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Isolation and identification of lactic acid bacteria in fermented grains of
Nongxiang Baijiu
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ABSTRACT: Lactic acid and its derivatives are important flavor substances in Nongxiang Baijiu which play a vital role in
the aroma and taste of the wine. In order to screen lactic acid bacteria, this study tooke a Nongxiang Baijiu fermented grains
as the research object. The isolation conditions of lactic acid bacteria were optimized, the effects of different DNA extraction
methods were compared, and the species of lactic acid bacteria were identified by enzyme digestion and DNA sequencing.
The results showed that 95 strains of lactic acid bacteria were preliminarily screened in MRS broth medium under anaerobic
culture at 37°C for 24 h. The optimal method for DNA extraction of lactic acid bacteria was determined to be boiling method,
and the strains were identified as Lactobacillus panis, which had the effects of producing lactic acid and n-propanol. This
study has important reference value for the production and quality improvement of Nongxiang Baijiu.
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1.1
AHIFFE T FH AR T BSORE S B IU )1 45 5 e A 18 1 T TR 3 b

BB AR 8], VR O Y RN A, BORERE A B =

AARFEER, ¥ERARE . PR S SL BN o3/, &

R10g, BT 4°C IKFIRR

1.2

Jo/K 2.l . NaCl., HCl 5 NaOH (43#r4l, [ 2543k
WHARATD; Bilel (AEYH, BioFoxx); Ezup #:xU4H
FEHZ DNA Bl & (el Bl TAY TRA R
]); 4S green HERYEL CEYIYRL, [igA: TAY TR RAFD;
MRS Hfg 7R3 (R, WA YEAREBRAF); MRS
Wimki gk (YN, BHEAYERERAF); HEmg (4
YA, i TAY TG RAFD T TE 2 ik (44385,
R REEREARA ) T, WA 20 mg/mL; 424K
R 50 mmol/L Tris—HCl (=95, A TAY TREAR
ZvEl). 2 mmol/L Z " JEH 2R (EDTA) (Gr#ral, Ll T4
Y TEARR/AF). 100 mmol/L NaCl, 2% SDS (fk2:4fi, i
HE T AR TARABRAE). 1000 mL #BatiK (92562 1 6.

1.3

1H IR AE IR 5 FR 48 (QP=50, 1L ZR R 9 =\ A BR S 7));
pH i1 (SevenExcellence™, #gfih — FLH LA RAF]D); HIKIL
(Mini-Sub-Cell, 4R =FiBtHEARAF); PCR X (9700, FEBK
KRB ).

1.4

B 10 g BEAETF =M, A TG A B /K 90 mL, AR
AFEIR A, 150 r/min #Z3% 2 h, 1E R o m AL BRAE &L 9 L
10 g #E4h, BT 90 mL MRS ks, ZHESE, T
37°C fHIREFRAE 24 h, VE ISR PIRE S . BUSFRR, 218 10
EEERBSS , WA T o MRS Bk 3R3k,

B A TR I, BT 37°C KiFRffrh 9% 48 h,
AT IR TR S IRAR SR (B O RS ED), #EE TR RS
FESESR A BEIS, VAT BOAGRRRERE, R B AL PR A B SR
YA T MRS BilgEs7a3L, 37°C JRAKF 48 h )5, Pk B W

BRI E, difb)E, TR, BT 37°CIRE T
YRRl E4E R SR 24 he

1.5

1.5.1 H#F DNA #9877 *

AT WITRFL IR T T DNA A B4R 8O e, ABFSEXF
Fl ek, btk b DNA R BOSUR AT T He A,
PEEEFUA B 75 W TR O S W AN DCEE , IR BTN R
A3

(1) RF &k

K Ezup A3 2040 5 R 4 DNA il &, i Mt
BRI R T

(2) W

B RIANIE R S 4, A T I R AREE, finA 50 uL
UMW, 56°C K 1 h (A 41); A 50 uL %R, 37°C KR
30 min (B 41); JA 30 uL % &, 37°C 7K 30 min, FFIIA
20 puL ZLM# MR 56°C KA 1 h (C41); hn A VA B 30 uL, 37°C
JKIA 30 min, BEJEINAZLF 20 uL, 56°C K 1 h, 65°C K
W 1h (D4); finA 50 uL 2f#EW, 56°C /K 1 h, 65°C K
1h (E4),

(3) &k

BG4 4, Ay FAREE, 10 pL 7R
A +50 uL 857K, &k 4 min B IS 2.5 uL, #H47 PCR.
1.52  H# 4 16S tRNA ¥ 38 /= 468540 5l 5

Bt R TR I DNA, #E77 PCR 734, Fr 51900 4

16S rRNA 54, F: 5’~-GAGAGTTTGATCCTGGCTCAG-3’
I R: 5 -CTACGGCTACCTTGTTACGA-3’ ., ##15% PCR /=4y,
43 50 R BIR ) 1 P9 DD hinfT X k47 AR 43 7, PCR PR & 4T
WL T AR RA G A TR 8T, SRAFFE B 4E58
ES F AW ARAF B H 0> (National center for biotechnology
information, NCBI) #Ef7 )¢50 LEXF, SR MEGAIl #4AY 4B 5
# (Neighbor joining, NJ) Bootstrap method {4 1000 #4# R 5t
KEW, HhEBEMesR.

2

21

ARHFFEE SRR T WE AL BT vk 5 IR R AE, AR
B1o 1 A2 R DL 8 LR BT B v, T 24 FE T 1R R v 5
Z; BACKWW WY C A W0 MFL MW w7, Wik
oL, Joisde, mvERILAG. AED, BEE . BUE . KW

JeiE. 4 MRS WEigRdt, 37°C R, RE KM
TSR 24 h HLZ8 5~7 AR RE A 1 K 4 5RO AR UF R . A
BT, Lo B8] o5 MR M Wbk, ST0EAE NP
FRBIFEMILL, TEIRAL B 5 5 R FR AT, 7 B Bl 7L
PRARFIE Z

PRAESR; C4l: W+ IR

N R
i iy S -

AUl KRB+ IFEEESR BAL: RuE+

i
1
Fig.1 Colony diagram of fermented grains
2.2 DNA

AT HER =R R PRI B DNA RCR, LIS TS
SRR E . AT ERBU= 2 PCR JFHLIKE LK 2, &5
AL, R GRS Y4 PCR G, HLIK ST . Was, 48
HU DNA FHXT & & m (AN 2A) X T M s 32 BUA bk DNA
ZERAT L, B 415 E 4IACE B T 345 bk DNA (&l 2B),
M 2C L, bR P DNA SR, $RyEmoh
B, AR R 2 BHAE M W 5T R A SRR A A R LY DNA ¥
JEFFA PCR AN ELR ,  H AP, A5 45 SR A L
SrFAEYEIIE . EREA T, Pud, makirEs, HE
B ZS . B, AW SRR T IR 0T -

2.3 PCR

R T A0 S T B LR PR R S — B, AR X
Pk PCR P=HIEAT TRV 0HT, 458 3. LAZE#kE PCR 72
WY, HATEEYIG, T UL PCR P Mkt h =458, 4l
NGB, HE T e LR B [ — R, FEREIE S5 A M
ORI I 5 i S AR S — B, AT ULAZEIN R T 9 A ol
KSR
2.4

YRR IZ5 R, BEPLBPRE 5 BREREAY PCR P=8 1 7l
WP A5 R TG R, 5 PRERN N [Rl—Fh, S5umss R —2,
{4 K JPRST, &5t 16S rRNA FEH T 4140 H7 FiF F GenBank
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BLAST &7 ilE 17 )7 8 R PE L4, BBk JPRST 1Y 16S rRNA
750 5 L FLAT B B Bk (Lactobacillus panis strain) TCP0SO
(GenBank %5 : KF312690.1) 2T —2&, UUIZE S A
FLIF P = B R (LI 4) . ARARE PRI S MBS AT A LA, 1%
PR 4 R T FLAT A T FLAT R OGS FLIR BB )
R POV s R P O E I B B R E ok R, BB s
SLS FET ST, E PR b R A U
A

1500bp

1500bp

1500bp
M 49 50 5152 5354 55 5657 5859 60616263 64 65 666768 69 70 7172
1500bp e — - R e e e e -
M 73 747576 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 9495 96
1500bp ————

2 PCR
Fig.2 Electrophoresis bands of PCR products

M 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 9596

3 PCR
Electrophoretic bands of PCR products after enzyme
digestion

ON128625.1 Limosilactobacillus panis strain HBUAS64010
ON117002.1 Limosilactobacillus panis strain HBUAS65002
ON117087.1 Limosilactobacillus panis strain HBUAS65101
LC145560.1 Lactobacillus panis strain JCV 11053
MH656867.1 Limosilactobacillus panis strain HBUASS2284
NRO26310.1 Limosilactobacitlus panis strain DSM 6035
MIF099894.1 Limosilactobacillus panis strain C-VI2
[ KF312690.1 Laciobacillus panis strain TCP0S0

wl — @JpRrss

MT538609.1 Lactiplantibacillus plantarum

o1

atus strain BO15

MT573613.1 Latii
e MK417560.1 Wei:
100 L MG669321.1 Weissella confusa

4 16S rRNA
Fig.4 Phylogenetic tree of selected strains based on 16S rRNA
gene sequences

1E MRS Wiz g3k, LU 37°C JRAERGSE 24 h %404 F, 4
ORI 95 MEFLIR . T FLIR T DNA $IURAL 78 0 & ik
2, IS8 AR L LT , BA A LR 5 I E R BESEAE
AHFFER B A7 5 TR T B S H M.
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