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Abstract: To compare the physicochemical characteristics and microbial community differences among strong-aroma Daqu
from Yibin, Luzhou, Deyang, and Chengdu in Sichuan Province, this study utilized national standard testing and high-
throughput sequencing methods to analyze various physicochemical indicators and microbial community structures across

these regions. Spearman correlation analysis was performed to explore their interrelationships. The results indicated min-
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imal variations in moisture content, starch content, and acidity levels among the regions, all of which met industry stan-
dards. Daqu from Chengdu exhibited the highest saccharifying power (397.50 U/g) and liquefaction power (1.35 U/g),
while Yibin Daqu showed slightly better esterification power. Both Yibin and Chengdu Daqu demonstrated superior fer-
mentation power. In terms of microbial communities, prokaryotic diversity was significantly higher than that of eukaryotic
organisms. Among prokaryotes, the Bacillota phylum displayed four geographically shared dominant groups, whereas the
Bacillus and Weissella genera showed regional variations. Chengdu Daqu was unique in hosting the distinctive genus Leu-
conostoc, with the Luzhou region exhibiting the highest prokaryotic richness (Ace index 139.67) and the Deyang region
maintaining the highest diversity (Shannon index 2.79). Eukaryotic communities revealed distinct patterns: Ascomycota
dominated with over 85% relative abundance, Aspergillus was universally dominant across regions, and the Deyang region's
eukaryotic community exhibited the richest complexity (ACE index 51.17, Shannon index 1.69), contrasting with
Chengdu's lowest diversity. Correlation analysis revealed strong positive correlations between Leuconostoc and Weissella
with saccharification capacity, and Bacillus with fermentation power. Among eukaryotes, Saccharomycopsis strongly corre-
lated with saccharification capacity, while Candida and Thermoascus showed positive associations with esterification
capacity. This study confirms significant regional differences in the physicochemical characteristics and microbial commu-
nity structures of concentrated Daqu from various production areas in Sichuan, with clear geographical correlations between
these factors. It provides theoretical support for the screening of high-quality Daqu and the optimization of brewing tech-
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nology, and aids the strong aroma liquor industry in developing towards precision and standardization.

Key words: Luzhou-flavor Daqu; physical and chemical properties; microorganisms; high-throughput
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AT S . AR A PR CRJHE A 519 515F/
806R( 5’-GTGYCAGCMGCCGCGGTAA-3Fl1 5°-
GGACTACNVGGGTWTCTAAT-3"), §" 34 i¥ A= ¥y
16S INA ZEH Y V4 R[4 X, B R HEH S
ITS1F/ITS2R( 5°-CTTGGTCATTTAGAGGAAGTA
A-3"Fl1 5>-GCTGCGTTCTTCATCGATGC-3"), 1
ITS1 X, PCR ¥ ##F)F: FiAE M 95 °C 3 min, 45T
95 °C 30 s, 3Bk 55 °C 30 s, ZEAH 72 °C 30 s, J5 HEfH
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FE R Z4EE L PRI A 25T, BEAE I AE 327.30~
397.50 U/g, CD ¥ fivbifk J7 5 s, i 35 (P<0.05) =
F YD 1 DD, LD 5 CD 223435 (P>0.05), JZ ik
CD vERHRILAE Ty fei, nT RS2 F TR A i skl ot
T, B N R T SR BRI R, Wik
S WHEAR Tt 22 15 UE K3 ORIDRE i A6 Sk v I 1) Sk
RORE, WAL JITE 0.97~1.35 U/g 22 8], itk J1=4E
a-VERS B TE R 4 fr A JE A RIS I RA RE 1 . i
FR X AL 7 .35 (P<0.05) i T HABHL X, 3ERy
WASICRE A BGEDR | FEBHH X, S ARAR T s Al
VPN R X IR AN . AR AR, T DA T4 . TR
Wk PR R 32, (A5 AR ) 2R AT RGP AR
WA AR B ZAE 2, SO i Ak T ek 2 L
g Ak F1 G BBl A 173.21~199.80 U/g, B G B 35 25 5,
{8 YD PRk Jym& Ak, FIF RIS (AN iR 208 ) A= ik, 34
SR ) SRR EES & T SR B A= W mT A i
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Table 1 Physicochemical properties of Luzhou-flavor Daqu in different regions
T K53 (%) fi% 8 (mmol/10 g) TER (%) B J1(U/g) itk J1(Ulg) Figfk )1 (U/g) KW (Ulg)
YD 12.5940.12° 1.0540.09* 64.18+0.91° 342.50+12.50° 0.97+0.01° 199.80+19.72° 0.50+0.00"
LD 12.36+0.14° 0.93+0.03" 64.97+1.44° 367.00+17.00° 0.95+0.01° 176.75+19.48° 0.45+0.02°
DD 12.2940.12° 1.07+0.07* 63.89+0.26° 327.30+6.30 1.22+0.02° 173.21+16.33° 0.42+0.02°
CD 12.3840.07° 0.94+0.02° 62.87+0.14° 397.50+7.50° 1.35+0.02* 192.43+19.68° 0.50+0.03*

T RISV A R 7R 7R 28 5 125 (P<0.05) , AR P RERZR T W35 22 53 (P>0.05 ), 322~3R3[A]
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Fig.1 Rarefaction curves of prokaryotes (a) and fungi (b)

obtained by high-throughput sequencing
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OTU. & 2b AT A1, 4 1~ K il AF i AT A Y
OTU 2%k 74 4~, Kili#£ 5 YD, LD, DD, CD
i) OTU %4435k 38. 38, 50. 43 1~ Ho 19 OTU %L
H4 17 4, #£45% YD, LD, DD, CD 43 SI4E7E 2. 7.
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Table 2  Analysis of a-diversity of prokaryotic microorganisms in strong-flavor Daqu from different regions
FE b ACE#8%{ Chaol¥5 %% Coverage(%) Shannonf§ %k Simpsont& %L SobsTE%L
YD 131.95+28.16° 131.004+27.90° 99.96+0.01* 2.1240.05¢ 0.21+0.06" 108.00+21.00°
LD 139.67+10.18° 131.00+10.15° 99.97+0.01* 2.560.03° 0.14+0.02° 117.00+15.00°
DD 121.11+11.23¢ 121.36+11.52° 99.97+0.02* 2.79+0.12° 0.08+0.02¢ 109.00+30.00°
CD 106.60+15.30¢ 102.71+15.63¢ 99.98+0.00* 2.50+0.20° 0.12+0.05¢ 98.00:27.00°
# 3 AR A R EA A a- Z R
Table 3  Analysis of a-diversity of eukaryotic microorganisms in fstrong-flavor Daqu from different regions
FE b ACEF8%L Chaol#5%L Coverage(%) Shannonf& %X Simpsonf& %X SobsTE%L
YD 43.23+£1.26° 40.14+1.32° 99.99+0.00* 1.2740.13¢ 0.36+0.09° 38.00+2.00°
LD 39.35+2.30¢ 38.60+2.36° 99.99+0.00* 1.46+0.21° 0.31£0.13° 38.00+6.00°
DD 51.1745.23° 50.50+5.43° 99.99+0.00* 1.69+0.35° 0.27+0.08¢ 50.00+6.00*
CD 46.61+3.39° 45.50+3.46° 99.99+0.00* 1.20+0.16° 0.40+0.05* 43.00+5.00°
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Fig.2 Venn diagrams of prokaryotic (a) and eukaryotic (b)
microorganisms' OTU features in strong-flavor Daqu
from various regions
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