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Abstract: [Objective] This study was designed to elucidate the microbial community succession dynamics of
rice straw and high-temperature Daqu at distinct stages of fermentation, investigate the associations between
differential metabolites and dominant microorganisms, and preliminarily predict the sources and contribution of
microorganisms in high-temperature Daqu. [Method] High-throughput sequencing combined with liquid
chromatography-mass spectrometry (LC-MS) was used to analyze the variation patterns of microbial
communities and metabolites during the fermentation of high-temperature Daqu. [Result] Pantoea and
Pseudomonas were the dominant bacterial genera, while the dominant fungal genera were Mrakia and
Nigrospora in new rice straw (XC). For mother rice straw (MC), Bacillus and Saccharopolyspora were identified

as the dominant bacterial genera. At various fermentation stages, the dominant fungal genera were Thermomyces
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and Aspergillus, whereas the dominant bacterial genera were Saccharopolyspora, Acinetobacter, Bacillus, and
Thermoactinomyces. LEfSe revealed no significant differences in the dominant bacterial taxa between high-
temperature Daqu and rice straw. In contrast, a total of six differential fungal taxa were collectively identified
through co-analysis. Among them, Alfaria and Myriococcum were recognized as the marker fungal specific to rice
straw, while Pichia. Saccharomyces. Monascus, and Kodamaea were the representative marker fungal in high-
temperature Daqu. Source Tracker-based source tracking analysis indicated that the bacterial contribution of rice
straw to high-temperature Daqu was negligible across different stages, whereas the fungal contribution varied
among stages. Notably, the second-turn rice straw (EFC) exerted the highest fungal contribution to the detached
Daqu (CQQ). Metabolomic profiling revealed 197 differential metabolites between rice straw and high-temperature
Daqu. The correlation network between these differential metabolites and dominant microorganisms underpinned
the fundamental biological regulatory mechanisms governing the fermentation process. [Conclusion] This study

establishes a foundation for subsequent investigations into the fermentation mechanism of high-temperature Daqu

and for enhancing the controllability of traditional fermentation processes.

Keywords: high-temperature Daqu; rice straw; microbial diversity; source tracking analysis; differential metabolite

T A A R E B 2 000 £ 4R 1R 7 S, 1A
I WK H 4 O iR R i (60~65 °C ) | A IR K
(50~60 °C) A i K it (40~50 °CO™ . &y i oK
DA/ 22 0 32 BEJEORL, J2 8 7 A 1 I R O R R i
ME — W A0 A R, B PR A R VR R AL R A
SRR 1R AR O K R B R
8 B e b AT B R 2 — B R R IR IR R
WA B B i A A AR R T R e i Rl O 1
Tt e S AR P R U el R R R Y RN R T R
A E R Y,

AR, QA MR FIRIE 78 Tl Kih 5
FE S A DR TR S R o e T K R B L R
Bacillus. Lactobacillus~ Weissella. Thermoactinomyces
& E B A MW JE , Thermomyces Aspergillus
Saccharomyces #& 3 B (¥ {1 34 B W B . 5K 5 dE
SEUTR AR g1 n] £ 7% VA R0 G W T R K B
g =TI AN I S O S U TN o R R T e
VR, & SRR, R R b AR B
J& N Pantoea, T & % ¥ v § N Bacillus Fl
Saccharopolyspora, 5 & I K #h AL % 41 0 J&8 A1 L,
HEBESRMEFE R EFHSNBEY R ES
TR H (P<0.05) . WFFUR BT, 78 S B A2 7™ 1 %2
(PO E DT R AN I N T
GOE7 53 S 0| =1 By Nl R EU i Bl O =S AV
Qi) il o B BT ROME A AR M T R R D
SRR . Du SR kA A W05 SR 4 BT v i K R
G/ STRELE L B S M e N G S

BRI PR 32 SRR, T L R 2 ORI Tt MG, X
Wang ZH O F 4 B — 2. R, miR K il 5 RS
B A R R DA B R KU ) R 2 ] R B AR
A et — A .

BT A AL DR TR N (el — Ik
I @ i I/ DA N VN B2 e )
85 00 A (5] 28 ) R B O 9t 98 6 1, SR s &2
J 52 AT A AR ) B A 4 R 2L R v B A L
P8 o3 v iR K SRR A AR M) TS, R A LC-MS
oy B iR K i 5 R 2 (A = S AR, LU
B — 20 ) B v I OK R T AL BE L AR Ak RS R AL A%
AR ALK
1 MErS g7k
L1 M5 5F

RO B S 5 B R AR (RO I
% H B A 7] ;E.ZN.A™ Mag-Bind Soil DNA Kit izt
7% : 35 H OMEGA BioTek 2 7 ; Qubit dsDNA HS
AT & R R RBHR A A
12 NFE5EE

i 1= RO AH & 45 : Thermo Vanquish &Y, 3¢ [H 5§
R R BEHEL A F] RS X : Thermo Q Exactive
Focus Y, 56 [H FE 8K W R B A | s B3 &R K
B a4 : KG-AP32L &, H A ALP A A ; Jig 3 1R & 2%
GL-88B 2, i ] 1 H Ak DL JR A 2% il i A PR A 7] 5
R 47 A 20E I 2% - TNDO3-H-H &, 3 JIl 441 GE I
B A B 7] PCRAL:ETC811 MY, Jb 5T 75 ik 61 37
AR A R AR KA DYCZ-21 B, Jb 5 i

101



Journal of Food Science and Biotechnology

INTAXEE T B A% R 48 FR-1000 8, Filg R H
BHEA PR A ¥ VR B0 AL : H1850-R 2 , 8 7 I8 AX
SIS AT R A PR 2 | s 22 A - MB-96 Y,
WL 56 BEA 38 PRA A

1.3 7k

1.3.1 H&k%

e K R R RE S R E H VR BT TE AT
SOl i R ) B N A B Y A 2L = L
REECAF RPN ECGETT PO REERESR
PN R =N S B BN 2R O
il il iR CAQQ) , il IR 28 J il il 2L Ji5 HE N R B Js B
) e e R s — R B K il CYFQD , i IR 7E R B
27 d KB IR K s B il K il CEFQ) , il iR
TE R b5 42 14 d KR 1 i K il s CQQ, |l IR 7E &
W% 3 22 40 d R el K il o RE SRR B X,
B B AR P 2R (R T Ak R A B A L MC, AR
R 5 i K M 2 40 d kT Ok Ok i E I
VSIND/ W& = VSR LR N O A Y
(AQC) , il R 72 3 N K % 5 J= , K 6 70 XC AT MC
REJE,HTRREmE: — i FEE(YFO , A5
A IR R 22 7 d R S, 3R AT — ORI it B SR £ 1
FAELEFC, G MM R4 14 d R 5 34T 28 IR
Bt B R A B AR B PRl AR B (CQO) , Ag H R Hh IR
240 d KB G , K F o A il BE 2 R B 6 I OR 4R
FORE . A 00 FE R 4E 340, JE i REEFE N 3017,
B 3O RE 2R A LSRR A 3R 10N SR A R
o FERAERT 10N 28GR BT 0 B %5 B HURE 4R
W, T -4 CCORAT , iy [0 S 58 = 3 AT R 2 #

e D .................... G SEH
R em—— T ————— H
— . 1
7 ----- s
C e Fooo e,

Bl ABEAZHEBERORELETER

Fig. 1 Schematic diagram of sampling location for high-

temperature Daqu in the fermentation room
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Fig. 2 Venn diagrams of OTU in high-temperature Daqu and rice straw
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Table 1 a-Diversity index analysis
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T i 5
Shannonf8%{  Simpson $i % Chaol fi5 % Hii%/%  Shannonfi#l  Simpsonfi#t Chaol #8%L  HHEE/%
AQQ 2.93 0.06 22.00 100.00 1.85 0.33 445.51 100.00
YFQ 3.93 0.02 58.00 100.00 3.22 0.08 263.67 100.00
EFQ 3.81 0.03 56.00 100.00 3.34 0.07 209.00 100.00
CcQQ 3.81 0.04 67.00 100.00 1.26 0.42 439.19 100.00
XC 3.63 0.03 48.00 100.00 2.18 0.23 506.05 100.00
MC 2.13 0.15 11.00 100.00 1.76 0.45 575.23 100.00
AQC 2.29 0.13 15.00 100.00 1.51 0.42 536.12 100.00
YFC 3.33 0.04 36.00 100.00 2.52 0.18 555.24 100.00
EFC 3.59 0.04 49.00 100.00 1.09 0.62 528.32 100.00
CcQC 3.81 0.03 57.00 100.00 1.96 0.28 554.59 100.00
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Fig. 3 Genus-level community structure and differential microorganisms
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