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Isolation and identification of lactic acid bacteria
from Chinese traditional sourdough
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Abstract: To support the growing silage industry, the study adopted the pure culture method from silage microbial analysis,
combining with the physiological and biochemical analysis to investigate the species, morphological , physiological - biochemical
characteristics of lactic acid bacteria from Chinese traditional sourdough sampled in Xinjiang. The isolated lactic acid bacteria
was identified using 16S rDNA gene sequences and phylogenetic studies. Results showed that three strains of lactic acid bacteria
were isolated and identified.F5 and F28 were Bacillus sp., F3 was Paenibacillus sp..Three strains of lactic acid bacteria were
found in the range of pH4~7 ,and grew well under the condition of 3% and 6.5% concentration of NaCl and the bacteria also
grew well between 10 °C and 45 “C.The strain F5 produced the most acid, strain F28 had faster growth rate than strain F5.In
conclusion, three strains of lactic acid bacteria from this study might be used as additives in the production of silage.
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sp.nov. ; Scheirlinck " 28 WA v 1) B 6 A4 /N 22 % T T AR
RE R I 46 2 Y Lactobacillus crustorum sp.nov. Fl1
Lactobacillus namurensis sp.nov. ; Gu Chuntao” 25 M\ 1
] R s VT 25 s, 1% i S R0 T IE o T R Ak B O B E Y
Lactobacillus mudanjiangensis  sp. nov., Lactobacillus
songhuajiangensis sp. nov. Fll Lactobacillus nenjiangensis
sp-nov. o TR HbL X & W AR ) HIE T A B A —%
255, 3 B0 L ) TR 2H L S AR TR, BR T Zhang
Jiachao™ | S:MT H iy ¥4 S5 SR AL Ge i 1 i 335 3% O vk
RN 53 A2 10025 AR AR 435 6 %68 P9 552 b DX 14 4% 4 T il
TR FR G A LR T T R A S R 2 A, sk E AR
X AN ) s X S P 192 T AT 1) T R 2H i R AT T AF
5%, Hop 4B - Hh X ALV A Leueonostoe , e i HiL X 4E
Jeib X FEILHLIX M AR A H X 4 L) Lactobacillus A )G
P, BEEBTIE A GO A% G A T T IS Y BIT 5T 2%k H
2 BT, OG- T IE B4 BIF 8 88 T DN SR AR 1 BRAL 48 B
AR T AV AR . NS BEE 5T A=)
ZERCAR AT A, LR T 1Y) 26 5 o R AR A 1y 5
PR, SR BN AR . (H X TR 8 X R T T
N A LR I I R AR TE D . ABTR M EZH WY
SR o SR B EE B SRR 16S rDNA B N FE 5 43 47 7 1,
X i A% e T T AE T FLIR B 2EAT o0 B M RE L LA
U S 100 1) 5 T A T DR A o JB O ok B R LR
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1 #HRTTE

1.1 #e5eE

RTHNEHES 2016 427 7 AASHE X FEHLR 5
ST TR A A, 8 T M ASE o s T 3 e e b R S U |
FRAEHR I RAE I [0] A1 Ml 15 )5 s M1 528G 5, T 4 C 5%
PER,BERARARE WA EALEE T ERE
BRI S AR AE A s FLIR I 5 97 k. MRS By 3R 2k
10 x Buffer 2.5 mmol/L dNTP Mixture . X — gal . IPTG |
HIAEE K(30 U/mg) (G BRER B PR M I i L FH SO TR M
WEME IR ZR EB T Wt Sigma 24 H] ;T4 LG
5 U/l Tap FiF . DNA 487 4 [ 21 $ 30 ) 5 3 )
#I DNA glifk [a1)5355) & . DNA Markers | JBURL /N 2
7 Tian Gen; I{fE BH; & N 7 & K. & W
(70000 U/mg) TakaraZ\#]; KIAFFH ( DHSa) 3
F it A 7 i s A K A R B R A S
5|4 FA-27F. (5'-GCA GAG TTC TCG GAG TCA
CGA AGA GTT TGA TCC TGG CTC AG-3'"); RA-
1495R . (5'-AGC GGA TCA CTT CAC ACA GGA CTA
CGG GTA CCT TGT TAC GA-3'") dbm oA+
ROA]EHBHK  SLE=ERLH .

SW-CJ-2FD B q TAE S Bl sl 4
FRZYF] 3 XP603S L 7KK Fi g4 ) — 44 2 h
FEl 7] 5 SX =500 AU JE K EER BB
A BRZY 7] s DNPO162 U M R I 15 IR A LIRS %
I B A& A R A Te AU 58 b a] DL Y 43 06 o i
it dbET AT A AR A R 57 4E 2 7] s Mastercycler
nexus PCR % .MiniSpin BS.0oAL 788 ] 3 A $58 B 45 2N
Fl s HMS=-350 AUJE iR %L S in iR I A BR
AFIY=-300C L ykAL JERTH BRIk A A
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B2y 7] s GEL DOC XR + RIS iR R4 dbai3eE
R E AR PHSI-5 528628 pH 3 LA
BEEAER A BRAT] 5 -70 CHRARIRVKFE MR EERL
Gl

1.2 XLWHE

1.2.1 FERWMAE ERETAIES TFREL10 g &
T T AR S A 90 mL JCEE & (A ik b, B, BT
PR E LA 120 r/min $73)) 2 h, KB 1 mL B3 A
9 mL JGBE R WK S B IR, DL RS R
1077 107° (1077 10 " PU-SBREE , 43 531 B 4 -6 BE B9 T
W 100 pL A FREAR MRS PRl 23k 12,30 C 1
I A48~72 h, MIPRFETE SO R/ S RS A BN
P AE PR B P % , 7 MRS B4 RS 7R3k Rk, 1E iR 3
%30 °C ,48~72 h, EHE R B R IE 3 Wk, 58] 4lifk
MIER AR, ] MRS MAAE: FR AL 5 42 (30 °C,24 h),
SRR HIRIR A, B, 70 CaArs "
1.2.2 PR RIE K FLIR R L 3% 1
FhimBeAP 3] pHO.5 19 MRS WIREEFR LD, 53R IR B
37 °C ,fE#RHFFRAFA] 12 h, A3RE 2 h M52 R EE pH,
BRI = 2H P47 R 35T MME , AR S AN R & 1 B
(a] Xt 7 4 & B pH P 2R ) A8 1k 22 i 7 1 R R
k'™,

1.23 Wi RKihsk  FRLR oA MW L 6.0% 18k
AR T MRS WK 3R 37 CIHIER IR, 6
2 h 3 OD fH , # 4 620 nm , 45 R M =20 P-4 74E, I
RERTA] S 0~12 h, 052 5% B B = 20 574 7 52 56 o il
AT A N S o [ R S L S

1.24 FLRRHWAKERE

1.241 ALK E O 7E R H 00 B RRTE 1k
24 h,JEA 7 2L QYL (E,, AR BRI TR I B 6 35 A R
ZE . SRUAZR RN %58 F W) ArCLIR 4n B 4 28
Koo T 2 Ty i) 2 AT LR oA A B AR A R R S
FE T A W S TSR R TR A TSI 56 SR FH AT
PRI A b SN HE AT K8 S TR ek ST G | 7 S 56 L TR
BRI 22 S0k 10-11 ] 347

1.2.4.2  PREUHEE DNA  FLE g 2% QYL A RH M a4
A0S B 14 B AR A0 25 A R A FLIR BRT, o) T A5 PR
L DNA, B B3R W 2 mL, 10000 r/min B5.0>,
FLWEW, ML A 200 WL 2% vl GA HE &
TEANTA , RN 180 L & 77 175 TR I 1) 2% v i , 37 C
AbFE 30 min DL o HOH BL.OE, IMA 20 wL 2
K WIS R 220 pl GB 22 vh i, k35 15 s,
70 CK¥# 10 min, WA R ARFHIE 2, TR LB 0 15 s
JEHIA 220 pL Jo/K Z0WE, FEAT IR 15 s, ] 5 B0
15 s, B BT A5 VRS W R JIm A B4, 12000 v/ min 25
0> 30 s BRI P AAR, [ E BRAE SR I 500 L GD 2% s
Wi ,12000 r/min 550 30 s, 75 % W, 1A W% AR H im A
600 L EyEE PW, 12000 r/min B5.0 30 s, 35 WK,
AT AT 2P B e B W B AR R el i 45 A R
12000 r/min#.0r 2 min, R . B U B & T =i
FCEBCT 8P, IAMIR BT 5% A 52 vh i o 1% W B A2 5
A AT A B 0 A8 T, ks 1) R [ S e (] S A7 7
Jin50 ~200 pL YRR TE, =R A HE 2 ~5 min,
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Table 1  Morphological characteristics of lactic acid bacteria fertilizer in sourdough
B B IR
R RERG M LN oL &N bk fa e MRS
3 [EJE A Eigih ANEESY Kb AEW JAT A e B
5 [FAE et SRt i) Kitd  AiEW Bk %) %0 B
28 [P et Fif B Kitd  AiEY Bk %) g0 B

12000 r/min 0> 2 min, K AR 4 2 3.0 8 b,
-20 CL-FE#E H -

1.2.4.3 PCR §"H il 16S tDNA R [H 5345087
PCR (X 45 > BRI KR 1) DNA HEAT 836, 4 3 519k
271 FN 1495r, Fr i FHY 18 /= B AR &= A 50 pL, 148 &
R :5 pL 10 x Buffer,4 pL dNTP Mixture, 0.5 pL
Taq fiff ,2 pL DNA #4, | FI#5147 (10 pmol/L) 4%
1 pL, TCE 4K % B 2= 50 pL J5 47 PCR 744 12
N o N 4514:95 °C,3 min; 94 °C,1 min; 53 °C,
1 min;72 °C #E{# 90 s,30 EEF,72 °C ZEfH 8 min, [
1% B NS PSR S FL Kk X 7 14 19 PCR 7= 4 47 K60
# PCR = RIS, %42 p MD-18T Rk I 4% 1k
E.coli DH5«, 25 1 B0 77 38 oy [H P e B8 = 3% g A=
T AW TR 8 R IR 55 A R A =W, ¥ 45 R 7E
Gen Bank #4757 BLAST 7347 o
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T 7 T 25 R AIE 2 2 8 T AR 10 B 8 b, B IS
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FLEA O ARG CFLIR AN TR 3 2 4 5 W SE6 7 1) T i
LR B T MR T 25 AT FLIR TR AR 4 B M e . FL
122 T 2 8 BE A R F ik K Ak -G 42 51 77 A2 O ZL IR 1) 2M
PRLBLPR o SR SN T EL AT — SEBEACRRAE - 45 2% [T P
P, N8 B Bk b iz 3, o AT S BA P TT R A
Bl A UL L 7 IR AN B2 BE 7 5 5 Sy DR S sl e IR
AR R E FLR B Y 4 26 3 EAR MR AR
RIS , FZEATSEFL IR AT & ( Lactobacillus ) (HE IR
J& ( Streptococcus ) | ZE AT B J& ( Bacillus ) 7 ¥R B J&
( Enterococcus) KT B J& ( Bifidobacterium ) 55 23 4~
JA L ARG ML B I SRR AR 7 35 30 KRAT A ARAE
HYZFLIR B , Zhi 5 8 F1~TF30, PEHCEA PR % 28 85 =2 IR 4L
0 J5 A, PR i B (A AR AE RN 2 i it 52 N7, 490 25 A
VIR =kRe A FLR BT, ANk 1 s,
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T H AT AE & Bl A il BT,
BLEL RN S 44 B AN Al (e /D i SRR ARDRE T . AR I
ik A Bt R b, B A IR SR F TR, — S
AR R B2 B PR . FLAR e RS R B A2 P
IREAVE AT, AR DA 25 B 450 F | AR K, 10 B
FIHmDEL b g T s PR R, 3R S T W R BE T, 7
2 R S A G B AR R G e 0 R LR B 1Y B B AR AR
PN Hha] UL, A 52 56 43 185 45 1) 19 = Bk LR 1 19 7
B2 Re 1% , 76 12 h Z N AR pH Y RERES] 4.5 /2
i, HoP R FS P7IRBE 180 . 7E 0~4 h I 77 i

FREGPE,4~12 h iy PR R AR RS- 22, B AR FS B9 pH
18 12 h (ARG T 4.5, HARPIRR R 19 pH 7E 12 h 19
Mgy 23 4.5, DAL, ) LLFA H 4% D8RR 7 IR R 7 5%
SR FS F3 F28, MK 2 rra] UL, 7E 0~2 h I 5
BR F3 SRR F28 B BEA I AR — 5, 2~ 12 h B R
F28 (AR R HE R . F5 BRRR A0 B 5 B AL T I
PR o PRI, AT DA H 45 PR Ak B i 4 i 5555 4K
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Fig.1 ~ Acid-producing rate curve of

lactic acid bacterium strains
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Fig2 Growth curve of lactic bacterium strains
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D— %0 \D— 22 2P0l \D—H @5 bl . D—4#8 M 274k —
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Table 3 Carbon source of fermentation
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experiments to lactic acid bacterium
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Table 2 Physiological and biochemical property of EENH F3 F5 F28
lactic acid bacterium strains D- 7% BE + + "
- TRk D254 + +
HIEIH F3 F5 F28 FLbE - + +
i _ _ _ D-H &bk + + +
KA g EER] EE:] D2 FU M - + +
5C W W w IR - - -
10 € W + + D-HA —H + + +
40 C + + + D— =k - - -
45 °C + + + e HH b - -
3% NaCl + + + ARt + + +
6.5% NaCl + + + A - + +
pH3 - - - DA A1 - + +
pH4 W + + D-H i + + +
pH5 + + + D- gk + + +
pH6 + + + D- b + + n
pH7 + + + v + + +
B TR, RARER, W RS K, % L-F - - -
3 JAl, DA - + +

D- LAY +

23 HFEMEERE bt ' : ’

AR B s — 2R A O TR IR S REIE A

AR AT B AR, 2 PR YL 0 5 B, EOO R B B Y
i 2 s L BT WE A R, M s e S N T2
RTINS |, ZF /8t A sh izl , Hog & fi A 1

BELE ZFAOAT A RZE AT B BRIRZE AT B A 5
ZEFOLFT TR A5 1S AT S Rk AR IR AR S X 67 1
HYBOFLER T B2 HOHE DR 2H DNA R H 40 TR 5 1) %F

H16S rDNA JFH P14, Fr BE K/hR 1500 bp Z£45 .
W 3RF5 B 16S rDNA JF %1) 38 1+ BLAST 5 GenBank

SHHABR AR, NI il A F e K, H
B A T B TR ) #AT TR Y dR ARG,
F5
F28
2i/1050552310|gb|KX673641.1|Bacillus tequilensis strain SSRCE25
100 £i|1049514407|gb|KU597209.1|Bacillus sp.strain JWp15
2i/1045931592|gb|KX548947.1|Bacillus sp.strain BAB-5930
100 2i|1012378661|gb|KU550038.1|Bacillus sp.EB-115
05" 4i11049013393|gb|KX639763. 1|Bacillus subtilis strain YFEJ-2
2i/1051004539|gb|KX664467.1|Bacillus sp.strain 7-3
100 100| F3
2i[1050767418|gb|KX673848.1|Paenibacillus sp.strain MD9B2
| 2i[929558755|gb|KR077823.1|Bacillus sp.FIAT-25734
2i/939467314|gb|KR780381.1|Lysinibacillus macroides strain CS26
2i|1044696894|gb|KU950359.1|Lysinibacillus sp.strain GZUIFR-YCO02
2i|913635390|gb|KT369891.1|Lysinibacillus xylanilyticus strain SE25
2i[1027081243|gb|KU925843.1|Bacilli bacterium WOP1
£i[959929311|gb|KU221413.1|Bacterium T15
100 | gi[745741846|gb/KP221628.1|Enterococcus faecium strain V9-156
gi/1040974503]dbj|LC063170.1|Enterococcus sp.Y 12
21|344323428|gb|IN560892.1|Lactobacillus casei strain 02
| gi|975040243|gb|KT722812.1|Lactococcus lactis strain 25F1
100 | 2i/902883018|gb|KP764104.1|Lactococcus lactis subsp.IMAU11262
2i/601035992|gb|KJ424426.1|Uncultured bacterium clone 8C2-113
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Fig.3 Phylogenetic tree of the lactic bacterium strains according to 16S rDNA sequences
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B 2 b AT A HEAT LR X 4B ULIE 3, TR AR F3 Y
BYEZE TP ) Paenibacillus sp. [R1JR 74~ 100% |, #0K H:
YE R ZFF AT R, W AR FS|F28 5 8HE JE
Bacillus sp.[a]J5MH: R 100% |, 80E FLEEE N 2F AT
3 #ig

TE 3o S = Al IR B 10 X R SR AL S 1 & T TAT
NEAE AT 2L R T 1Y 43 B, X 40 B 1 TR Bk iz A 168
rDNA RPN ARG L TR ST R LEE. &
U SELAL e 10 TN A 3 B AR 3 = AR FLER B, L
2 BREEER F5 A F28 #7552 N Bacillus sp. ,1 #RE R
F3 %k %52 N Paenibacillus sp., A T2 53 B 0 =Bk 28
FEAF B 9 A A P B AN 77 R TR AR AR AL T R A KT,
FREERR FS R BE T B4R, AR F28 1 B A T EE A
P, I 5o R LR I 2 R R 2 Mok b & 8. 1
RS IITESIAVETT Il B ol FS R F28 AR B W] )
BN, I XTI YR 43 1 B LR B TR R B R I 2 A A
BIRE J7 M O F 775 I vp i ROCR A7 3 — A gE,
BRI S X S AT a5 sET i ek in A o
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