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Abstract: With the implementation of the antibiotics — utilizing ban in feed, the developing and utilizing of safer
and more efficient ecological agents has become an urgent demand for livestock and poultry production. Lactic
acid bacteria is a potential new antibiotic substitute. In this paper, the classification and function of lactic acid
bacteria were described first, and then, combined with the probiotic function mechanism of lactic acid bacteria
reported in livestock and poultry production, the potential and application direction of lactic acid bacteria were
analyzed and discussed, in order to provide beneficial reference for the breeding workers.
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S 7)m 2 TEI RO ifig
S, R b1 4 2l s FEFLERAT IR 2, PR S 7, R0 B B, 8 A LB R TR 32, 4 fi
MAAE  FUREE E2REE SRrRE ks LR L KATHLY A LR
PETTIE YU AR R A A 2, B VDT TR R IR R
HIHERE  EKEE B2 R FRARER JoA T AN 4 9% (0 AT AT ER VT, 4945 5 0 A0 M A TR, AR B B A
PESN , $E PR K
T LR TR 25 S SR RS B 8 51, 400 7kl 0 2% 6 1 D0 PR B B0 T, S
TEEFATE  FUFRUE S CBHME FRMRE et RRlR A MG R ORI 367 I 3 o I 2L, 7 1k S RS, B AL
ESTNSE R s =ty v 1) O B e e T R |
R 5 BRFNAE I PERE , 95 5 LU (A8 Xtk Al , 8 i 8
PR FUFFRR 2GRN RE Wtk mslRR L RE RSB 5R R 4k T S ST ST ML S RE Iy, T AN
BT HE i dE R
FTEREIRFLIR R PRI ALIRA S bR, X
RERRFLAT I FUFFRR S CEHME SErERE BRI LR FORTE R S e SO FH , Y 1 38 Ll 25 P, A A
A2 D AR, P A R K iR B
Sm ke A5 3% (A G T T i gy e
MR PRRER S CHE R IR R FEAEAE R AT, BN B AR A TR RO R

VA B I IE R, 45 i B L S, SR LA e )




- 68 - o B 2 2 5 2021 4F 8 J1 45 55 4545 8 1]

Chinese Journal of Veterinary Drug

2 FLEREEmAEINRENLH
2.1 Fomii & B R TS T
2.1.1 RHBHEHRARLERE FENHIE LT
FER LA AR A3 A1 A e ML 7= A ) e B
BT, T 3K BT A ) 43 Sy« AR MR ) B B0
PEGCAE Y, B G B U 4R A R T AR I
SR B B MR = A 2R IR 5 U5 A T T R
BB B A R R

FLRR P E M TE 25 A e Y i AT £ B T8
Jei , AT PRH R B v AR e SRS b R A ARG I 2
W2 b R A 35 R 5 4 B A (0L, T A A il
HOR B A R i (R T i AR K
RH BN AR AR A B R L 1 S
FhE R A o0, BRI AU A PR T, Fe 00 K AR I i
BBEDRE , 1 I I R r L LR B X
BRSO A0 B4 2 BEAROR T LR A 40 L 3% v ) —
S 2 i B T AR 1, Hoh B A IR AR T R A
HEA G sortase WA .S JZ A X4
V1) J5 5 1 94 1 R T R 11 A5 40 A1 2R 1 B
EAYHLEES KM 1 slpA P RRFLAT 7 NCFM
(L. acidophilus NCFM) JIfd N (1) slpA J PR 42 i) 45 A
WF5E & I NCFM( L. acidophilus NCFM) [ slpA 3t
PR I, BRI T ML S A ¢ RIEER R
Z(CLR) (DC - SIGN, Il JUES IR 1) IOBE I, 3
W slpA &R P ) slpA 2181 26 12 -5 B A DG 19
AR, [FIIFA 2 B slpA F& PR 4 32 G e S N, 3fl
WALIA =2 AN 2 TNF — o SR 11
Y, BAI R, GroEL E 2 [K FL IR AT 1 i
A —Fh RN SR 1, ELA (R TR A i
FETiRE"
2.1.2 AHHMAELSTH RSHE LEEE LR
P 35 T RBE G A R, B 1A A i
= Hbe B SA EY N, AR T B S A K
RERY A% X T E AT AR o B Y

FFEF A, 76 X R AT A 114 ) el o 2R ) L R A
J& S bR A e AR LR B A
PN E L, R 3 3h 0 T Ak B w0 1 g
(OB AR P I3, R A 2 LR B 5 1 R AR

Fefa s A SR VR L3RI RE T8 i 25 26 A
SRR, S0 7 T PR 8 T TR 1 £ R D i e 4 o
(R G, B ) T P A SO R 6% R 3 £ 0 P
B3N, PR e ot K 7 2 S HE LA 98D
JEBR Xof A 2 A 452 T S 40 it ) 7 S v 4R
FEWMCR T3 Ab, LR T 43 Wb 1) 5 28 RS )
o AR LT A 5 A AR AR s B e
YRR IO ZE ), R T AR5 T 0 il b 0 B R T
it B LR B 1) e A B R S AR R & L
PR VI 1) 228 pr s 22—, I rp 2L R vl A K
FFBR 05 B LU 12 AT A A s T Ak b 25
S E AR AR, Y FLER DA B = T R A B
FCER I, 5 AT SEIUAT 35 RO I E ORI P
JE R AT TR LA AR i 3 Ak e A A
PEREEAA R, R, FEFRA A = o LR B
RS AMAESRREMEESHR T HAEEFS
i 3 LT TR A3 i sk Ry T % D = S 1 T
TS, iR B & R RS SRR SN,
RAEC TR IR P FLAF IR NCUL16 i T8 fik B 11
SN, R RS AR P FLAT A1 XoF J 3 T 1) 45 F
G R R, L B T AR N G 2 T e
BAESEYFT AR LSS il PR R
FEERRHO B 2w
2.2 #HmALAEFE W EU, FLERRE XL
PRI e i 3 E B E o < A2 R + FOiR e =X ik
FTAY . A SR 7 Y 6 28 A8 7= A B FL IR 14 41
R 2 G PH PR TR, 4 SR Y B A e B RE R
(LTA) JKZBE(PG), PG, LTA ¥JJ& CD 4012 i
ZAR(TLR) MECAR, 38 1 5 52 R85 A d LIk =
A BE T, 40 TNF — o FIEAIEA R 1(IL-1),
W R B, A IRFLIR AT IE AW FLIRAT R PG 5
TLR2 SZARESE A J5 , Tl 5 5 5 200 6 iy, 378 5 40
RIF 7= 2, R G T R0 1 L R AT
B YIT9029 ( L. casei YIT9029) ] LTA FI TLR2 454
J& L BE T ONF - kB {55, 753/ BRUE W 200 if 43
WTNF — o' X RS f] M AR LA 1 LA
R , RIRRXS A S E RS TNF — o IL -1 A1 IL -2
SRR R OA B WA PR L PR R B, AW FLAT



25 4R35 2021 4E 8 A 2F 55 4555 8 1

Chinese Journal of Veterinary Drug - 69 -

NCIMB8826 T LI i T 40 il 35 58 | $2 5 1 S g

MM
2.3 FLRE AN EHEGELA
2.3.1 seddpkl FLERWAIH A 500G AL,

SEAEIRG IS, 5 H B T 58 S FR W) o S R B
A DR B R AR FRRE , I AR 3 L
BIHLATE 10 38 DR SRR (] AT LK e = 1R, R
AR IE Y pH (B, T B — DA R A )
AR I IR A R T P45, ) P A B 5 e O A 0 o A2
PR RTBEAT TR A0 JEAT T L RIS T AT 1 L 25 i A 14 4
o TS DECRRT SO P Y e A AR LIRR TR R
A= RIS o T T A5 1 s 3, il B LA HE 3 995
J B S B AR R R
2.3.2 FAWEHR NHiENFLERE AT L E
A= IR SO T O A P A A FLBR TR A 1
BB 20T Lo iR KIS AR R 2 Rt
FALEEIY, MREFEAFEILR LR VIR, K
W LG &R B BUBE T LB RS A R
KMPLAE RN E

MRSy o7 32 1ok TP R T PR 455, 5 5T B0 1
YA, B R, REEREFLERFT I GG ( Lac-
tobacillus rhamnosus GG ) 1 738 P & B 7= A4 1 3L
PR, %k B FE U0 T EG B A AR 3 ) 0 1R T 2, FLAT B
& 1) VB R FLRR AT O L T I ZLAT 1A FLAT DA AR R
FRA AR B FLIR X R T PR 8 AR A AR B R A 4
HIVER, 53 A WF 58 & B, ZLIR T 4 Wb i 2L R v L)l
TEEE A A A B T O 2 PP TR 1 200 3
PR EAE N ECFLRR AT 3 4 W i FLIR T LA T
ik 0077 257 oK AT 4 LSS 28 ik 40 L, 3 R LT AT
PU A IR 0 AN P 28 1T DA B e 3] 2% IO JRL TR )
YRR o Sk S mT AT Do e 30 1 o,
ORI, A A S AT LS AL P9 03 SR AL S -
B RR R 40, b i S Ak U PP B 8 == QB v
# Rl LA B AR W AE B
2.4 REUETEBHEMRNEEX EENEDIAN
) — B A AR, TT DU 25 28 A ik 2
L, PR A AR R AR ) I R T, Rk, LA Py
it 1) i S S IR R R ) 2 A A A R R AR MR

FLRR TR 76 7 & AL P K Y AR B i e I, o]
PR L YEZ G AR RN AR D T A5 T T R B LA
FEMRLTHER VERY HLEE 1 IR 1T 5548 2 O REBEAL
TR B WSOR) FH B K o TS R 8, R B
W SRR TR /N IR R R A S vk
BUPRI ORI FH 4 52, 55 e T A R FH 2% 384 LA X6
EFRWBTIISCRE 77, $2 5 B S W S A 4
SEATLA R BRI A s PR, AERFHLIARfERR
2.5 AREFRET FLRWESLRFACHALEE
BIFLIR | LR 35 A i AT L= A — el
K7 SR , Al HE LA 28 1 5T, B 45 2k
BRI ORI 5 53 41, LR W i W] LA LA A
REMTGENGER B 4ER K F2L:4 AR
SR RE T, R ITEV R R, TR
16 BEZLER T 1, 8 RFLIR W e 1% 77 £ 4k 4E &R B12,
A3MEREEZBR W REES T HE
L7
3 ABMEEESEESPHEA
3.1 mAFR
3.1.1 A2 vy ABX A6 KEYIRE
Azl N B A 285 30 38 R I S s g, H i
FLRR R e AR 7= p R Bk £ S B PR IRz —,
I B LA B — TR 00 Sy 3=, I B0 TR0 7 LA
“FLRRTE + ZHEATIE + BEREA + AE YRS (B A
mitE A, FLRR A RIE YA R, BRTEE
B E GO L & MU R | $ v )Rk
SRR B 3 A P PR R | A LA S 5 5l 24 555
AEYIT AR R R GO S
5 1w i S R A AR A
3.1.2 AR IR HET, LR AR R
I s B AR R K R 2B N A
FAFF B SR I oK 7 SR R R
FRFLIR T 0] 1 B W 9 2 1Y SR A Al G T L
N TR B A BTt R B AT AR J2
ZYRR T R ER

FLRR T FINE Ay Ttk & e 0 ) 17 FH 7 [ P e B0
—E b A Dy DA T 3
B T AR DR 7 2 A B /N (H



- 70 - o B 2 2 5 2021 4F 8 J1 45 55 4545 8 1]

Chinese Journal of Veterinary Drug

A 7 25 ML DX (1A 0 PG AS B S ] R R R LR
PR A 7 LRl TR B O R R H 1, 7R3
I Py 1l X, LR B R )2 T 4 A OKRS
FECHRER M R B S W) B L R 05 & T 1, B SR
T TR ME AR, TN A LR
PRI A v, 3 IR B v et 2R 7 44
R, HREEEE & 200 ZLIR R IR K LR i &
P A rp o A R 4 R AR TT ., TRDRHZ FLIRR D Kk T
Ji  FRBE i BURIR G = ) & i 5, A5 T,
AIPREROT 4R LR W RIVE R BN, — 7 i
AT FH R I R A et P A DR D L, R R T R
Ty b X A i R 2 1) (R L ] Py RS A LT
FERM ARBESLM B YRR N E e RNES
AR 3 53— THT , S ) R A ] R 5 L T A T
BHOFRIAA R 7 SRR AR =, O3 R .
ERRAC I8 G A RO R R R
URTE N R A P S U E R 3 3 S L |
BUARMEEER + PREE R UGS 1) RAEDE R
3.2 MABRE
3.2.1 W& &AEB FLREEN—Fgg %
LB I, RV ] W 7 & nT LA 3] 95 B 5
MVE T AEAS 2 S 3L ™ A= it 24 e, i 18 TR 3 2R
PRI, I FHZLIR TS A0 B 4 s HORE, AT A4
e AT ) BBt e 1 . Wkl SR SR I R B,
A LA 2L R o 9 A RO AL s
S8R P 2L R T S0 2 B, R X o R S5 2 4
T B e R e R 2 58% , RVR U465 FH 7L B2 74 1+
WA I A IR TS R 0 SRR, BRI RE D A R
FREU L FEKTE IR R IR SR T T 3
(811 9 SR A A5 , R i ) L ) D) e i By 7K
PRI R AR IR
3.2.2 BRRAEFXBHFEEARR  NAPKIEME
Y& &P, B R IBYTRCR AT (HHTER
B0 RN A ] INEL, R LR RIR YT &
BB AR BRI 1 [R] B T AR A 220 R 19 11
SO, A1 K BE R IR T FLAT A ( Lactobacillus fer-
mentum ) ANUEA R AT A8 RBE I 521 , 38 GRS T
ARV T T (Salmonella pullorum) $E47T 210

Genis

L BEMTEEI, FERE R A SPREHEE 2K
B L T R Vs S B LA R L
A4 S5 IR VR L R T 1) VR P IR I, X 6 P LK T
RIS (N4 S 2 A, KT A A 0o | S K
RPEAR™) AR 45 FH A2 4 LR B ) 390l WL 43 24
Ja LR B B FLR AN B RO 883.0 T/ mL T
R 191.2 T4/ mL, FEiRAS] 78.3% , R A FLIR A
e RO IE A YU E R AR
Suo SEHIFFE & B, TRIMAE Y FLAT I 2)316 XHFHE M 1E
PR IAT B AN YD T BB AT B A E Y Bk
SRR LR 1A T LA i o3 ik P TE P T, R
TP DI RE S IR TS 3R R R
PRI K D B e AT A A T IR YT, T D i
REARAPHE IS 2R B 2 miE s ™

3.2.3 REFHEESHE PUEZMEHENK
BOR A, [F B 2 SR A TR K, B s A
PERE MR i JF JC H AR MR . FLRR TR X & B LI
14 25 A VR P2 4T 4, T DA RS AL i i A 5
PRI T RN IR 25 A TR, 42 s DL S ), PREEBLIA
fRRE . 25 A TR P LA B2, 4 A R I, Sl BN
P& = MUK E IR A W, 42 5 & & AR e RE
RIRAESETRNN 15% LI P K T ek 28 2600 il et afk £
TRIW S, FEXG I - A B (A TR 4 o 3 )
FEHCEIFRARY | X G A5 2 A LR B 390
W HOR AU E 4R & T A4, i B
T AR ERIEE G(1gG) R (LYS) \FLEL
EH(LTF) MLt A b i (LP) & &>, ). L.
Ellis 25 FH7LR 8 390 4 00 in I R 1] PR o7 4077 28 43 24
A DR A B AR BE A A 7= 10 Etleva 4
PRI ERTA A ZLAF T R BEFLAF 55 3 FhFL IR
PRI A2 6 B4 TR 7)) L DB 40 £ A7 0, R BT A H B
HiORE G B EREY . KSR EY
FUFF IR T % 2y B XS SR 0, S dl P R
DN A= e SR E oy =

3.2.4 MMHEEWR,HALKRE EEFRIEMA
P v, HOGH DRI TS 78 4 ) 17 150 35 3 A7 7, 53X
HEME) T 8% B A 2 1 B A BILIT 3 e ) T S
BRI R I R 1, S NH, S50 5L ) i HE il 28 2 Ao



R 25 2Rk 2021 4E 8 H 4 55 B4 8 1

Chinese Journal of Veterinary Drug

TG Y SR IAEE X JE S BB = A B, LR R 7
W3t O UL S BRI, Rt B A 2 Rl R Y
2 MR NI T, AT LR m e A% | BLfg
B M AE K, WA B B BERIE I T V5 Yl IR B4
Az RS H A LI AR 1 2 B RUA PLR
FrELE/D ARG LR T R T A, IR R BT P Y
OO e T, R R/ HL,S  NH, 45 5L I8 4 5 i
G Rl e R L & o Y B
B Ih el A FH LR T AE 5 41 AR RS A0 7 2R S
ISR, & BRAH Eb X BE 2, X0 21 B 00 1 26 55
kAR e NH, I H,S (e B ¥ B B R

FEAK = 35 Bl v, 7L R TR R I K AR A 4 T R
J& I AR A2 R R AR i e A
4 B AT FR 2 K LA S R R, 6 v Ak K I
(9 E R 5 55 4, K0 T LR B 1Y 7 & R A R B v
FLIR B R, NH, A1 H,S A9 75 i 5 A
4 LEIEMRERE

it ] % Tl R AT A 1 St , - 4R 8T R A AR 11
PrbE R B RRAE T, FLAR B A A
T 5% I ) B L BUAS  25 A t J  (EL AT A7 A — S ] i
EARGE R, — T PR A ML 5%,
P2 22 (1 T AR SE AL N Bk VS AR B0 B
% S LR B TR B0 S DR R R e N M T
B M RE R A2 B0 TR MR VT R, S O R ( FLIR
GEUR I | A 45 A i A 7 BB AR SR T 750 K R R Y
e DRI B AR EORE 5 = T B A T R L R
R ISR, HRE N B = 4 SC ATl B 5%
M A P 5 DU S B R 14 7 AP i e = A 1 1
it , 5 R G, EH IR, BEE LR I &
J& 38 b — B R AR S T S R e A B
PRI DR 2 VA e mT sl A R 7 AL ) R
RS ZEANTEI N, e PR R K I (0 oL A o
e S SN BRI

i, A I T E W2 S TEYE B HCE
Ft AU 2RSS U FEAY A B S 4
2 WU R A SR T B A5 LR BV
FIDIRE , MEEEAE XU ST FLER R TR 5 PR IZ
B KRR A UL e B & A R

S

(1]

(2]

(3]

[4]

(5]

(6]

[7]

[8]

[9]

[10]

[11]

NEIR, o, 2 IR, A YA R A T
[J]. M SmEATIL, 2019(03) : 36 -39 +44.

Bu M J, Yang R, Li F, et al. Research progress of feed antibiotic
substitutes [J]. Food And Feed Industry, 2019(03) : 36 -39 +44.
Wandee Sirichokchatchawan, Puwiya Pupa, Prasert, et al. Autoch-
thonous lactic acid bacteria isolated from pig faeces in Thailand show
probiotic properties and antibacterial activity against enteric patho-
genic bacteria[ J]. Microbial Pathogenesis, 2018, 119.

Liu H, iHF, Zhang D Y, et al. Effects of Lactobacillus brevis
preparation on growth performance, fecal microflora and serum
profile in weaned pigs[ J]. Livest. Sci. , 2015, 178 251 —254.
10. 1016/j. livsci. 2015. 06. 002.

PVEHE, AR, 2R, F FLIR B A KA E M AR R
Tk PRSI LT]. B Bk A I 2R, 2019, 10(16)
5260 —5265.

Zhai Q Y, Zheng S C, Li X L, et al. Classification and identifi-
cation of lactic acid bacteria and its application in food industry
[J]. Journal Of Food Safety And Quality Inspection, 2019, 10
(16) : 5260 —5265.

JaAE, BT, EA, S FLER T R AR RO s
WAEHBIR R T]. 'R, 2019, 44(12) : 12 -16.
QuYF, Yue Y X, Wang B R, et al. Research progress on adhe-
sion characteristics and immunoregulation of lactic acid bacteria
[J]. Food Science And Technology, 2019, 44(12) . 12 - 16.
Santarmaki Valentini, Kourkoutas Yiannis, Zoumpopoulou Geor-
gia, et al. Survival, Intestinal Mucosa Adhesion, and Immuno-
modulatory Potential of Lactobacillus plantarum Strains[ J]. Cur-
rent Microbiology, 2017, 74(9).

Bergonzelli G E, Granatod, Pridmore R D, et al. GroEL of Lactoba-
cillus johnsonii Lal (NCC533) is cell surface associated: potential
role in interactions with the host and the gastric pathogen Helicobact-
er pylori[J]. Infection And Immunity, 2006, 74 425 —434.
Greifovg, Mjekovh ,Greifg, et al. Analysis of antimicrobial and immu-
nomodulatory substances produced by heterofermentative Lactobacil-
lus reuteri[ J]. Folia Microbiological ,2017,62(6) :515 —524.
PR AW FLITIE NCUL16 X @R[ D]. /A X
2% ,2016.

Xie J H. Effect of Lactobacillus plantarum ncull6 on intestinal
health [ D]. Nanchang University, 2016.

Rossoni, Rodnei, Dennis, et al. Lactobacillus paracasei modu-
lates the immune system of Galleria mellonella and protects a-
gainst Candida albicans infection[ J]. PloS One, 2017, 12(3).
C. Wang, Y. Zhu, F. Li, et al. The Effect of Lactobacillus iso-
lates on growth performance ,immune response, intestinal bacterial

community composition of growing Rex Rabbits[ J]. Journal Of



<72 .

P 2 2Rk 2021 4F 8 H 4B 55 B4 8 1

Chinese Journal of Veterinary Drug

[12]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Animal Physiology And Animal Nutrition, 2017, 101(5).

Zhen P, Rudi F. Vogel, Matthias A. Ehrmann, et al. Identification
and characterization of adhesion proteins in lactobacilli targeting actin
as receptor[ J]. Molecular And Cellular Probes, 2018, 37.

BRI, FRHEE R B12 FLER T M 077 8 B A 2 R M WY
[D]. AsEtifel ks, 2007.

Li J F. Screening and biological characteristics of lactic acid bac-
teria producing vitamin B12 [ D]. Inner Mongolia Agricultural U-
niversity , 2007.

JE W, ERRAR, T ow, A e FLER R T R BT
HERLI]. B FRR, 2019, 31(05) : 2012 -2021.

Zhou H, Wang W W, Wang L, et al. Development and utiliza-
tion of feed lactic acid bacteria preparation [ J]. Acta Zoologica
Sinica, 2019, 31(05) : 2012 -2021.

WS, SRANY- FLRRE 15 28 FUIR 2 A9 AR ST 5T B
[1]. MBS, 2018, 38(11) ; 2227 -2233.

Yao G Q, Zhang H P. Correlation between lactic acid bacteria
and bovine mastitis [ J]. Chinese Journal Of Veterinary Medi-
cine, 2018, 38(11) ; 2227 -2233.

Genis S, Cerri R L A, Bach A, et al. Recalving intravaginal Ad-
ministration of Lactic Acid Bacteria Reduce Metritis Prevalence
and Regulates Blood Neutrophil Gene Expression After Calving in
Dairy Cattle[ J]. Frontiers in Veterinary Science, 2018,5:135.
doi:10.3389/fvets. 2018. 00135.

AKEE. FURR T BRI B XT3 (YD 1) IR i R 4 7
FFEL D . LRAR M K5, 2017,

Shi S Q. Physicochemical properties of Lactobacillus and its an-
tagonism against Salmonella pullorum [ D]. Anhui Agricultural
University,2017.

Mahreen Ul Hassan, Hina Nayab, Tayyab Ur Rehman, et al.
Characterisation of Bacteriocins Produced by Lactobacillus spp. I-
solated from the Traditional Pakistani Yoghurt and Their Antimi-
crobial Activity against Common Foodborne Pathogens|[ J]. Bi-
oMed Research International, 2020, 2020.

i, BB, JF &, 4F. —HOGIRILIRIE FCL6T B %E
L H Y E e (] PSR, 2016, 29(04)
354 -359 +364.

Cul Y Z, Wang Q J, SuJ, et al. Identification and biological char-
acteristics of a Lactobacillus strain fcl67 from chicken [J]. Chinese
Journal Of Biological Products, 2016, 29(04) ; 354 —359 +364.
BT, WG, AR, S — B0 A FLER TR RUA I ) A
Py F A HEFRA P R R[] . R 52,2017 (04) :13 - 16.
Jiao LY, Gao P F, Bao W C, et al. Application of a compound
Lactobacillus liquid preparation in healthy breeding of dairy cows
[J]. Chinese Dairy Cows, 2017(04) :13 - 16.

SUO C, YINY, WANG X, et al. Effects of Lactobacillus planta-

[22]

[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

rum ZJ316 on pig growth and pork quality[ J]. BMC Vet Res,
2012, 8(1) :89.
& Bk, R, 2, . FUREREAES R TET AR
BT R )], PR, 2018(11) 12 -18.
Tu C, LiLM,TiS, et al Research progress of Lactobacillus probiot-
ics in anti diarrthea of calves [J]. Feed In China, 2018(11): 12 -18.
H. Sayan, P. Assavacheep, K. Angkanaporn, et al. Effect of Lac-
tobacillus salivarius on growth performance, diarrhea incidence,
fecal bacterial population and intestinal morphology of suckling
pigs challenged with F4 ( + ) enterotoxigenic Escherichia coli
[J]. Asian Australia. J. Anim. Sci., 2018, 31 1308 - 1314.
10. 5713/ajas. 17. 0746.
KW, BR T IRHERR, 4. LI B K IR ARDRL X 23 A= 7
RERCE AT )], RS, 2015(06) ; 48 -52.
Zhu F H, Chen F, XuJ D, et al. Effect of Lactobacillus fermen-
ted feed on production performance and egg quality of laying hens
[J]. Feed Research, 2015(06) ; 48 —52.
AL RE. A A TR I A 5 A | LS B i T TR YR
[D]. W5k 4lk R, 2019.
Zhao F Y. Effect of probiotics on milk yield, milk composition
and intestinal flora of dairy cows [ D]. Inner Mongolia Agricultur-
al University, 2019.
ELLIS J L, HINDRICHSEN I K, KLOP G, et al. Effects of inocula-
ting lactic acid bacteria in silage on methane emission and production
performance of black and white dairy cows[J]. Feed Expo, 2016 (9) .
.
FEtleva, Veizaj — Delia. Livestock Science[ J]. 2010, 134 249 -251.
AR, T 8, T, 5. fYILATE DPP8 X &% A4 ™
PERE W AE AR AR R AR S B SR [T ], o B BE AR
2016, 36(09) : 1608 — 1612 +1642.
YuZ H, DK, Ding P P, et al. Effects of Lactobacillus planta-
rum dpp8 on production performance, serum biochemical indexes
and egg quality of laying hens [ J]. Chinese Journal Of Veterinary
Medicine, 2016, 36(09) : 1608 — 1612 +1642.
Zhao P'Y, Kim I H. Effect of direct — fed microbial on growth
performance, nutrient digestibil — ity, fecal noxious gas emission,
fecal microbial flora and diarrhea score in weanling pigs. Anim
Feed Sci Tech, 2015, 200 86 —92.
Thieless, RE M, B oo, % FLRRE N E T H 5 W E R Y
Bs LA asEma )], Rk Tk, 2017, 38(13) : 20 -24.
Ma X T, WuY P, Cheng Y, et al. Effects of lactic acid bacteria
on digestion and metabolism of nutrients in laying hens [ J]. Feed
Industry, 2017, 38(13) : 20 —24.

(4 35:BF &)



