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Abstract: To systematically analyze the quality characteristics of different types of Daqu and their fermentation efficiency
under the same brewing process, and to elucidate the intrinsic correlation between Daqu quality parameters and baijiu
flavour characteristics, this study systematically compared and analyzed the physicochemical indices, microbial community
structures, and brewing effects of medium-, medium-high-, and high-temperature Daqu. Furthermore, the internal
relationships among these three aspects were examined. The analysis of physicochemical indices revealed that medium-
temperature Daqu exhibited the highest moisture content, saccharifying power, and liquefaction power, while high-
temperature Daqu showed the highest acidity. In terms of microbial community structure, the main dominant genera in
medium-temperature Daqu were Aspergillus (70.90% abundance), Thermomyces (10.74% abundance), Bacillus (32.54%
abundance), and Staphylococcus (15.56% abundance). In medium-high-temperature Daqu, the dominant genera included
Aspergillus (75.52% abundance), Saccharomycetales (14.97% abundance), and Weissella (16.65% abundance). High-
temperature Daqu was primarily characterized by the presence of Aspergillus (33.84% abundance), Thermomyces (33.67%
abundance), Virgibacillus (25.52% abundance), and Kroppentedtia (24.10% abundance). The analysis of the brewing effect
showed nine different flavour substances in the three kinds of Daqu baijiu. The sensory experience of medium-temperature
Daqu baijiu was sweet and harmonious. Medium-high-temperature Daqu baijiu had a pleasing grain aroma, and high-
temperature Daqu baijiui had a rich aroma and pure aftertaste. The results of the correlation analysis indicated that acidity
was positively correlated with the abundance of Thermoascus and Virgibacillus. Liquefaction power positively correlated
with Wallemia, Staphylococcus, and Saccharopolyspora abundance. Additionally, saccharifying power was positively
correlated with Pantoea, while fermentation power was positively correlated with Weissella abundance. The
physicochemical properties of Daqu significantly influenced its microbial community composition. Aspergillus showed a
negative correlation with the content of methanol and isobutanol. Bacillus, Staphylococcus, and Saccharopolyspora
abundance were positively correlated with ethyl acetate and ethyl lactate, whereas Lactobacillus abundance was negatively
correlated with ethyl acetate content. The various flavour types of Daqu differed significantly in the physicochemical and
microbial compositions among the various flavour types of Daqu. Within the same process, the style of different flavour
types of Daqu baijiu was primarily determined by the processing style. The physicochemical properties and microbial
diversity of Daqu were closely linked to the quality of baijiu. This study demonstrated the influence of Daqu and processing
methods on baijiu style, explored the relationship between Daqu's physicochemical and microbial aspects and baijiu flavour,
and provided a theoretical foundation for enhancing the quality of different flavour baijiu and integrating various flavour
types.

Key words: Daqu; physicochemical property; microbiological population; flavor compounds; correlation analysis
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T A FRRR A — 1798 bR 2252 0. 35 (P<0.05), ns R T H 125+

R AR g 248 il v S Y AR — o SR A
T, K pE Ry sl H A S 2SS A S AT R TR I R T,
WAL T 1 JEAE I il R A B S A A TR S Y E
K 1 J2FE Rt v S s ) CanieRE e . FLIR PR
S5 ) I AR S R TR iR 1S Rt 2
AR R 2 TR T IR A R R o ) L S AR
KL J1 . wiAk AN e ) = L EAE L, e
T AR R AR . MTD RO L 1 B EE ST
MHTD( P<0.05), MHTD B85 1k J7 i 2 25 F HTD
(P<0.05), 7] VLB phid 2 it e, bbb 3%
Wik, MTD BYAL 71 B3 % T MHTD(P<0.05),
MHTD #1 HTD Fy b)) Jc il 2= 5, (iR B E
BRI BT WA 1B R . X 5 R
[ s A R P AN ) 7 0 PR PR T 2549 %, MTD &
AR PP R R, TR P R T R TR
TERDLE S, PR 2 AR 2 R fk, $2 5 JEURR
FAZE, i iR, 1 MHTD. HTD 4551l 2 v 7 75
TR A T P PR R, PP AR PR R T2
7=, s EHA LA, FORWE AL R A FI F )5 LA
U K Ty =T8S, S0 PR & 5T
2.2 AREIKEREIEZT SR

3 3=t v 3 0 43 AT A TR il A o T TR A
¥, RGN AE 225 . *F 3 PPl i B M B
PELEAI VAT M, WL 1. PR 1a AT, 3 FhoR i dt
Kt 143 DS EAZWMAEY &, B 63 A~ EAMAEY S

. Count
3 J 60

f | -
e N
\ 40
[ "
{ A .
L3 28 | 20

MHTD ~ HmD
b 300
(R
280
260
S %
a0 7
© A,
220
200
180
MTD MHTD HTD
PNHEE
c 24
22
2.0
g
£ 1.8
2
x 1.6
1.4
1.2
MTD MHTD HTD
PNLEAR S
d 100 [ Others
[ Byssochlamys
30 =z I Dothideomycetes
1 Fungi
e Bl Wickerhamomyces
< 60 W Ascomycota
i [ Wallemia
4 1 Monascus
= 40 [0 Thermoascus
= [ Eurotiomycetes
B Eurotiales
20 Saccharomycetales
v Thermomyces
[ Aspergillus

MTD MHTD HTD
PN

P =R B A R A A BT
Fig.1 Analysis of eukaryotic microbial community structure
of three kinds of Daqu

1 a: I TJE K/ Venn K, b: 3T )@ K11 Chaol [, c:
FETJE K1 Shannon 18, d: BEAZ A YR A B

S 3 AR, A S S Y 44.06%
Chaol ER/RTHA W0 Z 461, Shannon R /R 4= 4
AR P& FREANI S R0 I 1b AT, 3 Ao
R A R e 2R . R 1o mIA, 3 Fp
Kt Shannon 78 % 1) 2% & 2y MTD>HTD>MHTD,
T UL v gl R ) A AR A R R SR R N A 5
o FLAZTAE MRS 53 A0 AR (B 1d) g5 SR 3R,
MTD i) = 2L B A A Y TS S il B & (Asper-
gillus, FFE 5 . 70.90%) . WE 22 10545 )& ( Thermo-



- 154 -

B Tl B

2026 4F 3 A

myces, 10.74%)%5; MHTD B EEA AL A YIS
RS (Aspergillus, - (5 75.52%) . Saccharo-
mycetales(14.97%)%5; HTD ) EE R ELAZMEY)
J& AN EEE (Aspergillus, FJE 5 1 33.84%) | g#hez
)& (Thermomyces, 33.67%) . Eurotiales(12.59%)
&, AR, B E (Uspergillus) &5 2R .
CAR T MR 2SR L1 . TRIR LR S TEARSC!S, RN
OV R O R R e 10 T e SR 22 AR A A4, Rl sy
A AR 0 & AR LA R R B
It SN S5 A A OGP 7, X IR IXUBRAR
WEAMRIEENU, 3 o i EAR AR Y e KT
A MR 2, (O B E Y @ PSR R A7
TEZE 5, X AT HE 2L 3 A BRI M RE A 25 5 1Y
eSS

XF 3 i Ot i AR A R R S AR A T AT
ULE 2. & 2a ATHI, 3 Aol HAS B 202 IR
WAEE, Horp 62 DN IFUZUE RS 3 ROt AT,
A TR 1Y 30.69%. FH IR 2b AT, BifiE Rl
R BE T H i EAZ A A B CE W = . I 2¢ \]
SR, e TR R I R AR AR AR AR v TR BE RN A S BE A
o I EIREIE 3 AT AR (] 2d) 2521581, 3 F
Kt i 2 E M AR EE A 22 >, MTD
PR FAZ A MR S 2P AT B )m (Bacillus, F78
kb 32.54%) | #i25ER 8 (Staphylococcus, 15.56%) |
WEZ A JE (Saccharopolyspora, 14.23%)%:; MHTD
AR S AZ A P 8 BRI IR (Weissella, F-1E 5
kb 16.65%) . Limosilactobacillus(10.90%) . Kroppen-
stedtia(9.50% ) 55; HTD HIPLHIEAZ M EY)E IAZE

a MTD
Count
18 g 60
k50
40
130
20
C =R
3.0
2.9
[=]
g ZZzz2a
£ 28
-=
wn
2.7
2.6 =
MTD MHTD HTD
Killi £ Fx
& 2

Chaol

AR 5 (%)

B JE (Virgibacillus, &3 5 b 25.52%) . Kroppen-
stedtia(24.10%) . ZFHUFT R IE (Bacillus, 11.97%) | 1§
PEZEAF B (Oceanobacillus, 10.11%)4¢ . HHWF5E
ZBH, ZEAUFT A R 00 BRI B RE ANUE A B A B, (R E
JERL i, SR R TR R R BT . MTD g
AT B = B e vy, X T BE e HOME A ) Fnis Ak 7 s
MHTD F1 HTD &8 o w38 i a0
255 5 DENG %P9 [ 5T 45 2R Kroppenstedtia ., %f
AT 8 R By —2, PRI LIZER
AR o 3, iRl 2Bl Fe b g el B R A
W L IRE S ENE S CUT 5P ORI IR 4l S —3.
2.3 T REIKHEREBERES T

SR FEAS ) R iR R TR XUk B o o e 22 5,
SR FHAAH X —Fh o i R R A v ) XUk
JE S AT T AT, R EALRERRS | B S
FERZE AL UK, FHA RS 16 F, s 15 F, B
5, RS 3

W RS R R A 2 F Y R, HIE 3
AIAL, AP ARE P RIS BT B & 2 1056.95~
6438.09 mg/L, TEARZ XU B 5 Lo, H& =
L e g B AR B XS R R . DA A 20 R i B s
T2 AR, ANEIC R FVP Y 288 2L TR & e e
=, HORFLR OB, EE SR D OR O BR & i
38 H e T LR 2R o, H 2 FL I R R > 12
MTD. NHTD. HTD i+ b £ L L4350 2 1:0.30.
1:0.27. 1:0.38, i XAl , MTD e iR s
BR AN T R Z.1R & & W 3% = T MHTD 1 HTD
(P<0.05), .1 Z W5 S W 8 0 B9 B AR FH a4,
240
230 Q
220
210
200
190
180
170
160

7,

272

MTD HTD

(VR I OB W08 R H

MTD MHTD
PNGEA

SRR ) S S AT 2 R A
Fig.2 Analysis of prokaryotic microbial community structure of three kinds of Daqu

e a: FETEAKFN Venn B b: ZEFJE KM Chaol El; c: ZF /@ /K1 Shannon 85 d: JFAZIMA YIREE /A AR



%478 % ol kB, AR HETREEMAFEORFTOR R i 5 S RS PERERADCHE - 155 -

2 3R L
R 4000 TR
=
2 3000
]
%z 2000 a
1000 7/2 ¢
7
MTD HTD

B3 AR AERE Y o

Fig.3 Content of esters in different Daqu liquor samples
& W= A FEFE T, FRAFFRRBA B ESEE R
(P<0.05), ns 32/~ JC i 3 14 22 57 CHEA T B A T A 12 44 16 ) 5
& 4~ 5 Al

L g XU ot & 05 T 25456, MHTD WAL
Y TR 2, BiR A IE I R 2 iR & & W 3 & T MTD Hl
HTD(P<0.05); HTD B b iR £ B FIARAH R £, 5
T WS T MTD Al MHTD(P<0.05) .
SRS SE 7/ P S R S i PN P 7
JoT, Bk A SR, B B AR SR R B

600 a2
500
o
o 400 o
£ 300
42 900 gﬁ :
100 ;5«;
oL 4
50
T
2- 1 i a
40 1S
5 e
= 7 H i
2N mpkcm
i
= 20
10
MTD MHTD HTD
WFE

K4 SRR R R o i
Fig.4 Alcohol content of different Daqu liquor samples

FHPH i i) ot SR Sk FR AN i A, R
Bs e F vh R TR FE AR, ARYE GB 2757-2012 &
L A I GERRUE 2T BRI R 1 v Y
B AUINT 600 mg/LPY; ven G w2 P 74 JXUBR STk
YRz —, BAKRE . A BEEEE, S AW
Pa2el, B 4 W%, MTD., MHTD, HTD ¥ &£
P E 4 h 271.83430.33 . 65.64£28.53, 157.35+
20.20 mg/L, BFFEIbhRTE, 2,3-T ., 5T 8., =
DL, 1,2-P5 s, IEPNEE, IE T 1. Wik e 32
)RR i, AN TR R A v s 5 AR 25 7 -

E A Hh 3 B I SIS ) BT B TR T AR |
ST PR ORI A R B 1 R AR (E e
SPEAE AR AR, B2 A e, A E SA BT,
R B ARE P A 3] 2 1 . LT . SN | ORI R
SETEE S PSS BT . L QSR L dR R T
BESS BT, T 1P XU A R E ™S . 3 Rk g
FEH HTD W H 21 & i W 38 = MHTD(P<0.05) o
FH Bl 5B AT, 3 ok il v A o HeAG I 2 3 FRERZE )
JE: DA, 2- SRR 3-353E-2- T HR, PIERAN 2- 8 HRHg
SRy Y BRI SR PO, 332 TR (I A 1
FIRARAE T, (AR ARTE =Eus . FURRERECY, AR
WIREIES ) o & AR 25 57 o

A 350 " a
300 A ¢ G
INSE- 0
g 250 %%%@x
g 200 JT I RE
I8 150
K
100
50
7
0 NS a ns
MTD
B 120 == N
2 2-J R
100 3-FRHE-2- T
o
> 80
£
1 60
&
—b K%
MHTD
e

K5 AFEDCHIE RS | B2
Fig.5 Aldehyde and ketone content in different Daqu
liquor samples
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