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Abstract: In order 1o clarify the diversity and function of fungal flora in Qingxu low-temperature Daqu, the diversity of fungal flora was analyzed by
IMumina MiSeq high-throughput sequencing technology, the aroma and taste was analyzed by electronic nose and electronic tongue intelligent sensing
technology, and the results were analyzed by multivariate statistical analysis. The results showed that the fungal phyla with average relative content =
1.00% was Ascomycota, and the average relative content was (99.9920.02)%, The fungi genera with average relative content = 1.00% were Saccharomy-
copsis, Thermoascus, Monascus and Aspergillus, and the average relative contents were (80.71 £8.83)%, (8.96+5.03)%, (6.10+4.56)% and (1.54+
1.18)%, respectively. The Qingxu low-temperature Dagu was divided into two groups by intestinal type analysis, and the correlation analysis between

the results of bacterial diversity analysis and aroma and taste indexes of Daqu was carried out. It was found that the difference in the relative content

of Saccharomycopsis in Qingxu low-temperature Dagqu was the main reason for the different functions of Qingxu Dagu.

Key words: high-throughput sequencing technology; fungal diversity; electronic tongue; electronic nose; correlation analysis

M T 2 A L bty A R P e Rk
AW AR B Bh h L R B AL,
FIT A FH PR o, 52 P A 32 e R % I B, 7R 40~
50 Cz Ja] frty 2 w0 th, FEAERE T 30 FE AR g
P (L 0 R A I P e IR 0 T 0 e T 2
I 1 D S50 7 26 0 P 1 D e OGS R 32,
P e (1% S B R 0 i 08 4 s S ) N B 1 T A0 R
il 5 2 bl SRV S5 R R Ih R i o s o

4 is BEA . 2022-04-10 {EE B 88: 2022-07-03

5 0 1, AR 5 1 P e Rl A o 9 5 T A
A EE,

Mlumina MiSeq i #l 5= He A RLRAT i 35 il
PR ) 5 HURY B L E 05 4 i e E A iR th 82 A
PIREE B £ P A 2 R SR g v T il =
BEv A5 K BT, e F 0 AR e v 3 R R AR
T RUFN & & RL il 40 R B A IR AT B 9T, s T AR
TR g e g ) SRR, A5 R B R N MQDB T

S EINE IR A ] R e b 0 B AL ST R0 H (2018DB002) « SRR CREE HRITH (2020AA500214D
{EB®E ST £ 91999 B WELwER S, wEFTA W A g AR Sl b
*EWAIES  #h K 1982, 95, BIEUR, WL, WS O s e S i

- . . . | P i h ) " - | n % . _—n
vcaaemic .|-_'|',|I|",I. I lectronic |"l.'\| = I‘___' |!;|\|-\.,', A | :I:_I‘_-- Iﬂ'-\\I\L'l,'_ Ny MW WwWw L



WFFLIR

R E R &

2022 4F i 41 4 11

L 369 1 - 57

17 % v Lo A9 10 07 28 1% )8 CActinobacteria) ; J R ZECHL T i
B 0 5 AR o e A Y A o O L P B T R AT
ST G R RIS 0 SRR S ) AN o AR O —HL,
{HL 0 s 2 A7 7R R 22 s % 5 o S5 F] H Tlumina
MiSeq e = HE A N B BH T A ERR i p e 2
FEPEREST 234, &5 3L 5 D0 an B b i M B s S B0 R T i
I8 B IE A (P<0.05) ; B % [H 2R F] llumina
MiSeq i i it ] B AR XS T A e Y
PEEEATRE S RIN, I AN E R A TR
T o[BI, AT A (A R i e 5 v R AT P8O —
FH T S e R R Ui, T 2 0, B | foffE L R
L O R - 8 (L) W g e e o T M S R (N S i L
WCAT W CF 3 R i 7 75 0 H - 0 R R ) K b (1 ik
W AR AT T 4r b7, (B AW 24 & R M
FH L T R ST T ARk ST

A AT F 1llumina MiSeq il f 8l 5 AR i ER K
H R i B R R B AT ST, SR LT A
SRS A o £ e v R R A T AT T 6 Bl Ay 34T (prin-
cipal component analysis, PCA) "5 4 D01 7 BT Fois 45
=P FLRRCE M Thie , X S 28 MO B R v 9 o e A
N EC T, SR T R RN LAERS B A e hiz H
PEOCSE B, 20 AR D i AR A W B R

L7 1]
1 RS H*
1.1 ##H5 KA
L1l ##

AR (AR A e il « ST (L 2 R T i s e R
(b A7 PR 2> R0 8 LA Ao ot AN P AN [ o SR AR
1oH A i, %3 52 QXDQ 1—-QXDQ 10,

1.1.2 A

S| HIITS3F (5-GCATCGATGAAGAACGCAGC-39 fI
ITS4R (5-TCCTCCGCTTATTGATATGC-39 » il A —
T B EE AT BR 25 7] : QIAGEN DNeasy mericon Food Kit
Al F 5 « % [E QIAGEN £+ 7 ; 5xFastPfu Buffer.2.5 mmol/L
JI58 % W % — W% % (deoxy-ribonucleoside triphosphates.
dNTPs) ,FastPfu Polymerase . “F IiL# [ 5 [ (bovine serum
albumin, BSA) : b5 i S E ARG B A F) . 0
TR EBE A8 2 S A et < Bl i PR A W) s A S
SALH Q24 el - puB b T AR AE . it
b3y 5 P VT2 U
1.2 BLEHRE

ABI GeneAmp® 9700 1Y 5 15 i 6§ 3 S % (polymerase
chain reaction, PCR) {¥ .Illumina MiSeq#ll I3 {% : Fifg 3635
PR 2GR AT I A T SA-402BHL T« FI AXINSENT 23
H]: PEN3HL -5 8 [ Airsense 2 w1 ; 800 i L1 ek 5L«
ARETTHIRE T & H A R A F).

cademic Journal Electronic Publishing H

ILSC,

‘\-l :-i!_'l.:._"-

1.3 ik
13.1 i

1 HI800°Y e 8 15 b A HLAT g Beddk A7 B i HF k20 H
il B8 5 3% A 500 mLEE S i P F-20 CIRET 4 it
1.3.2 Tllumina MiSeq % 3/ & 3| 7

I b A B 2 REE A TR 4 B X AR th i
W2 RErE AT . % M QIAGEN DNeasy mericon
Food Kitis 71 £ 15 W45, M2 gk B 5l v S I 2k 4y o
K]0 R % % B % 1 (deoxyribonucleic acid, DNAY . ELH: h#i
Hs S H S ITS3FRITTSARA B Y TTS3F-1TS4R X Kk [4]
P A BETPCRYT 1Y . PCRAT 1414 2 SxFastPfu Buffer 4 pL,
2.5 mmol/L dNTPs 2 pL ITS3F (5 pmol/L) 0.8 pL, ITS4R
(5 pmol/L) 0.8 pL, FastPfu Polymerase 0.4 pL. BSA 0.2 pL.,
P DNA 10 ng. 1§ FI AU K (ddH,0) %6 78 520 wL. PCR
§ G A A 95 CHIAF 3 min; 95 CA30 5,55 CiE k30 s,
72 “CHE45 s, 30-MEFF; 72 “CH HEAH 10 min, 5 1% 08
TIFARE I R BRI DN A S 4, I F il i 58 4R mT L 43 9
FE V2 B OB TR, LA SRAS ol RN i ik B i iR
FIEAIDNA, B B & B I PCRY B8 = ) 2 9E L it 36
A 2y B HEAT IR 2 W i H umina MiSeqil] =405
1.3.3 £ 18 BFEHT

L3 Ak AR ik, R [P Y A Ak A TR R4 o
F AR B 1Y BEFR 2 (barcode) [X 73 3 i, SR 5 F H 1
A &2 E B AT (QIMB & QL.9.1 150 3 M e &5 5L ik
1 B 404, A FTUCLUST 55909 7% 14 A AL FE
F i TR T AT B0 R 43 3T 8 A 4 24 88 7T (opera-
tional taxonomic units, OTU) "7, F] HIUNITE £ 209036 5%
PR AR IR A il b O R BEMOTUBEAT P 4] [R]85 4k Lb 4
SE IR ARG A BB O b BUTR A 2 S O, SRR R B
43010475 Pt SRR ITEC #h e S b FLIE Y (ChaoD
{5 401 7 42 (Shannon) $5 5, [A] I 3§ £ Gt K b i 4
PILH R CPI R & > 1.00%) #9087
134 3 F & F A R AR R Kt ek oy e

HERIFRE30 gtk , N A 120 mLASHIAK, TR 212305 h,
F4 C. 12 000xg % 1t F 2500 10 min, B b 5% 38, i 3k 75 5
W 25 IR R S S ks, R P H T A R R )
SECRHE TR e, 13 BT AL IR G R RSN BE A
Vof P A 0 i B R, A B o PR S R A GRE A9 [T ) | J5 R B
o Fp Ik = FEE CHEE A 0] 40 34 [ e F o i FEE AR
1.3.5 AT FREAMHREEABFLHNE

2 [ SH- Sy ik A PEN3 L 1 B S AR (R iR
P o i i R o e
AL I35 51 PR PR B i 43 3 AW C: 5 B aT , WSS: R
R R AL AR R, WIC: |5 0 F R R
W6S: T2 A T R, WSC e 5 3 4 » W1S: 4
FH e R, W W 6 A HLBEE A6 0 R, W2Ss 6 2 R L,

| cnki.net

http://www

rescry k'l.l.



2022 Vol.41 No.11

-58- Serial No.369

China Brewing

Research Report

W2W: 35 7y Bl A AT HL A6 8 R B, W3S: A bl ks A
1.3.6 BAE4E
i FlExcel 202 1 %75 R A ihin 15 i Hcdis ik 47 3,
FHR (4.0.5 A Origin 2021 ,SAS 9.0%k 25 HI & . F .
WL A A bR 1055 SRR R s AT a6, 85 5 R
b (Pearsor) 71 2 1 43§48 7 (0 #4115 7 S0 B S 22 )
(1A 26 3 3 9% B 43 4T (Procrustes) 38 7 i fR G R
MEEEEES e iz MRS SRR,
2R 59
20 FHHEBERGELPALHOHESATMNFEREEqS
FEE oA
1O S A s 5 0 0 1 Y O S 0 e &
FeaZ FEPEAFT e R 1.
1 EBESABHATHERNEAENFRaEEMESITES

Table 1 High-throughput sequencing and o diversity analysis results
of fungal flora in Qingxu low temperature Dagu

Fedndns  IPlH0ER OTUEA~ i Eiek v F el
QXDQ | 66 535 445 572 2,68
QXDO 2 71259 272 378 1.21
QXDO 3 63 700 316 417 1.35
QXDQ 4 62 478 222 73 0.50
QXD 5 74 963 323 409 0.83
QXDO 6 67375 425 528 227
QXDO 7 65 452 407 508 231
QXD § 53734 383 540 202
QXDQ 9 63 905 309 396 1.44
QXDQIO 43134 306 457 1.98
s 11 @4 H 4 A 17 TR L /R
QXDQ | ! 2 2 9 8
QXDQ 2 1 2 2 8 8
QXDQ 3 1 3 3 7 9 9
QXDO 4 2 4 5 10 12 12
QXDQ 5 2 4 4 12 14 17
OXDO 6 1 2 2 7 9 8
QXDO 7 ! 2 2 8 9 9
QXDO # 1 2 2 7 8 7
QXD 9 1 2 2 7 8 7
QXDOI0 ! 2 2 6 9 9

MBI E, A FAERE, FEMEREET
63 253.5% LM FH, LLOT% M LLEEBEAT 3 &I 4 L 1
F703~0TU, “EH 84~ #¥ f1341 4 0TU, il i UNITE $ic4
PR IR SRR T 201 ] 4. 54 B 3 RHRIL 74
J& o AF o FEPEFSE AB L RSO F RSB E S A E R £
FEVE A o BE, o7 £ R i b BU R R T B AR REAT VR
QXDQ £ 4B 1 15 HORN Fr A 38 it K, X1 B QXDQI
FF i B e S R SR R 2 AR R R

cademic Journal Electronic Publishing H

ILSC,

At 5T it — 0 R ARG ek 2k a2 FEPEFR S AT
A D (R A oy 0 L 3 R R b 21 Rl B AT R A b
TEOT%ARLPE K E L R4 OTU R B4 it A i 44 th 2% Fn
A Hodhet WL,

500 -
400
€
300
=
= 200 4
e V7
100 {7
0 2= 4= (¢ 61" =10
kg
304 B
QNDQI
254 i
- e
g 2.0 fe= TG
= 1.5
: DO
® 10
r— INIDOS
0.5 1~ QXD
0 2=100  4=x100  6x100  B=10¢
19 B

Bl ESERAHHEAEFFEFRERLE A IEFRIENH% B
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