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168 rDNA ¥ iR i 2 ) Jy* £ A 3 Mt 9 3¢ i S 7L
1l ity 760 A R DAY ol o v A R R v 2E RORT 2 AR O
iid 16S rDNA UM Dy RESX AT A We AL . A& o
R 248 BB 2 T 5 e as A G R i AR L
BRI S Dife . 2= s SRR vy 1 Y A
TR S8 W 92 75 W D0 34 A A i R AT FLAT E (Lacto-
bacillus ) . 5% BR & J& (Streptococcus) . & 5. Y 1 J&
(Pseudomonas) M F.BR & J& (Lactococcus) , I I
O3 B ARG HA SE 75 DA BT R | T JIE R 45 A= T B
AT (Lactobacillus rhamnosus )R4 ., 5K #] 11
G 2ok e 3 2 P B R 43 B G S SRR R
TR 240 AR 7 2 B e 2R RS

ASCi L 165 rDNA i &) 5 £ AR 347 9%
FF 3 THT 25 A% /U JC 38— R I %) 40 VA1 % A
L AR B, I B0 AR T BE |, 4878 ¢ B R
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W A SR IE ,2021 A 11 A NI FH T &
I KRR DX ) E IR T R K 7 (IR T
KIS YT . BRI M B K Y 6 KT R IK
Frh 22 BRI ER , 3 0l R A K I LA AL T
BB S LRI AE S 4 200 mL, IRAAE,
TRAFAE 4 CHEIRAR Ay | 52860 %, 20 5l g5 o L1
12 .13 14 15,16,
1.2 FENHFESKA

H1850R 5 2 5 Ve VR B0 AL, 8 Fig A S 55
FALAS I K A7 BR 72N 7] ;Nano Drop2000 # fifl it #%
1% 2R PR I 3 4, € 18 Thermo 23 1) ;DY Y-6C
HL KA, bt 7S —E W RHE A FR/A ] ;Gel Doc EZ
BEWE A% 248, 35 BIO-RAD 2 & ; TP600PCR
1, HZA TaKaRa 287,  E.Z.N.A. ® Soil DNA
Kit DNA #iff #2 &€ 7% & , 32 B Omega 2 Al ;
TransStart FastPfu Polymerase, b 5t 423 4 4 Py 4%
AAFRZ A ;DNA Gel Extraction Kit, 32[E Axy-
gen /L\\ﬁjo
1.3 Fik
1.3.1  #fdah DNA filt42 43 51 H 6 A2k TR I AT
il 4% 200 mL, 12 000 r/min #5.0> 5 min, 255 %
J& @ EZN.A® Soil DNA Kit DNA il 4 iz 5
EXULTE A W R 4 A DNA 2R 15 4k 42, il
19% 11 3t A U5 10 Pl K RSz D00 i 2 1) J2E T 4 DNA 1)
JoTE I fit Y A i A R 1 DU S S E DNA
FEREEE
1.3.2  PCR ¥ AN SCRER 2 DL IR 3R ERY
DNA N#EHR , {# T Barcode JF 40 19 FIiE5 14
338F (5’ ~ACTCCTACGGGAGGCAGCAG-3") HIl F
U751 %) 806R (5° -GGACTACHVGGGTWTCTAAT-
31 X} 16S vRNA £ [H V3-V4 1] 48 X # 47 PCR
P44, PCR RN R K SxFastPfu & 4 pl.,
2.5 mmol/L. dNTPs 2 pL, #5145 (5 pmol/L) 0.8
L, U519 (5 wmol/L) 0.8 wL, FastPfu DNA %
A 0.4 wL, B4 DNA 10 ng,BSA 0.2 pL & &=
20 wL, ¥ HEREF AR .95 CHAEE 3 min, 27 M6
(95 CAEPE 30 5,55 CiB & 30 s,72 CHE A

45 s) R J5 72 CRE L&A 10 min, & 5 7E 10 C
BEATORAT o B FEAR 3 D E A B[R] — AR A (1) PCR
IR AT A 29 3 IR BRI a1 PCR 724
FIH DNA Gel Extraction Kit #E47 RIS =4 454k
4L )5 1 PCR 7= Wik Bl 65 AW R R A
FRA R AT @ PE )G, A Mlumina 2 7 1 Miseq
PE300 - {5 #EAT I 1

1.3.3 Bl adr Sabr A s o b 5 A 3 AE
AW = F 7 (http ://cloud.majorbio.com ) 58 1%, ,
HARI T . ffi H Fastp"™ (https : //github.com/Open-
Gene/fastp , version 0.19.6) # A4 X Xt J52 45 0 7
I PEAT B4, Flash!™ (http : //www.cbcb.umd.e-
du/software/flash , version 1.2.11)5A4d77 Pk, 1
HI Uparse """ {4 (http ://drive5.com/uparse/ , ver-
sion 7.1), A& 97%AH LR X 4% BF 82 )5 19 )7
SN BEATHRAE 43 K BIT OTU RIS HIBR I A4
28 J& 25 B He X 2] i 2% (Chloroplast ) 126 K7 44 (Mi-
tochondria) 5 51| 1 OTU , % 5t /N R A 7 51
ATV )5, LA Silva(Releasel138 http ://www.arb—
silva.de) $0¥E FE 2 %, R ] RDP classifier
(http ://rdp.cme.msu.edu/,version 2.11) X} 97% #H
I OTU AR 7 91 i A7 43 25 1 R, A5 B
BN 70%, FEAERAYIRN I 28257 G4 R
A BETE W) AP 2H B fd FH PICRUSE2!™ (version
2.2.0) FAF AT 16S DI RETIN 73 Hr o R Circos—
0.67-7 .mothur(version v.1.30.2 https://mothur.org/
wiki/calculators/)® R i 55 (version 3.3.1) 4 14
PEATEE Ge it A [P

2 ZHR59WH
2.1 DNARES5 PCR # &

6 > &k TR WAL AR T §& DNA it & Wk i
103.7~278.6 ng/pL,ODugngo K 1.86~1.90, PCR #”
HWaLh R 1R L6 AN EESE PCR =9 H 1 4

B 1 16S rDNA V3-V4 X PCR # &=
Fig.1 PCR product of V3-V4 region of 16S rDNA
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2.2 ##7& OTU K Alpha & #4454

6 >4k TR AL S AR A 24 B O 468 bp
W IR R T 51 493 916 4%, T b3 )5 15 2P ¥ K
&} 418 bp WAL 286 297 4k, i iX LL 7 3]
& OT% W HNARAL B BEAT SRS ) JF Ze B LX) 3 it

SRR 2R R R 9 B9 OTU Fl4% S /N REAS 7 9]
e R R A RUT 5 97 674 45, X LR
FEHIHEE Ny 125 4 OTU, ZEReas Rl 14
B, ANF, 8 AT, 1240494, 25 AH, 514
B, 75 4°)& ,106 4~ F

#& 1 Alpha Z#E%E4#
Table 1 Alpha diversity analysis

A ¥ & OUT # = Ace ¥ 3% Chao #64¢  Shannon #84c Simpson #83 & & %/%
L1 IREY 86 109.23 107.08 1.75 0.32 99.86
L2 X KR Y 68 98.30 91.00 1.40 0.43 99.85
L3 R K 81 97.07 103.67 2.66 0.12 99.90
14 KIT R Iy 45 76.10 67.00 1.93 0.22 99.93
L5 Tt R 59 80.31 77.33 2.12 0.22 99.93
L6 L ZRY 75 84.41 81.07 1.51 0.42 99.91
6 MHEAHY Alpha ZFEVE TN 1 s . 100
Sobs \Ace Fll Chao T8 ZURE % [ WA V% 1) 4= 2+ ﬁjﬁ ol L1
i LL 3% 3 844 900 86,100.23 1 107.08, 5 2 e
AETIERA, WO LA s, 22 .
Shannon F1 Simpson $& %G8 8 5 ML HE V& 19 2 FE M i —?::’ o —1s
Shannon {H K, Simpson {EL#E /N, W 156 B FE 75 22 0 g % 20 —
5

P, MR 4% Shannon 1 Simpson $8 %453 #r 6 4~
LR FEAR AN Alpha Z 4% MY A L3>L5>
LASLI>L6>12, 4 e S il 1y 45 R o= A AR
THEA TP HUE Y LGB, ARG 6 S HEAR
JP 35 B RT 99%, KA 745 R ig gt
RENFEAR LT A YED

i T 1 2 T LA FH A 15 B A AR 1) 00 0 o 2
I, 6 A4k ORI FEATE A [ Y A AR
Hy R 2 an 18] 2 frzs o BE A 0 P 5080 B 0 1
BREAN MG T2, 4558 1 &R
78 36 R KT 99%, ik B AR A 1 I A5 2
L,
2.3 YIFARK ST
2.3.1 OTU K F-4Fh Venn B4 #HF  Venn E fig4)
BT Z A FEAR LA R (W RS B0, AT B0 I
WA A ) ol 2L R R N DX 2 R SR
£ OTU 7KF- L1 Venn Bl 3 Hrés R wnEl 3 Bis ,6
AREALEA OTU %0 H 25 4, /& OTU B A
20% ; Hh L1 A Le LA OTU U H & £ , A 60
A, RWIIX AN FE 5 0 W) Fl 2 B Sy — B, HEAH

o

L L ! L
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Fig.2 The rarefaction curve of 6 samples

of mung bean sour pulp

L1&L2 L1&L3 12&L3  L3&L6 ) 3L 4A OTU %t H
WHRR T 50 A, A MNHEAMA OTU £ H /)
T 104, VLA EARFEAH) OTU 2 B0 HA i A
ok,

232 TVKFREEA I il id SILVER £ds
JE [V UG TP A X, SRR IR RE AR th L M G 8
AR TT, BPJERERE ] (Firmicutes) . HUZEEH ]
(Actinobacteriota) . #A ¥ 7 ] (Bacteroidota ) | K ¥k
B ] (Myxococcota) . 28 JE 1# [ '] (Proteobacteria) . #2
¥ 5 ] (Fusobacteriota ) . 25 i #T 1 ] (Campilobac-
terota ) FIEE & ZH &4 ] (Patescibacteria ) . 18 33 408 &
SRR e — 5, 4 R RE TR ]
i bR i, AR AR A IR B 78.567%~97.174%
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Z ] FUON AR TR T 1T AR BT R A T,
BHAT BT I BRAEA L3 LAMS H Ay 5 A REA T 4t
A, BEEUETTHBRFEA 14 L6 LLAMR A 4
MREARPT I BRATEE T L1 L6 MG | Mk Bk
W LI JhA

233 JEAKTFHEL T 6 MR TR A
s 75 AN BB AR, Nk 3 P, SRR
B R T L.0%MEA 12 4, Kb 3T # 8 (Lac-
tobacillus ) FIFLER # & (Lactococcus ) f&= 4 EEAS P
FERER 2 A EE  HESEAR T, B EEKR

£ Size of each list
ESwl . N FHARRME, 78 L1 L4 1 L6 th LA 1R
P " m . a5 W i = 52 15 L (75.50%~90.36% ) 1 7t 1 T 5L 3R 15 )
REL e [ JE 17 1 (3.26%~18.47% )5 15 13 FLFF
Samples 4 B2 5 T (37.65% ) W s T FLIEK B 09 5 B2 5 L
B3 OTUX¥FRBH (27.01%) 5 WI7E L2 A1 LS v, D02 L 3R v 1) =
Fig.3 Venn diagram on OTU level
F2 ITKFEHZAM (%)
Table 2 Community composition on phylum level (%)
| L1 L2 L3 14 L5 L6
5 8 W 1 (Firmicutes ) 95.043 93.949 78.567 97.174 80.828 94.490
% % W 11 (Proteobacteria) 1.763 5.529 13.785 2.236 9.276 2.580
AT H 17 (Bacteroidota) 2.353 0.147 3.305 0.184 4.619 2.580
# 2 A 17 (Actinobacteriota) 0.774 0.338 4.306 0.399 5.123 0.332
% W AF @ 11 (Campilobacterota) 0.018 0.025 0.000 0.006 0.147 0.012
B 28 8 1 (Patescibacteria) 0.031 0.012 0.037 0.000 0.006 0.000
AT 1T (Fusobacteriota) 0.012 0.000 0.000 0.000 0.000 0.006
*5 2 1T (Myxococcota) 0.006 0.000 0.000 0.000 0.000 0.000
®3 BKRFEBEZEHAM (%)
Table 3 Community composition on genus level (%)
& L1 L2 L3 L4 L5 L6
FUAF# & (Lactobacillus ) 75.50 20.95 37.65 90.36 35.50 88.97
LR A B (Lactococcus) 18.47 62.68 27.01 3.26 42.48 4.07
Ao £ W A 18 A (unclassified_Enterobacteriaceae) 0.50 5.36 11.36 1.81 0.56 0.90
B % 2k 1 & (Leuconostoc) 0.09 6.83 5.34 2.27 1.62 0.06
S H A & (Streptococcus) 0.79 1.74 6.30 0.90 0.43 1.21
4% AF 1 /& (Chryseobacterium) 1.97 0.05 2.45 0.10 0.65 2.40
W AT H S (Bifidobacterium) 0.17 0.02 4.01 0.33 4.74 0.07
AT @ B (Acinetobacter) 0.82 0.08 1.56 0.41 0.65 1.46
B3 481 (Pseudomonas ) 0.22 0.01 0.22 0.01 6.56 0.02
& F R & (Prevotella) 0.20 0.01 0.37 0.07 3.92 0.02
F R E B (Veillonella) 0.08 1.57 0.04 0.02 0.72 0.01
WA KA B (Weissella) 0.01 0.02 1.53 0.00 0.00 0.02
1€ (Others) 1.19 0.66 2.17 0.47 2.17 0.79
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i LU (62.68% F1 42.48% ) v T FLAT B J& Y 45 8 ot
It (20.95%7%1 35.50%) ,
PRFLFT T 8 LBk s A, H T R AR &4
Ay RS W A . R KA R R
(unclassified_Enterobacteriaceae) =F & 5 [ 7F L3
HER K (11.36%) , Hh 12(5.36% ) ; W1 53 2k 1 )
(Leuconostoc ) TE 12 Fl L3 A =E B 5 He s i, 20
H 5.34%F1 6.83% ; 1 K b4 J& (Streptococcus ) 7E 1.3
hEERE SRR (6.30%); & WA EE (Chry-
seobacterium) 7€ L1 13 Fl L6 H = & 5 L AT , ¥
T 2.0% 44 . WIE AT J&E (Bifidobacterium) 2 7E
L3 FNLS i 5, FB A il 4.01%H
4.74% ; AN F) FF 1 )& (Acinetobacter) HUTE 13 F1 L6
FEE KT 1.0%; (M H (Pseudomonas ) Fll

KW & (Prevotella) W) R 7E L5 4 H fe i, +
5 LA BN 6.56% 1 3.92% 5 5 o IR Bk B IR
(Veillonella) #1301 IC 3 J& (Weissella) 53 ) 75 1.2
L3 R g I 1.50%,

234 JEAKEHEERE SN #E7% Heatmap & 7]
XPREAHEAT Wy AR X F EEAR PR SR 2E, IR
JEFIK = BE Wy A oy BB AR Ja ik B 60 A6 85 ARTAR R
B B Y R e 2 AR ARTE 53 2K B 4
JSC ) ARARLPE I 2 S 2 B o LU 30 1Y JE A 4%
TR SR A R ) B VK 4K heatmap AN E 4 TR
A HEEMILKFEETE 6 MEATEERTH,
HFAFEMMEE SR/, HRTER&GNE
WE KRR ER W R RE S B E | 4
WO I Jm AR S AT R 55
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Fig4 Community heatmap on genus level

R4 25 A RE A 1 T 7K SF- 4 F oA Xt = 32 17 A {8
PE,6 MREARBE RIS 2 A Ko, UL 2 4
YT EREARZ B AN 22 R KL B 1A K
I ALFEREAR L1 14 A1 L6, P iX 3 NEEAEVR
HNAR IR 5 M AFEAS 14 F L6 Xk R K
BN — AN 3, AR EK 2 AN REA VA AL A B
PR E — 28 AT S AEAS L1 BV 48—
258 2 DR A FEFEA 12 13 LS, 3]
X3 FEATETSE A A R R, AR L3
L5 X RE R — /N3 32, Uik 2 DM REARE
P 2H AR A B — 2 AT S REAS 12 BEVE 4L
WAL — 2R, XSS UL [ 3 kTR

I ) A TR R VR SR AR B 22 5 XS
B AFEARLE OTU KF- 1) Venn Bl 5387 S 240 1A #E 3%
TEJE KT b 2H o3 45 R A — 3K

235 POKFREVEHE BT 6 DALY E
106 MFf, PR & KT 1.0% 0 4 Fl A 2 L
SREAN circos 2 R K, G H K S Frs . TEREAR
L1.L4 L6 H L 3 G A #8255 % e FLAT 16 (Lacto-
bacillus oligofermentans ) , He7r 3 DFEA i = i
5 A I 51.77% ,37.91% H1 62.41% 5 FEAR L1
o YA B R Sl Ok 9> 2K FL R W R (unclassi-
fied_Lactococcus) F1 FH ¥ FL #F B (Lactobacillus
plantarum ) , — 3 F B &7 439 A 18.43% Fi
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10.81%; FEAS L4 rhr U H 348 Bl o 4 49 ZL AT 287 1
i F AT B (Lactobacillus curvatus) , — 4 F 8 5
b3 51 M 20.05% F1 16.17% ; i FE A L6 H ik A 3
PR FLAF B, B R 15.01% .

FEREAS 12 13 L5 RSB Fh Y oK 5y 2K 5L
BRE I, HAE 3 AFEA R FE S e
62.66% ,25.92% M 62.41%; FEA 12 o R AL HEE
PN SE R BEFLAF B, F 5 16.54% ; T AEA 13

8 NN
. B BN N
: i BN e
& N BNl e
. BT
g N BNl N

FEA

Samples

oA B A O B R B FLAF I (Lactobacillus
manihotivorans ) FIAR 7 AT R B, & FE
535 13.88%F11 11.36% ;L5 YU 34 B il o £
AREFUAT R M ZE L WEFLAT R, & RS il
N 14.449%F1 9.65% .,

TESFEA T R 0 L B — B LB Fhie A
R HKFLFF B & (unclassified_Lactobacillus ) ¥y 15
B ERER A (Leuconostoc citreum) . 5% iy B FT B
(Bifidobacterium mongoliense ) . A 73 JS i 5 MU 1
J& (unclassified_Pseudomonas ) 1 & 73 25 5 R 0 )&
(unclassified_Streptococcus ) 55 , WA 7 K FLFF &
TEREA L1 L4 L5 F1 L6 iy 4B 5 [ A ] 5
PR EREA L2 L3 A LS rh iy B8 5 L DL e 52l
XUEATHAE L3 A1 LS i) - 2 5t i 4.0%
Ak, i FLAF A AEREA L3 LS i B —E
PeFe, FLF B G A B 7.72% 0 4.37% , 1 AR 53
KIGFF ERHEREAS L2 8 5 Wik 3] T 5.36%,
2.4 IhEETAM 4 H

RARGEAEA IR A W TR 4 SRR IR K T AR v
ik, R PICRUSK2 X OTU 3 i F 17 b ofi
feJ5 , AT R AR R (COG ) Fl 5t 1 5 A 5 Bk A
H kP (KEGG) TfeHER, LIk OTU &
COG .KEGG # T HE /K 1 19 11 B 5 B M 4% DI e AE
AFFEA I B A5 2
241 COG HHsEERI T COG RS
THE AT 4 R AN 6 B, L1-L6 B COG Hifig 4
BUARAL , D RE TR 4 2R 1 43 23 2 Hovh 17 57 i

R MRS MR ES R
W E: B B IS i R i
W G: Kb A I8 R AR
K: ¥ %
WL S,
WM R R R
B F: T RRIE A
WP R LB TR IE A
W C: fiE & 2k B R #%
W H: B E AR
W O: #l ¥ )5 51 R G T & MR RS
W2 4 A AR i
BT E S S L
VAL
U: 40 3B, 43 A0 L E
D: 41 0 J8] 00 2 40 I 53 SR e €5 1 4y 1K
WQ: YA i A A R IS AR g
WON: 4 IE B
W A: RNA BT A5
WB: B 4B
W A A 4
W7 40 AR
W S: YhfE R

s 5

0.0 0.2 04 0.6

AR

Relative abundance

0.8 1.0

6 COG Hmees%gitE

Fig.6 COG functional classification statistical map
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Ve EBEIR G R AE ) kAR S BRI i i A AR
KAk G W iz i AR, B of S A FIE A
Y1 B /B /L R ) A ) R A, T RS B AR
TCHLES T8 f AACIE,  BE k2B R 7 46 55 4 45
A ) B AR A= A I B0 0 0 5 R e e A Y ) g TR
F R 2 I 60% L, BIhfEAR AN E
FE 5 HE3HE 20% 0 L, Ul B AR SC TR AE P D g R IR
ISR TR A

242 KEGG il JET RS 6 MHEA KEGG
B P TN D) e B A AL, e AR HE
B A LA 44 R AT E B B BNE RS R E
te KAk G WA 38 I i 22, LR O SR IR AR | P
sk sk e AR A R A A A i 2
(R 4) s TER LR A = AR 138 B b e
2, BEAMRU RS EREEMRE AR, REAR
B2 TN R | H 2R AR TN 2 R S 2 R 1Y G LA
PO F B B m (R 4) . 1EMEKF ELI-Le it
A1 743 R, £S5 ILROR T FEEBHERE ST

B 22 S HG rb A R A I P K A
G20 DT 7 A A S R Y = Y Tt 1R 4 Tl (Caar-
bamoyl—phosphate synthase (glutamine—hydrolyz-
ing))., RAWEM-tRNA 5 (Asparaginyl -tRNA
(glutamine-hydrolyzing) ) 4+ 2 I i —
tRNA & B (Glutaminyl -tRNA synthase (glu-
tamine—hydrolyzing) ) LA S FLIR JE BB 75 1) L—3L1R
i ZU B (L-lactate dehydrogenase )%,

synthase

3 itig

L% LR IR R 1% I M DX A% G0 £ I T A AR 1Y
Rk AR O O AMEDT R A SR R Kk T
TR W B s 2 1 S L D e 5 H i I o JE e, AR
AT R FH o 3 0 7 B AR X ok FH & BH 6 KDY
2% TR IR TH I A TR RE s 2 RHE AT T S AT
RMGG KA 2N FE, LMET
8 11,75 AN @A 106 AFh i 40 T, Ho v DLJEERE R
I T FLAT B 1 B % I FLAE TR AR FLAE IR LA

®4 KEGGHEFEETZRGEEFEEE

Table 4 Abundance of main metabolic pathways in KEGG database

= EAR RS L1 L2 L3 L4 L5 L6 SR

BA 13455756 13651095 11539 898 12044 334 14 509 026 13 044 610 13 040 786
B IRAC G- AR A 3615346 3589901 3186277 3430933 3785687 3514539 3520447
2K B ARG 2217335 2239980 1894742 1895067 2510326 2150595 2151341
MR A5 Hy 1294415 1337944 1314400 1339340 1546938 1244097 1346189
TR AR 1327121 1267408 1121441 1255926 1304327 1320859 1266180
At 2 AR 1160478 1159202 1064115 1065767 1357630 1124192 1155231
90 BT Fe Y A KW R4 AR £ 1160939 1166750 981622 1030902 1298651 1128639 1127917
A% BRI E 1171323 1108509 960029 1093058 1140696 1168929 1107091
S At A 1126858 1626317 1751822 1201908 1272996 1673614 1487549
R AR 841147 1603748 1724283 1090711 1086082 1575191 1390721
FOR B H 09 = SR % L1 L2 L3 L4 L5 L6 ESRI S
e R B A B BB AR 363 206 345403 290 821 326 815 359424 357753 340 570
HRER | 22 BB e O BB T TR A 345 284 313 047 284252 320542 357701 344614 327573
A RR | R A R A A ZR AR A 313499 279 031 244369 287983 307906 316207 291 499
BEER M AR 289810 223232 182382 261137 221 543 304910 247169
KRR B R B A & B M AR 170 251 240 122 172 455 127 805 238 135 143 624 182 065
A BBR A B R 123 391 180 645 125 632 88 977 184 595 100 874 134019
A R BR Ao I 2B AR 105 692 104 526 94 931 89 044 135977 102 731 105 483
B FBR X 125 033 78 503 76 288 114 443 99 582 137927 105 296
MR | Se BB e St 5T BB A AR 80 348 142 152 99 901 52 462 140 895 57 133 95 482
28 2B K 82416 117 458 92 448 66 448 123 651 69 347 91961
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137 207  DNA 458 F 45 DNA R 48 45 452 TR AR T 2B ST M) B

101932 &@f- N (pi ) -5 20 208 4 5 Bk 45 45 i 44 155 - 2CBR T A Bl

68 089 AR ER TALEE (2, 3 —ZAFERH b ERAEIR 43943 R A BEMe— t RNA & B (45 20BE J K it )

FPE )

61 288  DNA 5 F 4 RNA R &8 43943 BBl e — (RNA & B (6~ 20BE M K fif)
61 136 LA BB 42 742 EFHE O -TB A

56 928 6 -BEER- B —#] & M H B 42 580 T B ST TR AL AR B (MR b4 T )
52997 23S rRNA B A3 (1911/1915/1917) & 8% 42 047 B B A% HE TV BE AR A R B
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47 506 T B L ABE 41433 L-3UBR L A8

46 615  MMHR LB A2 ATP B 40 767 GTP =7k B2 5 By
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Al LU B K AL G W e A FUIR | el B LA TR UK
B BT W E R AR R U S, A
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(Klebsiella) FMFAT B & , b ZLERE JE & &1 &
oo P IIA Ty SR G R I S A s S LA 4 B 2 L
ZHVEE—EE R, XEEER N ZEHRET

SR A o L g S R B LTE R
b 2 P8 T VR AT R 5 T I PR 4% 0 R IR 2 A
G S E R, TR B )E IS TR AR R K
FTE RS Rt A 45 — % B T A [ il KU
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AR I X o K IR 3 v 40 B R 11X ) g
PEAT T 1, 22 COG A KEGG PN %0HE FE k173
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AT T T % A o 7L 1 1) 2L 1 G I = L g o DA
G, T B A S K i B R 1 R
BRAT I . KA —RNA A B A4S 2 BEE-tRNA
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2k R S A s I TE R R RO B T



F24% H ol

TR G sk 2R Rt TR BR A 40 R T Ao AR TR 377

R ER RAE TR RN ARSI —3,
A3 MTIA R I 2 3 2o B R 9 1 e K Ak A5 AR R
FERR AR, 2 G B TE N R 1 B A R e A R LR
FIE VR R IE R, (054 SR AT T Al R ) R vk
AR,

4 Hig
e 2ok e e ) B AR 5 b ke B P A
Gk R Lk BRI BA EE N E 2R, ok

SERMEFLATE R R FLER T A FLAT I
FUFT 1 A B AT FUAT 1 2 2 0 R I 19 DI 480 T ol
X LEAL S P ER R IR, B ) B R 2R
ZR LRI AR I RE TR BT, R R oK £k
H YA M AR R AR Sk Erh ek . A
Jo A5 e A Sy 3 SO | LR A 2 R S W B, AN A
1 ARG E IR, b S A R A KR A
WEFE Ry it — P AR Tk TR IR R WL BE LA S A ¢ 5
PRIK o BT e L R B bR, IR HOT A &
P T 7R L FH T S ELRR IR I A, A% R R e M O
R e AR BEE T HE A

& % x #

[1]  AAJ5vK. ¥ B AR
(7): 40.
BAI N B. Luoyang pulp rice—pulp noodles[]J]. Food
and Health, 2005(7). 40.

2] ERT. R R AR NSk, 2017
(2): 32.
MIAO J F. Luoyang delicacy pulp noodles[J]. Inner
Mongolia Forestry, 2017(2): 32.

3] ®wAH. PRAK S T A(T]. AR,
2016(5): 11.
SHI Y J. Homesickness of central plains people —
pulp noodles[J]. World Cuisine, 2016(5): 11.

[4] FLIBERT G, ABEL T, ALY S. African cassava

traditional fermented food: The microorganism’s con-

Hem ()] £ SR, 2005

tribution to their nutritional and safety values: A
review[J]. International Journal of Current Microbiolo-
gy and Applied Sciences, 2016, 5(10): 664-687.
[S] HOLCK A, AXELSSON L, MCLEOD A,
Health and safety
sausages|J]. Journal of Food Quality, 2017, 2017:

et al.

considerations of fermented

(6]

(8]

9

[10]

[11]

[12]

9753894.

ANALA K, PERPETUINI G, PETCHKONGKAEW
A, et al. Food safety risks in traditional fermented
food from South-East Asia[J]. Food Control, 2019,
109: 106922.

MR, udE, Wtn, & b EAES LB RUE
W22 EPEIE TEE (). b JE R A, 2022, 47(2):
205-210.

CHEN J R, BIAN X, YANG Y, et al. Research
progress on microbial diversity of traditional ferment-
ed food in China[J]. China Condiment, 2022, 47
(2): 205-210.

HEE, B, Mgy, & Sy HE RS S
W B W RE R g R R SE] Th R R
2021, 40(5): 1-7.

XIA M L, YANG F, LU K, et al. Application of
high—throughput sequencing technology in the micro-
bial communities of traditional fermented food prod-
ucts[J]. China Brewing, 2021, 40(5): 1-7.

HE G Q, LIU T J, SADIQ F A, et al. Insights
into the microbial diversity and community dynamics
of Chinese traditional fermented foods from using
high—throughput sequencing approaches|J]. Journal of
Zhejiang University —Science B (Biomedicine &
Biotechnology ), 2017, 18(4): 289-302.

g, FARE, B EIE, %, A Humina MiSeq
PP B PR G R e 5L . AR A v 4 1 2 R (T,
E A, 2021, 21(2): 269-277.

DU R, WANG B H, LUO Y L, et al. Comparison
of bacterial diversity in traditional fermented dairy
and meat products by Illumina MiSeq sequencing|]].
Journal of Chinese Institute of Food Science and
Technology, 2021, 21(2): 269-277.

REE], POKHL-BTHLAE, A, 45 e
JZIE R RE S o B T E R &R,
2021, 21(7): 149-156.

LI M Z, AZAT R, ZHENG X D, et al. Microflora
analysis and anti —aging research of Xinjiang milk
knot[J]. Journal of Chinese Institute of Food Science
and Technology, 2021, 21(7): 149-156.

KF S, XERE, B LR I U R TR )
B Je e by 2R R B o0 B R[] B OB, 2017,
38(16): 136-141.

ZHANG L L, LIU L. Y, XU Y H. Analysis of Bei-

jing douzhir microbiota and isolation and identifica-



378 hE | % 2024 445 6 1]
tion of advantage bacterium capable of flocculating BRI, 2019, 40(23): 98-103.
starch[J]. Food Industry Technology, 2017, 38(16): SUN S Y, CHEN L H, WANG L L. Analysis of
136-141. bacterial diversity in traditional fermented Yak yo-
[13] LIU C, ZHAO D, MA W, et al. Denitrifying sul- ghurt in west Sichuan plateau by Illumina Miseq se-
fide removal process on high—salinity wastewaters in quencing [J]. Food Industry Technology, 2019, 40
the presence of Halomonas sp[J]. Applied Microbiol- (23): 98-103.
ogy and Biotechnology, 2016, 100(3). 1421-1426. [23] KIM S, LEE J Y, JEONG Y, et al. Antioxidant
[14] CHEN S F, ZHOU Y Q, CHEN Y, et al. Fastp: activity and probiotic properties of lactic acid bacte-
An ultra —fast all —in —one FASTQ preprocessor [J]. rialJ]. Fermentation, 2022, 8(1): 29.
Bioinformatics, 2018, 34(17). i884-i890. [24] EEE, ZEF, M4, % LT 16S rDNA il 5
[15] MAGO T, SALZBERG S L. FLASH: Fast length DY e A 43 Ak ¢ = LA ¥ 22 4 4 R g
adjustment of short reads to improve genome assem- BRFFE[)]. &5 Tk B, 2020, 41(2): 95-100.
blies|J]. Bioinformatics, 2011, 27(21):. 2957-2963. YUAN Y, LI J, LIN S H, et al. Analysis on the
[16] EDGAR R C. UPARSE: Highly accurate OTU se- microbial diversity and function prediction of Beijing
quences from microbial amplicon reads [J]. Nature bean juice son based on 16S rDNA high—throughput
Methods, 2013, 10(10): 996-998. sequencing technology[J]. Food Industry Technology,
[17] STACKEBRAND T E, GOEBEL B M. Taxonomic 2020, 41(2): 95-100.
note: A place for DNA-DNA reassociation and 16S [25] Z=%E, WU, FHEH, § KHELGRSEERKE
rRNA sequence analysis in the present species defi- TS MmBE D a5 kB T,
nition in bacteriology[J]. International Journal of Sys- 2020, 46(14):. 228-233.
tematic Bacteriology, 1994, 44(4). 846-849. LI X, HAN S H, LI X L, et al. Analysis of nutri-
[18] WANG Q, GARRITY G M, TIEDJE J M, et al. tion composition and quality diversity of traditional
Naive bayesian classifier for rapid assignment of mung bean acid slurry in Luoyang[J]. Food and Fer-
rRNA sequences into the new bacterial taxonomyl[J]. mentation Industry, 2020, 46(14). 228-233.
Applied and Environmental Microbiology, 2007, 73 [26] skmewE, #uElg, EO%, S ROK AR 2Rk
(16): 5261-5267. ST B LR BN R A3 B AR ()] ARk, 2017, 38
[19] DOUGLAS G M, MAFFEI V J, ZANEVELD J R, (4): 70-76.
et al. PICRUSt2 for prediction of metagenome func- ZHANG X H, YANG J P, WANG S J, et al
tions[J]. Nature Biotechnology, 2020, 38(6): 685- Bacterial diversity analysis and isolation and identi-
688. fication of cactic acid bacteria from Jiangshui, a
[20] SCHLOSS P D, WESTCOTT S L, RYABIN T, et traditional Chinese fermented vegetable product [J].
al. Introducing mothur: Open-source, platform—inde- Food Science, 2017, 38(4). 70-76.
pendent, community —supported software for describ- [27] BAR, WMKMHR, HHAE, % 5T Numina HiSeq
ing and comparing microbial communities[J]. Applied S @ NG T U A S S R A A | M e
and Environmental Microbiology, 2009, 75 (23): 2, 2019, 40(6): 62-68.
7537-7541. WEI B L, LIU Z G, XIAO Y S, et al. Bacterial
[21] Ay, &6, %EE, . Dumina MiSeq /= i & diversity analysis using Illumina HiSeq sequencing of
J¥ B AR5 DR 3L v R ik A AR G A W R T R AR Jiangshui, a Chinese fermented vegetable food, and
[J]. " EE SR, 2021, 21(7): 313-319. its physicochemical properties|J]. Food Science, 2019,
GOU M, HU J, ZHANG T T, et al. The succes- 40(6): 62-68.
sion of microbial community in raw milk during cold [28] A ARWE, R, sk, SFE. OKR[EHL X R B K R
storage by Illumina MiSeq high—throughput sequenc- T W T 25 4 LB S AR B R S 2 [T A&
ing[J]. Journal of Chinese Institute of Food Science AR, 2023, 39(3): 121-128.
and Technology, 2021, 21(7). 313-319. XIANG S Y, ZHAI R, ZHANG H Y, et al. Com-
[22] PNVEFN, BRRa, @k B Mlumina Miseq I ¥ parison of microbial community structure and identi-

a3 TN VG e e G R AR A TR TR W TR AN T 22 R (T

fication of dominant flora in fermented Jiangshui



%524 % 45 6 1] TR G sk 2R Rt TR BR A 40 R T Ao AR TR 379

from different regions[J]. Modern Food Science and beverage[D]. Yangling: Northwest A & F University,
Technology, 2023, 39(3): 121-128. 2018.

[29] B4 M 6. O[] 8% S R K E IR B o T 5 SR R OK R [30] GASTEIGER E, GATTIKER A, HOOGLAND C, et
BHIFHRID]. MY . PUdLARMmRBH R, 2018. al. ExPasy: The proteomics serverfor in—depth pro-
JIA X F. Analysis of nutrient composition of differ- tein knowledge and analysis[J]. Nucleic Acids Re-
ent Jiangshui and development of celery Jiangshui search, 2003, 31(13). 3784-3788.

Bacterial Community Composition Analysis and Function Prediction of Luoyang Tradational
Mung Bean Sour Pulp

Fan Xinnuo'?, Li Haiyang"?, Zheng Yiheng'?, Li Yihao'?, Hou Ying"*, Xu Jianqiang’
(“School of Food and Biological Engineering, Henan University of Science and Technology, Luoyang 471023, Henan
’Henan Food Microbiology Engineering and Technology Research Center, Luoyang 471023, Henan
‘Key Laboratory of Microbiology Resources Development and Utilization of Henan University of Science and Technology,
Luoyang 471023, Henan
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Abstract In order to explore the bacterial community composition of mung bean sour pulp, the core element of Luoyang
traditional and special pulp noodles, the bacteria 16S rDNA of mung bean sour pulp from six pulp workshops in Lu-
oyang was sequenced using Illumina MiSeq high—-throughput sequencing technology. The results showed that 8 bacterial
phyla were identified from 6 samples of mung bean sour pulp, involving 75 genera and 106 species; and Firmicutes is
the dominant phylum (78.57%-97.17%), Lactobacillus (20.95%-90.36% ) and Lactococcus (3.26%—62.68% ) are the
dominant genus, Lactobacillus oligofermentans, unclassified_Lactococcus are the corresponding dominant species, while
Lactobacillus  plantarum, Lactobacillus curvatus and Lactobacillus manthotivorans are common sub dominant bacteria.
These dominant bacteria are all lactic acid bacteria, which have extensive prebiotic effects. The functional prediction of
the bacterial community in mung bean sour pulp showed that the carbohydrate metabolism and amino acid metabolism
abundance of the bacterial community are high, especially the abundance of flavor amino acid metabolic pathway and L-
lactate dehydrogenase are relatively high. It was inferred that the unique acid and flavor of mung bean sour pulp was re-
lated to the bacterial amino acid metabolism and lactic acid synthesis. The results of this study provided a theoretical
basis for further study on the fermentation mechanism of mung bean sour pulp and development of corresponding starter.

Keywords mung bean sour pulp; high—throughput sequencing; bacterial community composition; function prediction



