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FE. [ H] it — AR s A RE MNIERE S AR E & &R [ k] SR s 57
T AR A E G & SGL, i AR VA B2 B I HL Uk ( DGGE ) R iy 3 21 0 3 6 AR 43 331l 43 A HL A 0 25 A A AR
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TIREHR S I X ek B R R B A5 1 i 15, 7= i
PR B ERTHRED Y B4, REHAE
X MR R I — R AR FLIRR TR 2 6 1R R I A
HziH

h T ARG SR LR I, A R A M T AR
BT EFRT R AR, LUE RS — A R T
BAT A A R A AR P Y B s AR B AR A
Arasaratnam 27 Fll Nancib 28 23 S5 T 1) 3L
FIE Y g 788 MLEk O R LR A AR A= R
(ISEI , 2245 AR R AR R X &6 R AR A3
P2 52

EH G LMERR TR A TR T H— 4 P

HpRE pH FRERE FLIR ™ B s IR E S R
SGL, WY 1% & Z A i s A K HO6 AN [F]
RIERCHERT, ARFSRIRE TR A& Rk
FEFCIHHE 5, 3 3 PCR-DGGE H A il v 1 11
BARG MAHT T A WA ks e R 2 A

1 Aopfa 7 &k

1.1 HFEHE

i 325 A AN SGL T F ) MR B2 R 8 v [ Al
K27 b T S 6wl e A T B X i O {1 AR
2013 =6 Hrp i, KA 1 -2 em
K, BT 100 mL (902 U, %8 3 0, RS B e
BT 30 CHETHAHARLKE, KEE60 K, ¥k
T U IR AT, pH (BN 4. 8, UG AE Ay i 28 B B ok
P, BC12 mL MRS 3552 A 15 mL A9 H B0
BLOIMA L0 g MIEREEF I RE, 30°C /& 1 9% ,3 4>

A, 3524 h e, 4% 1% (KRB0 Y4 Rh
IR R SR S AR IS IR 20 A8, R4S Pk BT R A
Fhel it E LR E & R .

PRI O BE ARG SR 5 FH MRS 553738 (EHE 20
g/LAEHR10 o/L, 4 E 10 /L, BEEHR B 5 o/L,
LFREN 5 o/L, i E R ¥ 2 ¢/L, K,HPO, 2 g/L,
MgSO, - 7H,0 0.58 g/L, MnSO, -4H,0 0.25 ¢/L, it
%80 1.0 mL/L, pH 1§ % 6.2 - 6.4,115C K I
20 min) ,FEFRAAMEE R 30°C #FE R AR
1.2 AKEFEFFNABRENEASRTEMN
=AU

AR R FR 4L MgS0, - 7TH,0 0. 58 g/L, MnSO, -
4H,0 0.25 ¢/L, K,HPO, 2 ¢/L, KH,PO, 2 ¢/L,
FeSO, 0.02 g/L, i 80 1 mL/L, # % k¥ 30 /L,
CaC0,20 g/L,

S INEERER Ay < AR ARG F5 B rh U I0AS [ o 4 1)
PRIy , 0 P R 12 Ry 04 e MR B 43 il iR 1) 510
20 #1130 o/L, LA 20 g/L CaCO, 325 WYk
30 g/L A9 MRS 3 EAE XTI 115°C K E 20 min,
WG HERN SCL, M H 5% , 30CHE 5, &
B 12 h BOREIN e S LR AL B Fg A~ b B
3ANEKE,

BN Ta) S0 AR K 8 3R 2 b s i B R
(12.50 o/L) BEREIR Y (20 o/L) K (3.86 g/L) 5%
(NH,),S0,(8.50 g/L),115°C K H# 20min, 255
PR b b3 3 AN EE

IANFE LIRS (NH,),S0, FIBERRE N A K
B R Brh S IR 6] LE Y (NH,, ),S0, FIEEREZ
(1), L5 RE L a3 AEE,

®1. EREBEFEDRINARLLGIHEZNEIR] (NH,),SO, | AN IR (BEEERH)

Table 1. Supplementation of growth medium with different proportions of inorganic [ (NH,),SO, ] and

organic nitrogen ( yeast extract) sources

Ratio of elemental (NH,),50, Yeast extract

nitrogen (NH,),S0, : Weight/  Elemental nitrogen Weight Elemental nitrogen
yeast extract (g/L) /(g/L) /(g/L) /(g/L)

5:0 8.49 1.80 0.00 0.00

4:1 6.79 1.44 4.00 0.36

3:2 5.09 1.08 8.00 0.72

2.5:2.5 4.25 0.90 10.00 0.90

2:3 3.40 0.72 12.00 1.08

1:4 1.70 0.36 16.00 1. 44

0:5 0.00 0. 00 20. 00 1.80
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1.3 REEFNE

pH {E A4 % {f ] HORIBAB. 212 fi## pH i1,
W YEAE 0Dy, 19 I 7€ 1L %% "4 BioSpec-mini DNA/
RNA/PROTEIN Analyzer ( Shimadzu, Japan ) , ¥ i 4t
—FERES A%, AT I 3,5 - AH3EK
iR (DNS) ¥, #3532 WAT 0. 22 wm JERSES , 1
HA B H ) LC-20 A A (35 S0 5 45 4 PR A 17 iR
B &, AN Aminex HPX-87H (300 mm x 7. 8
USA ), Wi 3 #H K
0. 005 mol/L H,SO, (pH2.2) , ##i# & 0. 6 mL/min,
FE IR AR A0 R IR B 53501 R 40 °C 90 C L HEE K
1.3 MPa, #fF£ 54 20 pL,
1.4 DNA ByREX

SGL 7E MRS ¥R h 5557 24 h J5, L8 mL &
P 8000 x g B5.0> 15 min, 3 b 1 YCEE TR 4N | %
Ji CTAB 3E4EHUE DNA™)
1.5 PCR-DGGE X DGGE %% F 59 #t

PCR: #% H 351 # 357F-GC  ( GCclamp-5'-
CCTACGGGAGGCAGCAG-3' , H:if GC-clamp 5314
5'-CGCCCGCLGCGLGCGGLGGGCGGGGCGGGGGCA
CGGGGGG-3") Ml 517R (5'-GTGCCAGC ( A/C)
GCCGCGG-3") ¥ 4 41 & 16S rRNA (1) V3 X 35,
PCR WA VAR & (50 L) ;10 x PCR Buffer ( A
T MgCl,) 5 pL; dNTPs mix (2.5 mmol/L) 4 pL;
MgCl, (25 mmol/L) 3 uL; §7 5l ¥ il J5 51 ¥
(45 pmol/L) 45 0.5 plL; TaKaRa Tag (5 U/uL;
TaKaRa,Japan) 0.2 wL; %4z DNA (10 ng) 1 uL;
ddH,0 35.8 uL, F£J¥:95 C 10 min;93 C 1 min,
48 °C 1 min,72 °C 70 5,30 MEK, =R K 72 C
FEMH S min, BEEM 3 ANEE IRA RS E 20 pl
Ja it DGGE 43#7

DGGE 43 #7. {fi ;] DcodeTM Universal Mutation
Detector System ( Bio-Rad Laboratories, hercules, CA,
USA) #F 47 AR P B B &8 I HE UK, 2R TR O Tk e
( polyacrylamide ) ¥ FEBEE H 6% — 12% , ZEPE 7 (JR
%, Urea) BEJE J 20% - 60% . HL 1K AN X 5 B R
200 V, HEPKIR RN 61 °C, FLUKETE] 5 h, HARHE
PRSI SCHR[10], DGGE #1312 il Quantity One %k
8 B IFRE SR B H AR UK R I .
1.6 Miseq SEENF

FERESD DNA 3% 2 R SE 5 A Y B 25 R A B
/5 Al (Majorbio Co. , Ltd. , China) #E470 5 1 f5 144

mm, Bio-Rad Company,

o3 A, PCR ¥ 14 X Bk 16S rRNA fY V4 Fil V5
X, 5 142 515F (5'-GTGCCAGCMGCCGCGG-
3') #1 907R ( 5’-CCGTCAATTCMTTTRAGTTT-3")
PCR J i 3% i TransGenAP221-02 ( TransStart Fastpfu
DNA Polymerase ) , 7 ABI GeneAmp® 9700 %! PCR
{347, R % (20 uL) WF .5 x FastPfu Buffer
4 L, 2.5 mmol/L dNTPs 2 L, Forward 5| ¥
(5 pmol/L) 0.8 wlL, Reverse Primer (5 pmol/L)
0.8 pL,FastPfu Polymerase 0. 4 pL,##z DNA 10 ng,
ddH,0 #h % 20 pL, PCR /2 )i 2 %.95 C 3 min;
95 C30 s, 55 C30 s, 72 C45 s 27 MG ;72 C10
min, BEHEGE 3 AEE K[ —HEA Y PCR =)
RAEH 2% B HE b BE e i ik A U, fd - AxyPrep
DNA %8 i 1315032 7] &5 ( AXYGEN 24 #] ) )i [m] 1ig
PCR 7=4J , Tris-HCl Yt 5 2% S5 6 Wl e v AG T,
[ PCR 7= QuantiFluor™-ST # €4,2¢ i it
255 ( Promega N TR E i, 2 R B A
FE I e SR, HEAT AR VL LG ) A IR 5 R
Mlumina [ Miseq P SE RT3 4T, Miseq ¥
1331 PE300 reads 1 JSAR 45 overlap X R #E 17 PF
B, [R) X e 2 o e A P A 0, 224 5 AR o)
HKPAERIT (operational taxonomic units, OTU) , 2
5 OTU B2/ 45 5 R A Chao . Ace Simpson ,
Shannon PFAGFE R MK AEAR HEAT ZREPE S0 #T,
1 Ace Fll Chao 8 % J& XT B #f & B if 17 9F 4,
Simpson ,Shannon 48 806 T #E 2 FEMEHEATIVAL . h
TAFEVEEAS OTU XN A ¥ 23 2645 B, >k 1] RDP
classifier D137 59 %) 97% LK /Y OTU 183
FeSE AT o3 2K 5 3 Hr . 2R A Qiime & (hitp://
qiime. org/scripts/assign _taxonomy. html) 4 OTU
TR A 5 silva JE (http://www. arb-silva. de/)
(1) aligned (16S,SSU) HMEIATHI LEXT, $% 1 FHo i AH
I HAT{E EE Tk 80% DL BRI EE .

2 £X

2.1 SGL Hyf%ik

W R 60 d MMIA R 75 08 (pH4. 8) 45270 2]
MRS F5 5200, M TSR 4R ARG F2 9048 T — 41T s A
HFEMAREE A & SCL, kit e, 55 1,
5.8.12.,15 18 F120 RIA#E & BEW Y pH {8 4 & 1%
REMTR Y & 5 AR AR MR BE AN 3R 2 R, R BRI
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pH (EAFE A B NS 8 MIF A THaE , FLR A1 SGL "l MRS 5355410 pH [ % 3.7, H KB W
CREGEMTH 15 REGHBTRE, KEE24 h, PIFLER M, =13k 26 ¢/L,

R 2. HEEREFEREAFNERM=EBRE S

Table 2. Growth and acid production of different generation during the construction of SGL

. Lactic acid Acetic acid Propionic acid
Generations pH 0Dy
/L

1 4.0 16.70 +0. 81 3.50 £0. 15 0.52 +0. 14 1.58 £0.03
5 3.8 20.99 +0. 13 4.01 0. 31 0.48 +£0. 08 1.70 £0. 01
8 3.7 22.79 +0. 08 4.94 +£0.19 0.53 +£0.06 1.95 +0.04
12 3.7 25.12 +0. 41 5.83+0.55 0.51 +0. 11 1.93 +0.02
15 3.7 26. 68 +0. 25 5.96 +£0.42 0.54 +0.09 1.96 +0. 00
18 3.7 26.31 +0. 14 5.96 £0.53 0.54 £0.15 1.94 £0.01
20 3.7 26.47 +£0.27 5.91 0. 62 0.49 +£0. 18 1.95 0. 00

Wedes 1.5.8.12.,15,18 .20 fUAY 24 h 15 3RY) 50 5 ARIKAE TP AR 3 A 12 - 16 45 6 KT IH
VA T A 20 M B SRS DNA B AL PCR 788 165 s 45 8 {RAGUKIE P45 2 FIACHS 17 ik, Bk
DNA V3 PO LT MR LREIR IR UK (DCCE) 37 e it i b 6 T 0 B0  2

BF SEEANE L R, 4 1 (KA 17 A N

e LR C e B RS A 4 I AR
A A TR I SR oA pH g R 8 AU RSB TR, RS
S A | TR TR N RS f—A = FLR e JE AR pH (| B R AR E 1Y

TRE /R TIGE T U8 10 N5, 1 ALRIAE AR

Generations Generations
8 12 15 18 20

1 5 8 12 15 18 20 5
y UT T T T T T T1!
; [ e e s e s o e i
A T T T T T T1d
P N I E I . ::10
o j i)
1T ‘ 13
141 —— 5 14
15f =—— 115
16+ =—— { | ‘16
7 == — 7
' === ===}

B 1. SGL ffiid 8 &R EEFWH PCR-DGGE ST R
Figure 1. PCR-DGGE profiles of different generation during the construction of SGL.
2.2 S8 % SGL MEMAR St VS X HEA T S %) SCL A T2 R AT, 3k
] PCR T L S0 16S rRNA JERIfY V4 R 4520693 254 205 51, L4017 51 19191 2%, I3 2
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TR (coverage FEEL) A 0. 999739 , Ut B A YR I J 45
REEEEAR GO, 23t 97% ALEEVATT
132 21 4> OTUs, ZHEMEFE RN 3 PR, Chao I
Ace M RERE Th & OTU B0 H 955, —HHEA
IEJ[“ -12] ; Simpson F1 Shannon A5 AL 5 P RE IR

ZHEEFE L, Simpson F85U(E #E UL B AEVE 22 FE 1k
fi, Shannon {H#E K ULHIREE R Y, 4%
FEPE T, 16S rRNA LR SCERY B K OTU 8%k
Chao Fll Ace 437l i 23 F1 25, OTU By £ ¥f M 48 4k
Shannon FI Simpson 4374 0. 69 1 0. 68,

& 3. SGL ME B S HM SRR

Table 3. Community richness estimators of SGL

Similarity 97 %

Sample ID Ace Chao Shannon Simpson
ot (leihei)  (lei hei)  COVr2ee (lei  hei) (lei  hei)

- 25 23 0. 69 0. 68

SGL 21 (2.41) (2133 (%997% (0.68,0.71)  (0.67,0.69)

lei and hei mean upper limit and lower limit in statistics, respectively.

T AR BB OTU X R 9 9 Fh 43 245 18, X
97 % FRIKF-B) OTU AR T I 4T 73 25 73 #r , I
TEJE B B8t SGL M REVE 4 8, dni&l 2 fr
7N, SGL W & EL IR JE  ZFAAT o JE ALk e
JEHA K, HE— 2 2 RS- 4347 Rl WL, SGL = B i

Lactobacillus  nantensis ( 78.78% ) . Lactobacillus
plantarum ~ ( 7.92% ). Lactobacillus  pantheris
(5.27% ) . Bacillus coagulans ( 4.41% ), i

Lactococcus lactis(3.31% )5 NPLHHE (KX F >
0. 7% RPCHELERE) , VLR AL A F /Y 13 FhiE (45
Solibacillus

Streptococcus unclassified . Pseudomonas azotoformans |

silvestris . Brochothrix  thermosphacta .

Pseudomonas Jragi . Moraxella osloensis
Janthinobactertum  lividum . Rahnella  uncultured
bacterium .,  Acinetobacter  johnsonii,  Acinetobacter

towneri | Arthrobacter unclassified . Myroides unclassified
F1 Psychrobacter immobilis , %5 B ) # X} = £ <
0.05% ) 4,

B Lactobacillus nantensis
B Lactobacillus plantarum
B Lactobacillus pantheris
@ Bacillus coagulans

O Lactococcus lactics

O others

B2 SEENF SGL MEMEFKFE LHE
AR
Figure 2. Microbial community structure by pyrosequencing

of 16S rRNA genes in SGL.

2.3 ARREMNESEF SGL KRNI
2.3.1 AREREBEFEMNNESHROREHFE
YR : SGL 7 MRS i3k £ K R 4F, {0 MRS K5
FRIEMAT A WA . N T AR SR B A IR
R TR AR I RUE B A A K LR = o, 7E AR K a3
Forb iR A IR 0T A B RE IR M (5. 10,20 Al
30 g/L) , IHUC MRS 537 34E 4 SGL A= K fiy=
BB FRIR . FERTA R AL | 400 1 4 250 15 1) e B2
B30 o/L, WK 3 fiR, £ 40 SGL B B 1R Uk
FEXIFE 24 h ik Bl s, R B IR N E R 20
30 o/L MK R FRILS MRS B EF A W E

(P>0.05),
250
2.00
1.50 F
1.00 |
0.50
—4—5 —4&—10 =5-20 30 —@— MRS
OOO 1 1 1 1 1 1 1 ]
0 12 24 36 48 60 72 84
t/h
E 3. REREBESEH SGL BEEKNE
1]

Figure 3. Effect of different concentrations of yeast extract

on growth of SGL.

W 4 FiR, KA F o SGL (I FLIR = - 4 Fifi %
JR ) ] 2K T84 A0, 9 . 20 .30 g/L 1 MRS 7E 36 h
Joa TR, M 5.10 g/L AkLesfin, 458 LM, b
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TR VR FE () 3800 JEC ) AR P S 58 00 7 i o
PErm, FUIR MR B K 3] 5 o T 7 o) (R 4 0o, M I R IR
B9 B 20 o/L F130 g/L if, &% 48 h,SGL )
ALy 5 MRS iR EZ R AR E (P >0.05),
AR FRIEP BRI 5 o/L 5 3]
20 g/L I, A& T W FLOR W O 22011 M 2
37.24 o/ L AHJEW A TR [ EM A F (% ) = (H

FEAY SO/ W) 05 MO ) x 100 ] 4% 4b B 0] 22 S5 OK W 3%
(P>0.05) ,#%ik91%

SRR AR A KB SR TP A N A 1 R
Kyl AR MRS #5575 | (b 3% 95 2L Be 7, IF- B 1
JE SCL WA KT E fRIEALIR™ 8, MR
I >20 ¢/L W, SGL Y & M A K it f gL iR = i
ANEBEZ

x4, FEREBTEHT SGL F=ILEEFIEYF AR

Table 4. Effect of different concentrations of yeast extract on lactic acid production and substrate use by SGL

MRS/ (g/L)

Yeast extract/ (g/L)

t/h 5 10 20 30
RG LA RG LA RG LA RG LA RG LA
0 30. 00 30.00 30. 00 30.00 30. 00
12 20.54 £1.56 25.69+0.32 22.36+1.55 6.08+0.12 21.85+0.71 10.56+0.91 19.70+0.49 14.12+0.85 22.57+0.63 22.39 +0.42

24 5.66 £0.51  32.75+0.82 21.77+0.87 13.3+0.16
36 2.94+0.10 37.98+0.75 12.64 £0.68 18.2 x0.40
48 2.73£0.77 37.88+0.64 2.87+0.41 22.1+0.21

17. 66 0. 62
6.31 £0.55
2.53 £0.23

23.45+0.39 17.73+0.25 26.17 £0.59 15.33 £0.87 26.49 +£0.75
28.77+0.33 3.27+0.58 37.30+0.51 2.73+0.31 37.22+0.73
30.46 £0.66 2.73+0.49  37.79 £0.40 2.56 +£0.52  37.24 £0.91

RG, Residual glucose; LA, lactic acid.

2.3.2 AERBEXNESHEZR SGL RGN
Ma « MR M B TN R 20 o/L i, N TG 2 AUk
JEJE1.80 g/L, FEH FHMEIE b, BEEIR M 10 M 4%
e, N T 2P AR R S AR AR B SR LU T 4
[ N JEZE K- (1.80 g/L) B[R] BRI, 102 (A k.

BEREIR B IR A1 (NH, ),S0, XF SGL AR 45 iy 5%
M, an% 5 Ps, AE R G FREE P AR R Xt 52 &
Z SGL MR 2 B IR A A o LR 7™ 1k 1) 5%
i & 2, A MLRR AL T IE AL AR, BE R T8
i, (NH,),S0, 15T,

x5. FTREABEXNEAERZNEK KW AR R0

Table 5. Effect of different nitrogen sources on gowth of and substrate use, lactic acid production by SGL

Nitrogen sources t/h Lactic acid/(g/L) ODgyy Residual glucose/(g/L)
Yeast extract 12 13.21 £0. 21 1.43 +0.01 21.85 0. 47
24 26.02 £1.51 2.12 +0.04 17.73 £0.90
36 37.48 +1.83 2.19 £0. 06 3.27 £0. 11
48 37.39 £0.95 2.20 +0.03 2.75 0. 54
Peptone 12 8.36 0. 58 0.84 0. 02 23.88 +0.22
24 14.50 £0.79 1.29 +0. 01 19.09 +0. 57
36 20.96 +0.25 1.34 £0.03 15.97 £0. 51
48 26.70 +1.36 1.36 £0.01 14.13 1. 16
Urea 12 1.68 +0.74 0.18 +0. 05 24.37 +0. 84
24 2.50 +0.13 0.19 +0.02 23.13 £0.50
36 3.60 +0.20 0.15+0.02 22.29+0.72
48 4.24 £0.29 0.14 £0.04 22.45 +£0.59
(NH,),S0, 12 2.73 £0.24 0.27 £0.01 23.61 £0.26
24 3.91 +0.29 0.26 +0. 06 22.64 +0.90
36 6.89 +0.48 0.36 £0.02 21.49 £0.53
48 8.59 £0.15 0.44 +0.03 19.27 £0. 66
2.3.3 (NH,),SO, FEEEMOLAXNESR R EW A KE IR W& 650 B 1R

SGL REHFIERI RN . 75 N SRR EETHE (1.80 g/L)
() JE Al b 78 AR R 3% 3% 5 b s AN () L 48] ) 1 Rk
BHRHAI(NH,),S0,, W 6 fin, SGL [ FL R ™
A A AR KB AR TR N (NH, ) ,S0, FEEEE# 1
BRI By AU (NH,) ,80, MU FRBErh

K 0 S 0 A AN AR AT DR AR 8% 97 B A iR R 4
TR A R SCL MR ARKMAR ™ &, 4
(NH,),SO, FIEEE Ry 9 LU A 12 4B, SGL & [
TR ) A AR R R R LR B i S R R U i
20 g/L I AHY
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& 6. THLEIR(NH,),S0, AN RIR (BEH)
HIELBISE SGL A K= BR B R2 0T

Table 6. Effect of different proportions of inorganic

(NH, ),S0, and organic (yeast extraction) nitrogen

sources on the performance of SGL

(NH,),S0, : Yeast extract  ¢( Lactic acid) /(g/L) 0Dy

0.0:5.0 37.39 £0.95 2.20 +0. 03
1.0:4.0 35.25 £0.30 2.17 £0. 04
2.0:3.0 25.36 £0.48 1.16 £0. 02
2.5:2.5 25.28 £0.28 1.10 £0. 02
3.0:2.0 23.78 £0.34 0.96 £0.05
4.0:1.0 21.85+0.21 0.82 +£0.00
5.0:0.0 8.59 +£0. 15 0.44 £0.03
3 it

3.1 EA4Z%SCGLBAR SN

SR I A o ) sl L R A 7 P R 4 A A AR
B, KR 2R PR A R SR G BERER
W1, 526 RFLER ™ & 5 TR s LR R A T4
G0 B h R LR 2 A R A IO LT
PATE LR A TAHAED

AT T AMIASRR 75 IR 4 B SR TR S SE Al
2 SO R 2 5 7 R e A O % B — 4 T R
MU E MR A E A R, 4 4 SCL, =i &
W FH AR TN PCR 4734 74 B2 647 7 51 5
WO T A L R P 5 B 2 R L+ BLE T, T
DGGE %58 LAY 43T A 2y vk 5 B S 0 W £
B BEMS R N 4 T AN A S B R BT 1 A W TR )
FRZEBORRRT SRS AR Rl A AR T
2T 8 O il SR S R TP A
W ZREPE ST (BT I R 0 3 ) 2 R A
KA MGE , ASPER B BERS UK ( DGGE ) $2 K BARAS
BBV B S WA v %) B2 0 e R 2, {EL 7 DO
D Z2 A it B A e R A i A 1 X R AR R R L
AT B TR A R R AR
AR RREEN R, NRRN DGGE M RBRYE, A&
AF 5 {68 FH A8 P s 05 s FEL K ( DGGEE ) 11 s il 0
FiAR, 50 AT T 0 e 2o R b ke A A R R 4 A 1) 3
SAALHN SGL Ik 2H L S AHRS B

PCR-DGGE Eli iR , A el #2 v, SGL 1Y
PRRFES AR 8 IT IR R e, 3 10 4B B 440
M e T4 R 7, SGL 19 DN AP AL, =
WP 2 0 2 G R AR CE £ B

R g AT Y S W52 B B Y AL, DGGE kA
TEAZRPMA YR E R, 83 im0 T
SGL % 19 F % W F AL 45 Lactobacillus  nantensis
(78.78% ) . Lactobacillus (7.92% ) .
Lactobacillus pantheris (5.27% ) . Bacillus coagulans
(4.41% ) Fl Lactococcus lactics (3.31% ) 55 5 Fpy=fiR
AT, AT 1 A FLIR R A AR A2 R AR A LA
1 -2 D3JE, a0 SFL 3 2 ZLAT #E ( Lactobacillus
sakei) 1B 53 Bk & J& (leuconostoc inhae ) 2H B,
SFC2 £ 2 L #F W J& Lactobacill fermentum .
Lactobacillus plantrum FN Lactobacillus paracasei #H
B AL2 EEH LT HE)E Lactobacillus plantarum
Lactobacillus ~ farciminis , kimchii 1
Lactobacillus pentosus %5 40 Jg" o 7 SCH % 09 FL R
WG % SGL /& HAiE— 1y it A AR YI653 1Y
[vi) P, 5 LA BT | 2L s T s R 25 LA T 5 3 1
FEREBIARELZ G R, R, ZE6 R4
IR T A 24 T T R EE, & 5 2
() ELA P £ P2 e HL B R 7 45 i B 3% 2% 1
SGL RN ZH L AE , AN [A) B A Z [ AR, i H XS
PR A 3 P B 5 AR I ) o

Lactobacillus nantensis 5& M 3% [E /N 22 B 1) v 43
BRI 4 0, TEIR R AT AR K R A
Lactobacillus plantarum J&=28 % 767 IR A T 21 7Y
i) 2 % T L AF T, 2 DAY 35 T R S )
Lactobacillus pantheris J& M\ 3t 5% 50 ) el 1) 56 P B 2
oy B AR B fir 44 B[R] B LA I, e IR
N RE PRI BT LA B | A FAZ A S5 LB PR
Bacillus coagulans & REIE B+ etk FE A 538 T
SAUHY ) 28 I 7 LR ) 27 F AT 18T, Hammer DA R T
R A h A AR B A 12 B B AR,
JEREIE | R A H ALV Ry AR Jin R4
A . FLERTRE (Lactococcus ) M AT 35 Fy He vk
JRAH , Lactococeus lactis YE R FLEREE 8 e AT R
PP B, 2 B R T A1) s T I o AR v R A TR
RZ— BRI E & T 2L ] it 1) 67 22 3 AR
JRii RS EERE Y . 25 RATIR, SCL i %
o WF5EERM, B G RNA N ZFEVEAR R T AR 5
TF R TR R IR E , 45 LR 22 8] B A B [l 7 2 fi
HEEREIE N A PG IR A5 1F . 4 BTIR, SGL il
SR MY O R R T LR AT, HO A A A T
adrzik 2345 1518

plantarum

Lactobacillus
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3.2 FAERIEX SGL £ KR EHI N

R I S 14 2 B 52 ) LR A TR N A
PR R O T R SR SRR A W ATRA
Hb AT T SR SRR AR DA AR A 7 5
Bh AV 2E FR R R 2 I, SOR
RUFRFLIR G IR 4E . B W Tl FLRRAE P w2
A Lactobacillus delbrueckii |

Lactobacillus Lactobacillus

cacet . Lactobacillus
rhamnosus . brevis
Lactobacillus plantrum 1 Bacillus sp. strain BT
HoR PR B R LG, O T R IR R IR SR A,
Arasaratnam %57 F1 Nancib 258 23 BB 9E T 763035
FATF rhokh E I BRI B A R S A DL A DR IR |
(NH,),S0, % JoHL & W0 FLIR B A 2R K M FLIR ™
TSR, 24 1 R R BUAT A R ZE R A SR 9L
R FLRR A G R A KA R A HoE . AT
FEMSE TG & SGL 7E % A [A) AU Y By 77 Bk v i)
AN BRAE i SGL B35 3% SOHAE AR 77 v i g
FHERAEHLE AR

FUIRR TR X 2 115 A4 70k RE 1 AN HE R 45 T RE
JIAR S, PSS SR LR B I, ik o5 S vy 5 &%
it IR AN HE IR A LRV, I R I Bk Al 2R
WS, AT R R W], BERRR M 2 55 57 FL IR
AR AR, X AT RE SRR Ry b & A LR AR K
Pt S SRR AL A R KR A
Az o LR R Ry ME— R IR A . ESE
T TEARFE BRI, (NH,),S0, 7T LIE Ry —Fi %
A IR e #E 7R A SRS h s A 18] L ] i)
AR (BB ) MEHLAIR (NH,),S0, AT A
DTERFR A RS N, e R FLRR B A AR K AR, A
] oo ] 22 5 R 3% (NH,, ), S0, nlfCE: 75% -
80% A HLANE % o ABIFSE LA B 2 KB 7 3
FEMEBRIZFNTCHLIC R | 1] e rprogb 78 A8 6] A [F) L
B TEHLA R (NH, ) ,S0, FIAa HLAIR (EEREZ ¥ ) |
SERRH], (NH,),S0,/MEBER) He il B, SGL B A
A AL ™ et AT 78 PR E TR A A K A FL IR 7
BT, (NH,),S0, BEFCEE 25% MA HLA
U5, PRA RS T B4 5 30 g/L, CaCo, 20
g/L WK 16 ¢/L. (NH,),S0,1.7 g/L MgSO, -
7H,0 0.58 g/L., MnSO, -4H,0 0.25 ¢/L.K,HPO,
2 ¢/L KH,PO, 2 g/L FeSO, 0.02 g/L Flit i 80
1 mL/L, bt MRS J&73 i 8, A b A 7 & A
PR, BUASFEAR T 20. 99% .

Z5 LBk, SGL iy 227 IR ZHL A, 45 T 1) 4 Qi
Kb AR AR T I ARDRRAS IR, AT AR K A4
FHWE 1, ASBIFSE N SGL Y 15 3% A0 0 4L T BB 4K
Yo 25 ZH BRI R 8] B AR B P R) 56 2 LA KO 5 3 055
(s JELRE TR BRCRE A5 ) HO 3k I e 7 E— 2D S
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Composition diversity and metabolic characters of lactic
acid bacteria community SGL

Jingjing Liu', Fuyu Yang®, Xiaofen Wang'", Jinhuan Liu', Xufeng Yuan',
Zongjun Cui' "

"College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China
?College Animal Science and Technology, China Agricuttural University, Beijing 100193, China

Abstract ;[ Objective] We aimed to select a stable lactic acid bacteria community from switchgrass silage, that was
efficient in lactic acid production. | Methods | We obtained the community by continuous restricted subcultivation in MRS
broth, and analysed the composition diversity and stability of the community by 16S rRNA gene-based pyrosequencing and
Denaturing Gradient Gel Electrophoresis ( DGGE) , respectively. In addition, we studied the effect of different nitrogen
sources on growth and lactic acid production of the community, through adding different concentrations of yeast extraction,
different nitrogen sources [ yeast extract, peptone, urea and ( NH,),S0, ] and different proportions of ( NH,),SO, and
yeast extract leveled with elemental nitrogen 1.8 ¢/L. [ Results] The microbial composition of SGL became stable from
the 8th generation according to the results of DGGE. The pH value of the MRS inoculated with SGL dropped to 3.7, and
the concentration of lactic acid reached 26 g/L after 24 h cultivation. The result of the pyrosequencing showed that the
major composition of SGL. were Lactobacillus nantensis (78.78% ), Lactobacillus plantarum (7.92% ), Lactobacillus
pantheris (5.27% ), Bacillus coagulans (4.41% ) and Lactococcus lactics (3.31% ). The best supplementation of yeast
extraction for SGL was 20 g/L. When the elemental nitrogen ratio of (NH, ),SO, to yeast extract was 1 :4, the growth and
lactic acid production were no significant difference with 0.5 (P <0.05). [ Conclusion] SGL had a great potential of
application, as an efficient inoculant for ensilage or lactic acid production. This study would offer theoretical basis for
cultivate and application of SGL in production.

Keywords: switchgrass, silage, lactic acid bacteria community, pyrosequencing, nitrogen resources
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