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Differences in microbial communities and physicochemical properties in different parts of
strong-flavor Daqu
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Abstract: Microbial community structure in different parts of strong-flavor (Nongxiangxing) Daqu was analyzed by high-throughput sequencing tech-
nology and its physicochemical indicators were measured. The results showed that the main physicochemical indicators such as acid protease activity,
saccharification power, esterification power, fermentation power, and mass loss were all in the order of Daqu surface >middle layer of Daqu>inner
layer of Daqu. In terms of microbial diversity, the dominant bacteria genera in the Daqu surface were Bacillus, Thermoactinomyces, Pseudomonas,
Weissella, Lactobacillus, Cyanobacteria, Leuconostoc and Pantoea, and the dominant fungi genera were Thermoascus, Aspergillus, Candida, Wicker-
hamomyces, Rhizomucor and Byssochlamys. The dominant bacteria genera in the middle layer of Daqu were Bacillus, Thermoactinomyces, Pseu-
domonas, Weissella and Lactobacillus, and the dominant fungi genera were Thermoascus, Rhizomucor, Aspergillus, Rhizopus and Thermomyces.
The dominant bacteria genera in the inner layer of Daqu were Bacillus, Thermoactinomyces, Pseudomonas, Lactococcus and Apibacter, and the dom-
inant fungi genus was Thermoascus. The overall pattern of dominant microbial community counts were Daqu surface >middle layer of Daqu>inner
layer of Daqu. The redundancy analysis (RDA) results indicated that the enzyme activity indexes and fermentation capacity indexes were strongly re-
lated to Aspergillus, Byssochlamys, Candida, Wickerhamomyces, Bacillus, Weissella, Lactobacillus, Cyanobacteria, Leuconostoc, Acetobacter, and the
acidity was strongly related to Rhizomucor, Rhizopus and Thermomyces.
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Table 1 Physicochemical indicators in different parts of strong—flavor Daqu

i KAy/ R %/ TR M 2 11t/ w1/ ek J1/ A il A A5 R/
" % (mmol-100 g") (U-gh) (U-gh) (mg-g") [gCO, - (g-72h)"] g
ith Kz 9.53+0.83a 11.79+0.69b 15.23+6.44a 549.66+9.37a 10.08+0.45a 1.59+0.02a 66.76+5.96a
ith 8.87+1.19a 14.22+0.68a 1.1420.40b 285.9615.95b 5.97+0.48b 1.43+0.17a 51.57+3.51b
i 0> 8.47+0.59 11.47+0.95b 0.01£0.00b 237.12+18.40¢ 5.75+1.51b 1.0020.16b 45.77£2.81¢c
VL 9 R ) 9 408 22 53 .35 (P<0.05) .
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Table 2 Alpha diversity indexes of microorganisms in different parts
of strong—flavor Daqu
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A TETE Sobs
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Chaol  Shannon Simpson Coverage
ittt K¢ 160 198.27 208.86 241 0.184 16 0.999 16
M 4 204 320.11 290.67 1.93  0.28583 0.998 41
iR 285 367.62 361.23 1.85  0.29470 0.998 25
i) 60 11443 85.76 1.31  0.446 96 0.999 72
M ERE 43 5559 54.44 0.71  0.719 31 0.999 82
fifrc 15 2899 18.81 0.10  0.964 48 0.999 92
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Fig. 1 Bacterial community structure in different parts of strong—flavor
Daqu at the phylum level
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Fig. 2 Bacterial community structure in different parts of strong—flavor
Daqu at the genus level

24 RREFALRAR K AR L LMo
241 BT EKFHAEHFELN

H P 3 AT, AR A ] B A i A B Ol A o v AR A 1 A
P20 TR T (Ascomycota) JEAHT ] (Zygomycota) .
Horpr - SE R T TIP3 axX 5 5 E AR R O 4
AR, Zygomycota e #f Jz o/ 8 A7 A8, 7 #H H 5867 AH X
F2 B =ik 24.2% (A A O UL

100 r = O] —

80
X
HID( 60 + O Ascomycota
kT 0O Zygomycota
T 40} O others
S O unclassified

20

O 1 1 1

it B¢ iy v L
NG SN
E3 ETFIIKERRMUKRER XM PEREELSN
Fig. 3 Fungal community structure in different parts of strong-flavor
Daqu at the phylum level
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Fig. 4 Fungal community structure in different parts of strong—flavor
Daqu at the genus level
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M35 B— | Thermoascus 5 99.8% . & i I ¥ 4 14 J5 X Al fig
S AE R vh il B 3R R B B A B AR B R Y R
B — R AR AR A K B T SR R e = R 2,
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Lactococcus , ThermoascusZ 17 52 1F A1 ¢ H. 32 48 ] i1 .0 ;
Tt 1% (BR TR 25 I g WAL 0 TR A T ) N R BE T F8 b (K T
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erhamomyces , Bacillus , Weissella , Lactobacillus . Cyanobacte-
ria, Leuconostoc , Acetobacter 22 [A] % /& Ji& 1F A ¢ H 3 245
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P8 5 2% B WA AN ) AL A TR s A
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" © i
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Fig. 5 Redundancy analysis results of microbial community and
physicochemical indicators of different parts of strong—
flavor Daqu
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AcetobacterZ [8] BA #EAH JAE | 1 Rhizomucor ,Rhizopus |
ThermomycesF 2 £ 22 [8) AH &P 35
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