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Abstract: In this study, high-throughput sequencing technology was used to analyze the microbial taxa at different
positions of the sixth-round stacking fermentation piles of Jiang-flavored liquor spent grain, and then the quality was
evaluated using the routine detection and biomimetic detection. Finally, the correlation between microorganisms and
sensory quality was analyzed. The physicochemical results showed that the acidity, alcohol content and starch content
varied significantly with different sites of the spent grain pile (P<0.05). The sensory results showed that the volatile flavor
substances of the whole pile were mainly organic sulfides and terpenes, and the taste changes were mainly reflected in the
sour taste. The MiSeq results showed that there were significant differences in the structure of microbial communities of the
whole piles and the main bacterial genera were Thermoactinomyces (26.46%), Kroppenstedtia (23.42%) and Lactobacillus
(19.05%), the main fungal genera were Saccharomyces (6.15%), Thermoascus (4.85%) and Thermomyces (2.05%), and there
was a close succession between the mutual genera. The results of correlation analysis showed that the correlation between
microorganisms and flavor indexes at different sites of the spent grain pile was not significant (P>0.05), and the correlation
between microorganisms and the taste index was significant (P<0.05), with the microbial metabolism being closely related to
the formation of sour taste in the spent grain pile. Accordingly, there are obvious differences in the physicochemical indexes
and microorganisms at different sites of the sixth-round stacking fermentation piles of spent grain, and the influence of the
microorganisms in the spent grain pile on the quality of the pile is more reflected in the taste quality.
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Table 1 Analysis of physicochemical indexes of Jiupei at different sites of grain dump

/AT & v EE ¥ E ¥ FE TE
B E /(mmol/10 g) 3.09+0.16° 3.78%0.17°  4.12+020°  4.19%0.09°  4.07+0.23"
KEGEE /% 49.69 +0.54° 4991 +0.57° 49.50+0.64 4933+2.77° 50.95=*0.45"
BAEIVIV) 0.00+0.00°  0.01£0.01"  0.02+0.03"  0.02+0.03"  0.11+0.09"
B E % 12.63£0.39"  13.09£0.50" 12.90+120" 12.17+0.11" 11.54*1.01°
TRAESE /% 133033 1.82+020°  1.55+0.29° 1.40+021*  1.83+0.23°
EAREE/% 11374173 11.91+0.94" 11.44+038  11.66* 137" 11.36+0.25

E: PHE + REE, B—THIA TR FENKEEFTE (P<0.05), FHR.

1.3.5 Illumina MiSeq i &0 7
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6 1 U5 B O VR IS AR ) 7 R DR 2H DNA R 4T H2HL,
FFECAH YRR, IR R PR %S (Barcord) 1)
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% W8 Wang 5" () Ji 1% 05 V5 X MiSeq I 7 °F
B 7 A B0 g A HEAT PEEE A R R, T
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(2 I S [ DO -2 3 T A o = e A VA 8
(P<<0.05). {EAFVERRIAR, B R 1) 0
P IS R OB T R 2 N (P<<0.05), X5 H LA
P PR FEE 1R o 5 SR AR — B



MR B MR Modern Food Science and Technology 2024, Vol.40, No.9

& 2 BRHEAEAL B AR KUK AR ISR 2 4

Table 2 Analysis of flavor and taste indexes of Jiupei at different sites of grain dump

R 847 T E +FE &+ B Y= TFE

WIC( F AR b ) 0.09 +0.01° 0.06 +0.00° 0.06 +0.02° 0.07+0.01°  0.08+0.01°
W3C( A Reo4 ) 0.11 £0.01° 0.08 +0.00 0.08 +0.02° 0.09 0™ 0.10 £0.01°
WS5C( R FE R ) 0.07 £0.00° 0.05 £0.00° 0.06 +0.01™ 0.06 = 0™ 0.07 £0.01%
Rk WIW(HMBASAFERE)  96.06+£3.82°  113.06+1.54" 10823 +12.61° 100.7+2.95°  100.2 +6.95
W2S( T8 ) 20.84+2.61°  31.17+1.24° 30.53 £8.18" 2539+22%" 2457 +3.44"
W2W( A LA ) 2.68+0.11° 3.25+0.10° 3.20 +0.37° 3.09+0.09°  2.96*0.19"
W3S( k%) 1.90 +0.14° 2.72+0.14° 2.69 £0.67° 236+0.17"  225+023"
Bk -2.44+039°  -231+0.25° -1.56 £0.10° 4204156 614098
ok 1.63 +0.42° 137 £0.07° 1.53 £0.23" 0.89 +0.5" 0.58 +0.98"
Pk -0.01£0.11°  -0.14+0.15" 0.17 +0.35" 1.94 +0.90° 1.59 +1.04°
BRA 0.20£0.56"  —0.55*0.48" -0.68 * 1.42° 0.06 +0.56"  -0.44+0.67"
HR sfok 3.34+0.12° 3.24+0.28° 3.45+0.13" 2.72 £0.42° 246 £0.16°
Jek -A( R EIR ) 0.78 +0.05" 0.88 +0.02° 0.73 +0.08" 0.74 +0.42° 1.59 +0.89°
J&vk -B( IR ) 0.98 = 0.05 0.85+0.07" 0.91 +0.04° 2.16%0.93"  037*1.43"
FE (BRI ) 0.85 +0.25" 0.37 +0.12° 0.03 +0.56" -1.53+0.96" -1.82+0.67°
% 3 EHEAREM BRI R o S HMEBEIER TS
Table 3 Analysis of « diversity index and viable bacteria count of microbial taxa in different sites of grain dump
Tt K RF FAF & ¥ EE ¥ & ¥ T E T &
40 i 4 /(g CFU/g) 5.70+0.18" 5.94 +0.14" 6.00+0.18" 6.00£0.10"  6.11+0.20"
M K I 862.13+92.21° 82845+ 174.64" 868.57 £63.5° 859.22 +72.83" 862.13 +92.21°
A RARHK 3.61 £0.54° 3.97+0.41° 436 +0.09° 424+022°  437+0.15"
B A E # 40/(1g CFU/E)  6.09+0.11° 6.10+0.12° 6.62+0.21° 6.67+0.17"  6.41£0.29%
A V&R EE 3 379.61 + 147.29" 577.52 + 164.62"° 565.66 + 163.36™ 747.73 +55.3" 774.31 +41.82°
ARG 2.63+1.21° 3.97+0.52° 3.44%0.76" 428+0.15  4.52%0.17
2.3 FE-FMiSeq# A B3 F [F L F I B P4 EEAF EE (P<0.05). BAEHS, 2.
HE A B VB B A FRAT iz R EHR R ES AE ) 2 R R T

BEEST EE (P<0.05), X% 3 ET],
AT BANR L MR NER, SEREAE T

AT 7R FH et A I P B AR S 7N R R HERR e

P 1% HE L3R5 657 886 4% = Jii & 16S rRNA 3 [A]
J7 AL 1051 379 4 = i & 1TS /741, %4 UCLUST
RR¥ )5, FELEE 16 407 NI OTU A 5 516
ANEE OTU. ZET ik, AREFFHE e e o 2
FEPEREAT T 0T, R 25 4 i85 77 B R I 40 1
i 5 TR AR R HEAT T BVR T T, SRR 3
v

HER 3 AR, 2675 50 UM RRUR I e M v 200 1
e 1 ) RN B A (V035 T R S AR R TE 10° CFU/g S &
Ruish, Hi, B EE. PR BRI R
HYIEE E AR E ST B2 (P<0.05), [FRHE.
HR AT 2 VG I v e R R RN B R A T

AT EEN.

o e I HEAN [R5 B TP I P AR SR R B A
FRAE, AT — P18 AP B AR A AE Y
B CRIAHXT &' >1.00%) #EAT 7@, HALH
A TR B I HE VR S S ] 2 B o

] 2a F1 2b BT A, RS T HE A A0 B R VK 45
FMIEE 6 ML AU BE 8 AL, 43 oA iR R
J& (Thermoactinomyces, 26.46%). . % %
¥ W )8 (Kroppenstedtia, 23.42%) 3. B ¥ i )&
(Lactobacillus, 19.05%) % i #F & J& (Bacillus,
7.65%) WHEFHIAEJE (Oceanobacillus, 2.31%)

111



MK ESBHL

Modern Food Science and Technology

A AR J& (Staphylococcus, 1.28%). 1H
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(P<<0.05). FH K 3c. 3d #13e A A1, %A% HE
Thermoascus 5 Thermomyces ¥ %} & & 5 91 2 3% 154
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