 + 15.16"
19.156 B X, —2—F Wi i 2435 £ 3.12° 78.96 + 6.43" 156.79 = 11.12* 164.92 + 10.23* 171.90 + 7.38*

LEES
9.063 4-F 3k -2 T ER 12.93 +1.89¢ 28.70 + 1.37" 26.71 £ 4.26° 38.30 + 6.39* 37.21 +7.63*
11.982 33— A -2-T R 16.48 + 3.15¢ 42.76 +5.12" 32.75 £ 2.10° 36.52 +4.32™ 61.43 +8.23*
12.071 2 A - - - 13.17 +2.88" 14.15+1.61*

7S
16.804 TR 97.31 +9.44¢ 217.70 £ 21.20" 185.97 + 19.84¢ 226.71 + 13.73" 285.00 = 17.76*
19.810 F TR 64.88 + 5.66* - 59.52 + 6.84* 40.18 + 3.85" 39.83 + 6.84"
22.358 R BR 31.13 £5.97¢ 38.43 £2.97¢ 71.36 = 12.35¢ 46.32 + 8.64" 59.63 +7.13*
26.557 [ 77.77 + 6.84¢ 139.50 + 15.44¢ 279.54 £ 23.41° 389.23 £ 25.61° 322.42 + 19.89"
28.737 hy: 33 4.04 + 1.38° 6.77 + 2.46"™ 9.59 + 3.37% 13.39 = 2.14¢ 13.27 + 3.49¢
30.433 FR - 2132 +2.67" 22.75 + 1.91° 44.47 = 4.37* 26.28 +2.82"

5 %
6.500 F T B 406.75 + 38.71* 323.32 +19.76" 358.63 +27.83* 306.22 + 18.97" 317.40 + 24.55"
9.748 I % BF 2 676.04 + 176.89" 2 352.14 + 136.58° 2 544.03 + 98.65"™ 2 742.46 + 186.79* 2 938.76 + 171.98*
12.392 iE X B 33.59 £ 3.17° 26.67 = 1.79¢ 57.26 + 4.62* 50.65 + 3.87® 48.68 + 5.03b
13.997 iE T B 558.88 +49.83¢ 77047 +£49.82¢ 1025.75 +88.71" 1135.24 +91.06™ 1 184.66 + 73.57*
16.713 1-F ¥ 3-8 28.18 £ 1.93¢ 89.16 + 9.83" 78.02 + 5.49" 129.62 + 8.47* 137.48 £ 15.17*
19.583 i B 9.65 +1.17¢ 36.26 + 3.90¢ 35.89 + 2.25¢ 87.01 +£9.33* 64.92 +7.32"
21.042 2—EHi-1-8 10.89 +2.21" - 15.78 £ 2.06* 20.52 + 3.40* 19.29 + 1.77¢
22.716 MR —3—F= W B 35.88 + 3.44" 9.77 + 1.02¢ 32.03 +4.17° 69.75 £5.11° 39.39 + 3.30"
26.016 4-T KR T BR - 12.48 +2.15" 17.06 + 3.67" 5.44 + 3.96° 4330 +4.17*

5 £
2.683 LR LBEg 3.12 + 0.89¢ 4.55+0.78¢ 10.23 + 1.84¢ 14.62 + 2.00" 19.39 + 3.03®
10.792 oBR T B 21.97 + 1.58¢ 23.09 + 0.82¢ 69.56 + 4.66° 99.77 + 8.05" 109.88 + 6.76*
11.698 % N - - 3.69+0.41° 4.82 +0.75" 7.42 +0.94*
13.671 2-# K BB T - - 163.45 + 9.84" 167.33 + 13.74" 206.72 = 17.54¢
16.331 FER T 28.94 + 1.73¢ 115.21 £ 13.58¢ 15291 +11.75" 208.84 +21.33* 301.38 + 25.46*
30.156 y—iE %A T A B 15.65 + 3.74¢ 36.11 +2.54" 24.87 +1.08° 60.28 = 5.14* 40.55 +3.21°

o
7.458 2—iET MKk - - 10.31 £ 1.10* 12.18 £ 0.94* 12.73 £ 1.42*
10.808 2— % A vk vih 85.01 +£9.03° 387.67 + 25.14¢ 262.27 + 16.50¢ 619.99 + 44.37* 496.20 + 35.67"
18.742 P A 103.38 + 8.15°¢ 125.02 + 11.08¢ 310.27 £ 24.97" 380.26 + 17.85¢ 409.97 + 31.56°
24.137 -3 10.83 £ 1.25¢ 12.00 = 1.47¢ 18.32 + 1.46" 36.72 +4.18* 36.00 = 3.69°
27.618 -7 A X - 12.82 + 0.75¢ 1647 +2.16% 18.77 + 1.94° 14.34 + 1.40™
27.954 RLE 324.53 +29.73¢ 620.85 + 58.43¢ 881.76 + 64.38* 817.83 +79.61" 970.45 + 81.67*
34.331 SRR W B = LB 162.54 + 13.47¢ 255.56 £ 20.17" 354.34 + 23.84* 353.09 £ 25.70° 351.13 £22.67*

TE AN [R/INTG 52 R A TR iy WU 5 14 22 532 2 35 (P<0.05,n=3 ) .
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Fig.6  Cluster analysis of volatile compounds in steamed breads
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Effects of Two Kinds of Lactic Acid Bacteria Fermented Sourdough on the Quality and Flavor
of Steamed Bread

Xing Qian'?, Liu Min*, Ke Sheng?, Zhou Zhongkai'*
(’Key Laboratory of Agricultural Product Processing and Quality Control of Specialty, Shihezi University,
Shihezi 832003, Xinjiang
*College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457)

Abstract In this paper, Weissella confusa (WC) and Lactobacillus plantarum  (LP) were used to ferment sourdough
with yeast alone and together, compared with the sourdough fermented with yeast alone (CK) to discuss the change of
lactic acid bacteria number and organic acid content of different sourdoughs. And to discuss the effects of different sour-
doughs to steamed bread dough on water distribution, rheological properties and to steamed bread on quality and flavor.
The results of the study found that the pH of the sourdough fermented with lactic acid bacteria remained stable after 24
h. The bacterial number of WC+LP group reached the highest at 24 h, which was 9.34 lg(CFU/g sourdough). After 24 h
fermentation, the lactic acid content in LP group was 7.75 mg/g sourdough, and the acetic acid content in LP+WC
group was 0.49 mg/g sourdough. The T, relaxation time of steamed bread dough with sourdough was 23543 ms and of
CK group was 252.35 ms, The T, relaxation time of these groups was shorter than that without sourdough which was
289.94 ms, and the viscoelasticity of steamed bread dough decreased. The addition of sourdough increased specific vol-
ume, reduced the hardness and improved the elasticity of steamed bread, the maximum specific volume of the LP+WC
group was 2.17 mL/g, which was 20.56% higher than that of ordinary yeast bread, the hardness of the LP+WC group
was reduced by 25.89% and the elasticity of the LP+WC group increased by 4.5% compared with that of ordinary dry
yeast bread (OSB). GC-MS analysis showed that 35 flavor substances were detected in LP+WC group, with the largest
variety. The results showed that the quality and flavor of steamed bread could be improved by the compound fermented
sourdough with Weissella confusa and Lactobacillus plantarum, which laid a theoretical foundation for the next use of re-
lated bacteria to ferment sourdough.

Keywords Weissella confusa; Lactobacillus plantarum; sourdough; steamed bread quality; flavor



