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Effects of Refined and Whole Grain Wheat Flour on Microbial Community of
Backslopping Fermented Sourdough and Physicochemical Properties of
Steamed Bread
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Abstract ; The refined flour and whole grain flour of the same variety of wheat were used as raw materials
to produce sourdough steamed bread by backslopping fermentation. The effects of white flour and whole
grain flour on the microbiota of backslopping fermented sourdough and the physicochemical properties of
steamed bread were investigated by comparing the differences between the sourdough microbiome and the
properties of steamed bread. The results showed that the differences in fungal communities between
mature refined flour and whole wheat sourdough were mainly reflected in the differences in fungal
community structure. Blumeria graminis was the dominant fungus in refined flour sourdough, while
Saccharomyces sp. was the dominant fungus in whole wheat sourdough. The physicochemical properties
and sensory quality of steamed bread made from backslopping fermentation with whole wheat and refined
flour were compared comprehensively. The results of principal component analysis showed that the
preparation method was the main factor affecting the physicochemical properties of steamed bread, while

the flour type (refined flour and whole wheat flour) was the secondary factor. Finally, Person correlation
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analysis proved that six key microorganisms had significant and specific effects on multiple

physicochemical properties of refined flour and whole wheat steamed bread. In conclusion, the results

proved that backslopping fermentation could effectively improve and enhance the comprehensive

physicochemical properties of wheat steamed bread, and whole wheat flour could further improve the

nutrition, function and sensory quality of wheat steamed bread compared with refined flour. These results

provided theoretical insights and experimental basis for the development and application of whole wheat

steamed bread.

Key words: steamed bread; sourdough; microbial community; backslopping fermentation; texture;

principal component analysis
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A3 TBS — 380 # %¢ 5t X, Mumina 2\ &), 3£ H;
[Mumina HiSeq & M & {L, Mumina 2 &, 3& H;
Covaris M220 Nanopore FI ] & 1%, Oxford 2 &, 3¢
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v & AT PR A
1.3 EBmEAFMNEIESLHFE

TR W ALK 56 /N 22 K L By, 3k 90 H i,
o B A 2 /N A Ky 5 B P B B ML 25 IR /N 22 R s Kk B A
JARZF 2 K B I I 0 /N 22 BORL K B, 3 90 B i, 4+ 3
Rl INFE By o B4 22 by B8ORS ) Ky 50 g, BITA 50 g T
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S1 g 422 My el (1IR3 A1 21 g JO iR /K T S T AL Hh B T
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0.5 g BH/NIRAT, I AGE 5 LR I8 75 pH {4 5 [
KRR A — B, HAa PR S Bk bl s sk — 2.
N LAk 422 M T 182 Sk 23 AR IC S AQ il AB,
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iR Rl D
L.5.3 AWfE BN
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eGL) By I =&, M
GB5009. 9—2016 J7 i I 5 Ve k3 75 &k
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Z I8 T/ NAIA 097—2021 Jy ¥ I 7E 18 3k 1) 5
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o
112 EBIHBEFEREINNUE
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TPTZ %W 2.5 mL 20 mmol/L () = G 4k 2k % Wi A
25 mL 0.1 mol/L ZTR— . RN % wh i, IR & 21 5
F 37°C K ¥ 10 min J5 15 8] FRAP T fE . W
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OIS 035 i 1D N T 73 O P '
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Tab.1 Sensory evaluation for steamed bread
BT H W53 b o
S JEW XFFR 12 ~15; 148 8 ~ 11 BRI Fr 4 ~ 7
o PR HARE R 8 ~ 151146 ~7;

7
R KWE4~5
45k RALHL) 12 ~ 15, 4E 8 ~ 11 Ry L) 4 ~7
I % ROREF 15 ~20; 1% 10 ~15; 40 4 ~10
NS EH LK 10 ~15; 55 6 ~10; 47 F 0k 4 ~5
BEW 14 ~ 20 BEA T IR XK 8 ~ 14

K2 )

AT 4 ~T

1.15 HEFE/EBSSEITHT

FI A FE SRR I S AT 3 U, Bl DL M +
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Fig. 1 The pH value changes of whole grain and refined

flour sourdough during backlopping fermentation
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Fig. 2

The «a-diversity of microbial communities in mature

whole grain and refined flour sourdough
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Fig.3 Community composition in mature whole grain

and refined flour sourdough
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Fig.4 LEfSe analysis of microbial communities in mature whole grain and refined flour sourdough

2.3 EMMELEE . LEMRAERNZME

P S S T B A R R S R AR AR, 2
P T b 4 22 18 3k A2 0G0 Y T BRI AR SY 6 4 1B
KBS RNER 2 iR, MIREBSZIE LT
B ZMF A mEk (P <0.05), [1¥ KB4 %18
koa” R AE (H WS T A HEE L (P <0.05), i []
WREAZMAmEL G HEAREZER (P>
0.05) , SRk ki N TR b 4= 22 F0 T 12 sk o )i
2 EE R A B, X e A AR I A I E 7 AN
[7i] L4 22 R0 1 T %o 8 Sk £ 3 ) 5 2 — 3, B 4

x2 BAMBEMR

Tab.2 Chroma properties of steamed bread
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