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ABSTRACT: Objective To investigate the effects of traditional starter culture from different regions of China on
the quality of steamed bread, and screen products with better quality of the traditional starter starter. Methods The
traditional starter culture from 10 regions was collected as the experimental materials to make steamed bread. The
changes of microorganism during the sourdough fermentation and the quality indexes of steamed bread in different
regions were measured and sensory evaluation was carried out. Results There were significant differences in the
quality indexes of steamed bread fermented by traditional starter culture from different regions. The growth trends of

yeast and lactic acid bacteria were similar and regular during sourdough fermentation. In the early stage of
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fermentation, the number of yeast rapidly increased to maturity after the maturity of the sourdough, and its quantity

tended to be stable. Lactic acid bacteria entered the rapid growth stage after a short period of adaptation in the early

stage of fermentation, and the number of lactic acid bacteria decreased significantly after the dough maturity.

Comprehensive analysis of texture indexes, physical property indexes and sensory evaluation of steamed bread, the

comprehensive quality of steamed bread made by number 5# was the best, and the highest sensory score was 89.

Conclusion The results of this study provide a theoretical basis for the rational utilization of traditional starter

culture in the industrial production of steamed bread.

KEY WORDS: steamed bread fermented by traditional starter culture; texture index; physical property index;

quality improvement.
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Table 2 Determination of basic physicochemical indexes of
wheat flour

Ky RSy WOKE WA OHEN Hien RUER
(%) (%) (%) (%) (%) (%) [Al(min)
1.7 049 565 277 105 728 438

AKEF R AL KB4 1 T B A R R AR T EA T R I,
MEEFRREIREE N 37 C, BER 60%. i NHRNER
FRBR I e B IR A5, A R Ik By & B S8 il B8k
FREL 100 g 1HFIHEFTRCRL, K RIS A4 S BCE A R R A
FRIEAT MBS 20 min B9 TIREEA, SRJE K ZE] 20 min, 5
K5 5 min J5 BPRT TS, 2= Ib5E 8 Sk B HIE . BRREIE 3
A8k, FAFEMERE 3 RIS,
24 TWHE
24.1 EBEKIBIEAT N F ik

A FE By I N R A AR RO et
WA R R RO RS R AR A
242 ZEEKHE @ LB IR A it S

EEIEIE 2 h FREL 10 g AW AT 90 mL A= FiEhk e,
P B Es i RE SRS 3950, MBS 0.85%I 2k #RER/K
X RIS AR BE AR R . FLERBAIZEER 107%, 107 A
1070 3 AR EE SR T8k, WL 0.1 mL TR T3 ik 1
T MRS S5 9258 FaEF TR, CE A 37 CRYMER S
FAATRESE 48 h JFIHEL X T RS C SR IR,
P B B S B VEE 1073, 1074 F0 107° 3 MR HEAT 5K,
I 0.1 mL PR TIA S8 R M S48 S A i B ie s 77
HL(PDA) LTI AN, BUETE 28 CRYTHESS M R S
KIFiH#.
243 B KRR IEATE R E

BHIE 2R ek E=RTHE 1 WG, SRR
L@ L VIR S 15 mm (49 IR, BU@ kiR 2 5,
fER%L P35 AN E, WRTHEE 3.0 mm/s, R
1.0 mm/s, MJSHFE 1.0 mm/s, JE45REERN 50%, 2 RJE
AL A S s, ALEIEN S 5 g0 BAFRMLUEAT 6 (REEE
W5E, BOEE.
2.4.4 EBELE KM M ARATEG N T

B HIELT 1 E 18 Sk 76 = IR T RCE | h S E 18k 1
LE2s, FHSEFF e 18 3k AR, AR5 18 Sk it i Lh (i
B R i sk A EL 2%, AR EL RO E s 18 Sk Y v B RN A% i
PR R, SESHAMIEN AEZL, i CR-5
025 THIN 2 18 Sk 3R B2 I 18 Sk MR 1S o BN RE il 38 3EA T
6 REZME, BOFHIME.
2.4.5 HEEAG K BB IR

M Sk EE IR /N 10 B AR, 2GR
WSIEAFEbR IR MR 2 B VTERE Z B PR L R T

B, P N BT AT AR Sk PR R AR AR TN A
i, HAGTM eIl 3.

®3 BAITSRE
Table 3 Scores of sensory evaluation system for
grains steamed bread

i H SHE PEhRifE
Wz I~ W =2.3:154); WAES<15:24 I
b 7R FHE 0.1 0k 14
. FRCHIEARIIFR: 12~15 43, K%
2k K]
REEH 05 gy RO AR 19
. . FEGFL A 12~15 4); HE i E: 9~2 43
e
wge s
. FEGFELE: 8~10 43 MR IE BB 6~8 47;
2 e
PR L 10 el 1-6 45

YIRI SIS 12~15 4y, SALA#H.
By5: 9~12 4% SALAREYA]: 1~9 43

P2 A2 JEE 5T 4~5 4 IR5E: 3~4 45

N ZH 15

R S R R 13 5
. o DVHETAREE SR 810 4
A Yks: 6~8 4% TSk . LAEIK: 1~6 4
EH 0 PS8 ELAKS F: 8~10 4% K% 6~8
5y TUBCRAIE, i FURS o+ 1~6 43
gy 100

2.4.6 FIEAE
BB A 1E, R Excel B {424 74K
HEAbFE, SPSS 20.0 FAEHAT I ZE43H7 -

3 HRESR

3.1 AEHXZEE R A BTS2 P HE S i

T B TR A S 1 8 B T Sk O SEAC TR R, X6 18 3k 1) it S
FHIERAT 20, ARl R K ™ HE R CO, O
AR, (TR, RBUER, AR B R R A B L
FERE I AE TS T 2E SRR, S A () 3t DX 1 Sk A £
B8k b AR AR 2250k . ORI, FLRRE AL ST e
Sk v T T A A A TR RET S, LRI S TR R T A R B AL
Ferp A & DRI, A e 2 bt e e e e o T PR Y
THAETE O, T X 1A I P R ARG 0 77 A AN [ 8 52 i
sz AICPRiN) s SN AL SN L ETziy -l suy
FP B R R FLIR B 7R B AR R A LI 1, 20 A
PRl DU, AN TR] M X T Sk 95 ThT AT A e ol 7 v e o
R FIFLIR R 9 A K SRS L A —E i 1%
R BRE TAT P i T 3 A s o 2 T A e S i
T, FLIR A 1] AT I A A K e, 8 aed Bt f) 3
S AP AR R, 2 1T P A S B 2 YR



1430 B2 A TR R I 2 e

59%

A PO T R R AT, R Y A S R
THFERA MR, I R IR R 2L T 3R A5 T fefE:
AR, DT T T A 2 v T A, LR BRI T
2~4 log CFU/mL, FLEREIEIMT 1~2 log CFU/mL. ZE A
R I, TRT DA R v v AR IR B T T REAS TR L,
R T A PR A R TR R BT IR R B, AR K B A B
i, SOHA R SRR B TR e, fE 1 R R 2w
AR, AR EE LR R AL R E AR, 2

P e 399, o T 100 VA pH R T e, et v P R K,

I IR R AR, SR BT B

8

7F

log CFU/mL
-~

# 24 3% A SH of TH 8K 9 104
B et

P TR R AR o LR IR B AR 1k
Fig. 1 Changes of LAB count during sourdough fermentation

log CFU/mL
=

I# 2% 3 4% S#  O6F TH 8% O 10#
ERIGT

Pl 2 T AT g el AR v B R B AR A

Fig.2 Changes of yeast count during sourdough fermentation
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Table 4  Texture parameters of steamed bread fermented by traditional starter culture from different regions
'S ] () ks W) Rtk MEL g /8 -¥)]
1# 2772.8+137.359¢ 0.89+0.027* 0.74+0.008" 2058.2+77.215% 2076+21.174" 0.36£0.007°
2# 3181.9+120.136™ 0.88+0.004 0.77+0.007® 2472.3+72.781° 2187.1+59.506° 0.4+0.008"
3# 3037.2+80.596" 0.88+0.014® 0.75+0.009 2302.6+84.689" 2042.8+82.739" 0.37+0.01%
44 2903.2+123.697% 0.91£0.004° 0.76+0.002 2214.1+89.904"¢ 2036.2+77.464" 0.4120.002%
5# 2324.9+40.749° 0.94+0.015" 0.8+0.034" 1878.2+113.593° 1775.1£126.617° 0.45+0.006"
6# 3333.6+£665.007° 0.88+0.009™ 0.76+0.027™ 2531.5+425.669" 2240.8+369.285" 0.38+0.027°%
T# 3751.9+48.022° 0.81+0.016" 0.74+0.05° 1916+81.841% 2119.8+123.257" 0.420.005"
8# 4044.2+278.796" 0.92+0.057° 0.790.054 3212.4+364.981° 2964.1+494.926" 0.4+0.011%
9# 4004.5+23.269° 0.86+0.024™ 0.74+0.043° 2135.7+138.416°* 1918.9+346.759™ 0.33+0.037"
10# 3733.8+72.961° 0.89+0.021% 0.77£0.02" 2024.7+58.753% 1949.1+129.412% 0.38+0.012%

Ve RBHR A T IEbRE 2 Al /NG P SCT B EARA 7] R S (B 2 () A4 7 35 1 22 5 (P<0.05).
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Table 5 General quality parameters of steamed bread fermented by traditional starter culture from different regions

Y [ AR L*1 {8 a*l i b*1 {i L*2 {4 a*2 H b*2 {H
1# 2.29+0.11°°  0.84+0.06"  87.57+0.42°  0.97+0.44% 17.5+0.07° 81+0.8° 2.2240.25° 16.54+0.07"
24 2.34+0.08" 0.73+0.01"  86.13£0.02¢  1.31+0.25*  18.53+0.02°  80.21£0.09°  2.06+£0.04°*  17.48+0.28°
3# 1.68+0.03°®  0.85+0.04° 89.74+0.2°  0.71£0.21°®  17.58+0.317  77.78+0.86°  1.47£0.06%  16.55+0.27"
4# 2.1+0.04° 0.65+0.02¢  84.25+0.31° 1.2140.04¢ 19.8+0.29° 78.3+0.57° 1.4440.01°¢  20.08+0.19°
54 2.3£0.11% 0.79+0% 88.66+0.11°  0.54+0.04%  18.84+0.13%  80.24+0.1¢ 1.4+0.3% 17.19+0.23¢
6t 1.71£0.03°  0.95+0.01*°  87.73+0.13°  0.83+0.03° 20.01+0.6°  80.32+0.02°  1.29+0.02°¢  21.79+0.52°
T# 1.97+0¢ 0.69+0.02"  88.45+0.12° 1.56+0.05¢ 19.06£0.02¢  75.75£0.34"  1.11x0.74**  18.03+0.02¢
8 1.76£0.01°" 0.7+0.02" 86.53+0.17¢  1.82+0.01°  20.24+0.05°  79.65+0.35¢ 1.04+0.2% 19.62+0.49°
9# 1.65+0® 0.68+0.01%  87.45+0.04° 1.7840.01°  21.73+0.02°  77.65+0.32°  1.02+0.03™  23.43+0.46"
104 1.84£0.01° 0.7+0.02" 78.74+0.29"  1.56+0.06°  21.24+0.18"  74.7+0.37¢ 0.65+0.24°  21.38+0.43"

W R PEUE IR M2 Rl —S1/NE S SO RE B ARAS R FRm SAME 2 B E 1 i 2 M 25 - (P<0.05),
F*6 AEMXEZELHEELREITEER
Table 6 Sensory evaluation results of steamed bread made with traditional starter culture from different regions
— AT AR b REGFE. 2 PN £, 7 B2 S (WP Ji
(15 43) (54 (1541) (10 43) (1543) (10 43) (10 43) (100 43)
1# 15 4 12 9 14 8 7 88
24 15 4 12 7 14 8 8 88
3t 14 4 12 7 14 7 8 87
4# 15 4 11 8 15 7 8 86
5# 15 4 13 8 15 8 8 89
6t 15 4 11 8 13 7 6 84
T# 15 4 12 7 14 7 8 86
8 14 4 11 7 12 7 7 80
o# 14 3 12 8 11 7 6 79
10# 13 3 12 8 10 7 7 77
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