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Abstract: Objective: The correlation degree between organic acids and microbial community structure of pit mud (PM)
with different depths in new PM (3 years old) and old PM (30 years old) was analyzed in order to understand the aging and
maturation rule of PM in vertical dimension. Methods: Illumina MiSeq high-throughput sequencing was used to analyze the
succession of microbial community structure in PM, and the interaction between organic acids and microorganisms was
analyzed by correlation analysis. Results: There was a significant difference between the deep (4~10 cm) and shallow (0~4 cm)

layers of pit mud in the vertical dimension. Caproiciproducens occupied the dominant position in shallow pit mud of old pit
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cellar, while Fastidiosipila and Hydrogenispora occupied the dominant position in deep pit mud. In the new pit mud,
Lactobacillus played a dominant role in both shallow and deep pit mud. The relative abundance of Bacillus and Clostridium
sensu stricto 12 increased with the increase of pit mud depth. The shallow pit mud was positively correlated with water,
acetic acid, hexanoic acid, lactic acid, butyric acid and humus, while the deep pit mud was positively correlated with NH,"-
N, available phosphorus and pH. Correlation analysis of organic acids and microorganisms showed that Caloramatoraceae
was positively correlated with organic acid synthesis in the old pit cellar. Lactobacillus and Hydrogenispora in the new pit
were positively correlated with organic acid synthesis. Caproiciproducens was positively correlated with organic acid
content in new and old cellars. Conclusion: The results of this study can clarify the prokaryotic community structure and
physicochemical factors of vertical dimension of pit mud in the bottom of new and old pit mud, and provide reference for
guiding the maturation and stability of pit mud.

Key words: pit mud; vertical dimension; Chinese strong-flavor baijiu; organic acids; pit mud maintenance; microbial
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Table 1 Physicochemical properties of bottom pit mud from old and new pit cellar
Feama K (%) pH A (gke) HAEFA(mgkg) JEHEE(%) Cl#R(gke) TH(gke) FAB(gkg) L(gkg)
old 02 35.58+2.99"  5.25+0.66° 2.00+0.46° 12.67+2.88® 14.46+3.51"  2.91+0.78" 4.25+0.40° 1.98+0.86" 1.18+0.58°
old 24  33.62+1.28"  841+0.53"  2.68+0.86™ 14.02+3.51° 9.16£0.95°  2.47+0.94°  4.12+0.60°  0.73+0.12°  0.44+0.15"
old 46  32.05£1.13*  9.1+0.22° 3.52+1.31° 12.85+1.17" 7.60£1.31%  1.71+0.34°  3.70£0.24°  0.43£0.04®*  0.17+0.02°
old_68 31.74£2.96™  9.06+0.08" 3.14+0.92° 11.37£1.74° 7.05+0.58° 1.51£0.27° 3.69+0.24° 0.39+0.05° 0.18+0.04°
old 810 29.72+2.85°  8.95+0.08" 1.82+0.91° 12.00£1.52% 4.93+1.25¢ 1.37+0.22° 3.60+£0.19° 0.32+0.04° 0.15+0.03°
new 02 35.86+1.69"  3.92+0.10° 0.56+0.09¢ 4.62+0.18" 15.69+2.28* 1.65+0.29* 3.86+0.25° 23.07+41.25% 9.11+1.34°
new_24 31.35+1.81°  3.99+0.10" 0.64+0.05 4.16+0.33¢ 11.03£1.69°  1.49+£0.29®  3.91+0.25°  18.22+1.95*  7.04+0.96°
new_46 29.72+1.99™  4.04+£0.09" 0.71+0.07" 4.21+0.62° 9.607+0.97%  1.37+0.36®  3.89+0.28"  19.91+4.85®  7.34+1.79°
new_68 28.3742.62°  4.06+0.10° 0.76+0.05° 5.45+1.50® 8.861+0.87*  1.29+0.30° 3.7840.21°  14.73+4.10¢  6.25+1.51*
new 810  28.43+2.19°  4.22+0.12° 0.87+0.16° 5.92+0.77* 7.882+1.19°  1.3240.26®  3.97+0.33" 12.64+4.10¢ 5.36+0.87°

T FIFIANRLNG iR R P b ] 2 22 53 (P<0.05) s #2[A].
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bacterial communities at old and new PM
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Table 2 a-Diversity index of prokaryotic community in pit mud from old and new pit cellar

Rt FR Sobs Shannon Simpson Ace Chao
old_02 178.33+£26.95" 1.91%0.08" 0.39+0.02° 222.64+46.92" 229.74+46.96°
old_24 176.33+49.46 2.44+1.24 0.2120.05° 222.82424.07" 211.78+40.47"
old_46 255.67+16.34° 3.11£0.54% 0.17+0.11° 305.44422.35° 302.48+28.32%
old_68 266.00+17.80° 3.62+0.23" 0.07+0.02° 360.514+23.93" 330.10£17.20°
old_810 294.67+13.10° 3.88+0.03" 0.050.01° 355.05+17.86* 353.384+27.86°
new_02 306.11+53.75° 1.76+0.64% 0.51%0.16° 346.11£53.27° 347.88+49.15°
new_24 258.55+14.93* 1.46£0.27 0.57+0.09° 292.98+12.70° 292.87+10.45°
new_46 264.00+4.01° 2.27+0.36"° 0.33+0.10% 287.13+10.15° 290.90+12.12°
new_68 285.33+33.02° 2.71£0.49* 0.22+0.12° 303.55+36.15° 305.92435.01°

new_810 306.78+18.04° 3.02+0.36 0.17+0.10° 331.19+18.38" 333.47+15.13°
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