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1. B

FRy MR — T U7 REEO P RERIZIAN 5 HERER, ZEmOmIR T, FEldy
54,600 A — ML THY, BEOBEAITIRE S, ZRUIHETHRRASHERD N2
ERERADERL AT A2 LTWD. MEMOERLEETH Y, (o2 ITET
TELI TV D RERAEL (A L—) « FEEEALIRE (L Qula) 72 SIcB W TR E N T
WHDS, RHE - RAHZREE S 20 R SN D.

YA L — DI RE R R ED OO e A ML E U, HBRE O ) 25 ISR LTl
MINT=FLEOITEEECTH 5D (3%, 2001; %%, 2002; McDonald et al 1991). i) L7z
FAEHED « BE 2 Y A m NICGEDIAA THEE L, FLERREEIZ L - T pH IREE & B0k
AT D Z LIk o T, BROREK & 72 5 RRE A KM OTREN 23 B 2 H 40T
FEHIRENFIREIC 72 5. BUE, VA L— Ui FE B EEEE & L TR CIA<FIH &
TS, A L—UnE RNWE SN DHAMBEHIIZ LR TH O, MEHE ORI
B L L THBEERT S, 2RO ORMEICIE, RS T 24T 5 AR TR N
Z3THbD L, L, Wi, =X ) =), RBEHAZERT D2~T B2 1T HO
EWRBHD (Cai et al., 1999; Cai et al., 1998; Cai et al., 1999; Ennahar et al., 2003;
Zhang et al., 2000; Ohmomo et al., 2002).
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Qula lZY 7 I 7 #FEE L, BV Qula EEEKEZ AKX —X—FHE L THWDLZ &
Lo TEBND, BONRDROEA~HOOTF—XTH Y, v ORI 7L R E
B E LT 1000 SEHLL EDER ZFO LS TS . &FDRMZ /37 a2l
TOEBRGETHLHLE LB, Y73 —I N b 2ED DA —4—L LTHAEM
T3 (Duan et al.,, 2007; Elisabeth et al 2003; Gurban et al., 2006). HAE Tl
BN R ET Xy M xbad, Hif, W, HEREDOFENTHIASEEINTND.

AERFRIL, FEF Xy MEHEHEY, T4 L— VB X OMEHEE A (Qula)H koI
MEZINEL, TNUOWEMD T ERMRAEITO 2 EICEY, T 3T 4
> 7 HFBE DL EMEE~OFNERNCE T HZ LA HBE LT T 2.

=1 5E-REAE
£ A H 1TFE M OV B % %
H19.9.6 O AF 37 U E B 22 e — BN %)

IEVIESY ¥-3i s

9.7~9.9 VO B ZE R TR B LD F Y - (g o
DU | 3R
9.10 HR—H7 b %)
9.11~9.13 F_v MGEOY A L—T BT s PEERLRE, FX v F R
9.14 P — P 85 i2 20
9.15 HRBBEOY A L= LoV 7 7 FigEWET, HilEKRTE
9.16 PO 5 — BN — BUE — H i Rl B s 25
9.17~9.18 H@HIZTHLr T s HRE R
. ~J. Vs -
| HRSERF:
9.19 LM — SE AR B
o ) o rmSaAEN,
9.20~9.22 FEEPIHIZTH TV 7 - FHLERE O Sy BE o
Hram KT
9.23 S ARTFE — B — 2B ®HE)
9.24~9.27 BRI KA THBERE DR BE - (R1F TR MESIN T, MEINA
9.28 [ R e <z Y B [ L S R i d B
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2. BREME

2007 %29 H 6 H2vH 9 A 28 HIZoNTF T, HEIMIAE, v hATRK, HFilEd,
HlE, Femy « 7VBIRR 2 EORET Ry @Rk 5 T R 21T o2 (R L
X 1), BIHIOMGCRFEEZ L, BHEEER (1 L—) - R (Qula) %
BEL (M2, KM3). WELEY T IWTEZE Ny 7 TEEH L, K LIZIRRE TER
FEAHCDICHELIRY, LBEODEE - 5582177 (K 4).
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3. INERE

1) FLEETE O 5B

SEEROY T ) v 7 EAT O BRE, 100g TOMEIICERI L, BV AN TEE
L7z, E5I0, HEOELER/NMRCE X0 57010, WEERRL THrLAREO S
BERREICELD 25 F CORBKEZ TEX 2757 T5 & &I, EmERIITREZRR
DT A ARy 7 Z2Z2HAL TRIEEZ R 7.

A L7253l 2 10g 30 Lo TR b~y I —HE=—AARIZ AR, WE L7 AHE
HAKIO Ml ZMATHHMLLIEL ) LTI0EAINIEE L, S6ICZ0&H iK% 108
FCEBEAR L CoBElcft L7z, fLBEE T GYP AEZERE (VNE S, 1992), MRS
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EREEMB L OEFBREREE M (LR S,
1986) 72 EEMEAL, 30CHIAEEY v
—T2~3 HIEIREE L Tl L7-. Bk S
Nizao=—mnb, 77 46aBEeh
27 —EBRIGEEZ R T O =Y, M
Bl a 1T - 7.
2) HEREORT

FLERTE ORFICIE, — R OAEWRTT g ! ?
ERIT &L 90T, MERESSRAAE, BUHER B2 ANoh—YAa

¥

[ m ) it 75

RS X ORI FE SO SIS, YA L—UHN (HE)
SIEDYRSE - IVETH, MR \
L SRR O y

FLEETE OAREEEIZIE MRS 2/ L
7o, ILEEEIIIEE A AT DO T, EXR
BRI BB O IR & L CILRRIE RS 1 v
VU LERMULE. A&RO g CILEE
Hoan=—%th, ZOHEREREREE

H O F LA IR S E D L 9 Ic LTRER { 9
EOEICEET S £ T L%, ILERE X3 HEHEREQuUa
ES i Re s AT I Ay (FRy FHETH)

HBHEOAEBT VMR I NIRRT, 20
ARE & 5COMMBIHRICAILTRIF LT,
ZOIRRET 2~3 AR, (RIEDFRET H
5.
HARSIRAFIZ OV TIE, MRS ZEREFHIIC
AFLcan=—%2BERECTED,
10%Dimethyl sulfoxide % A#17z NA &
& 3% #t  (Bacto-Beef Extract 3 g + _ _ \
Bacto-Peptone 5 g/t) ([ZH&#E L, FARD 4. TFTRANYIARTSY—IZLD
Fa—TI/NGIF L T-80CHT 4 —7 IREDOEE
T =PI ANTRF L. Exst
L e XL, HAE LA RIRRE T o< ) LR L%, A4H T MRS ZXEEH
B L CRBEIRE CRE L.
3) FLERE O [FIE
FEERE L7 BERR IS LT T A Yuth, TBREEIEE, W& 7 —BRUL, IRk, A
AR B O LRRAE RIS B D A 21T o 7. BRK(E3EEE S % — 13 APT 50CH % HW
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THfrLiz.

HFEDFIEIL, 16S rDNA > —7 o AT I IS W TREM 2 Fk T2 Z L1tk »-
TiTo7z. T70bbH, MRS ZERIEHITH: 3 L 7 E K% N-Acetylmuramidase (415
T3) & Lysozyme (B bLZET3E) 70 & OREZRE & miGMEA TR E S, EE»D
77 . DNA ZHii L7z, o/’ /7 &5 DNA 28L& LTF 7 A4 v —27F

( 5-AGAGTTTGATCCTGGCTCAG-3') & 1492R (5-GGTTACCTTGTTACGAC
TT-3"), TaKaRa Taq %> F (FEj#iE) 3L GeneAmp PCR System 9700 (Applied
Biosystems)Zf#if L, PCR IZ X > T 16S rDNA Oz A% 1500 bp Z HElE L7-.
PCR E®)E DNA [EIINH 7 4 V& — .0 F =2 —7 (SUPREC-02, EifiiE) & HWT
B2, v — 7 = ARIGE L OEY O K SLX BigDye Primer Cycle Sequencing Kit
& GeneAmp PCR System 9700 %Zf# fH L, Applied Biosystems @7’ 17 k =2—/LIZHE -
TAiT-7-. DNA HEEF|OfENTIZ1Z ABI PRISM 310 Genetic Analyzer %1/ L 7-.
5 7- 16S rDNA Dfd %113 BLAST Homology Search (Altsuchul et al., 1997) % H
WT DNA 5 —# /37 (GenBank/EMBL/DDBJ) 2%} L CHi#RE1T-72. BEEE
C TR ILTERR & D4y 1R RHE, CLUSTAL W ' 7 2 (Thompson et al., 1994)
Tl TSI O ERREZ FH5 L, Tk S75 (Saitou and Nei, 1987) 12 X 0 1Ex%
L.

4) R

vl F_v N, HilE, FEe ERET Ny MEEME S A L—2 L Qula
TNEIEL, DEEL7-IBE 2B L C MAFF 288k L7z (R 2).

YA L — UM B Sainfoin (Onobrychis viciaefolia), 7 /v 7 7 /v 7 7 (Medicago
sativa) BIO bUEwnay (Zea mays)hH10EKZ DBE L 7=, T XTOHBEEIT
7T RYelgtE, h 2 T —VRSEE, v a—2An b BE0 A AR T ORED D
WIIEKE CTh - 7. Ml iEd L OVEBAL RIS S & DWW Tk 2 A~F 7 L —
TIHERT HZ ENTET.

7 v—7A (MAFF211717, MAFF211720) £V 2 — R0 b H A % AR L7 IR
ERBUOAMEETHY, FICDLAMEZ AR T 5. 7 /v—7B (MAFF 211718) %
TN A—=ANS T AR H~T n BHEUALBEETH S, 7 —7C (MAFF
211719, MAFF 211721) [Z7 Va3 —ANDH A AZAERT H~7 n FEHR T, EiZD()
AT 2IMEKE CTH 5. 7 /v—7D (MAFF 211722, MAFF 211726) 137 /v
= ANH A AEER L2 WVRERER T, FICLEOABE AR T HILBBERE TH 5.
7 v—7E (MAFF 211723, MAFF 211725) (37 Vv a—Rinb A ALK T H~T 1
FEWFU T, EICDOAMEZ LT 2HMIKE CTh 5. 7 /v—7F (MAFF 211724) (37
NA—ANDHAEERT H~T oA CH Y, FICLHIEBZ AT HIEERE T
H5.

16S rDNADEMTRERIZ LS &, LU O3 BEFE KX Lactobacillus, Leuconostoc,
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£2. HAL—TIABEOMELSUIC MAFF BiES

MAFF » o A . ¥
L L 7 BiER e FEIEF s
&5 JE e HBAER

911717 Lactobacillus Sainfoin BE AE DL CW 11
plantarum

211718 Lactobacillus brevis Sainfoin PR ~TH — CW 12

911719 Leuconostoc FLT7FATy  HE  ~Fm DO CW 13
pseudomesenteroides

911720 Lactobacillus FATFATy  RE AT DL CW 14
plantarum

911721 Leuconostoc . FATFATy @ ~Fm DO CW 15
pseudomesenteroides
Lactococcus lactis -

211722 . TINT Ty R B T L&) CW 16
subsp. lactis

911723 Veissella , N ES=0=0 g ~F2 D) CW 40
paramesenteroides

211724  Enterococcus mundtii fyERIY 2 eS| RE L+) CW 41

911725 Veissella . Ky ED oy BE ~72 DG CW 43
paramesenteroides
Lactococcus lactis . —

211726 FYED Y Bk RE L(+) CW 44

subsp. lactis

*:16S U R Y — 2 DNA O LB O 45 i RIS\ CHEME 2 [FE L,

Weissella, Lactococcus, Enterococcusf@\ZJ&+ 5 Z LD LML oTc. 61T, §f
7255 RAIENTICFE SN T, T —TA~FIXZ 1 E N Lactobacillus plantarum,
Lactobacillus brevis, Leuconostoc pseudomesenteroides, Lactococcus lactis subsp
lactis, Weissella paramesenteroides¥ J. (X Enterococcus mundtii \Z[FIET 5 Z &M
T& .

Qulan> b OSFEERRIX, T XTT 7 LAY talgtt, B4 7 —EBRIGENE, Zrva—2xh
DA RAEERT DT n I C, BICDOABAE LR T DABKE THL. ZhbD
FRRIIMRSHE A #1123 T, pH 8.0~9.0, #EE10°C~45°C, 6.5% NaCl(W/V)&1k
TTHEETSH. 16S rDNAO RFEEE LRSI OMATFE RICESE, T bidd T

Leuconostoc mesenteroides & Leuconostoc pseudomesenteroides\ZIRIE S 7=,
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4. Frk

WA, T anNAFT 4y 7 HBRE DB E# OMERF & REICBEERBERER/D, 5E
DREFFIZIRS DS TWAL Z RGN E R TE . T h, BIGIEH, RERE,
PUES M, PUARR, iE= VAT v—/UEMEH, mEERTERZRE, BED0EKY
FEAE 2 TE AL T D ST I ERKELZA L TWVD Z ERRD 5N >2H % (Tannock,
1999). AL DIERBIEAMIA L, ZOMREENTEHT 57-01201%, A MR EK
DERVLFMAIT O 2 LN E OO TEETH (%, 20055 %%, 2006; & [, 2000). 4 A,
SEESNTZHBEICOWTIE, 2070 A FT 4 v 7 BREA MM L, RE b
B OFRRNN TRAE A 72 5255 D AEPERAR O BTN T TV E 2L,

Qula 76 L SN AEC SN T, <DL DN R INTNDR, £
DHEFBIIATHRICE > THYENDRH D LA S5 (Duan et al., 2007). Z i
Qula N F Xy FBAHUERE L TV BRICB W T, £ 0 EEOHAAZE L,
BRI Z E IS ESERSZHRUENEL O THDL EE X HND (Duan et al.,
2007). AE, Qula O SN TZEKRIT, ABAIT B X OEETFIMERI G,
Leuconostoc EDOEIZFIE SN, ZNUOOAREIL, Qula 47E - IFEREICB W
T, AEMAEMOEEZMET 5 L L 612, Qula FT—ADOME LA AZR ExE5 E
THELELTWD LB s, 7B S T-FEE R OMRE & Qula F— X E ORI DU
TR T TETHD.

5. #HiEF

ARR OFRA MR OFE W B TORRKRICENT, WIIRERF R 280%, B
W, Fy P RFEERFRAR, BRI, WHEERNFHRRER, FiERERTE
NIRRIRESR, M RFRINIEBARC L R T3 B AT 2. LR OB & IRAFITI
BN RFRRE T BV B, BETFHI LI T i 2TV, 2 ISR L TR EH OB Z R
T5.
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Summary

The preservation of forage crops as silage depends upon the production of
sufficient acid to inhibit activity of undesirable microorganisms under anaerobic
conditions. The epiphytic lactic acid bacteria (LAB) that naturally present on forage
crops convey sugar into lactic acid in the ensiling process. It is well established that
LAB play an important role in silage fermentation. LAB is a major component of the
microbial flora which lives in various types of forage crops. The LAB commonly
grows with other plant-associated microorganisms during silage fermentation, and
they generally define the fermentation characteristics of silage. Sainfoin
(Onobrychis viciaefolia), alfalfa (Medicago sativa) and corn (Zea mays) are the
most important grasses and forage crops in the northwest China. Epiphytic
microflora, the microorganisms naturally present on forage crops, are responsible
for silage fermentation and alsoinfluence silage quality. In this study, isolation and
identification of epiphytic LAB on these forage grasses and crops were studied. The
LAB isolates were identified biochemically, and representative strains were
identified at the molecular level using 16S rDNA sequence analysis. Ten strains of
gram-positive bacteria isolated from Sainfoin, alfalfa and corn in the northwest
area of China, were classified and subjected to phenotypic and genetic analyses.
According to morphological and biochemical characters, these lactic acid bacterium
(LAB) isolates were divided into six groups (A-F) and their presumptive strains
were identified as Lactobacillus plantarum, Lactobacillus brevis, Leuconostoc
pseudomesenteroides, Lactococcus lactis subsp lactis, Weissella paramesenteroides

and Enterococcus mundtii, based on 16S rRNA gene sequence analysis.
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BB DR B B S L | % 7 DUMEH ORIk
Veronaeopsis simplex DO (F%5%) (PR FOAEERER) (A F)

N \ . B _ _
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