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Effect of Bacillus subtilis microecological probiotics on livestock breeding
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Abstract : As a kind of green and healthy microecologics, Bacillus subtilis could balance the intestinal flora, promote the nutri-
ent absorption and enhance immunity. Microecologics is one of the ideal antibiotics alternative, which are effective in preventing
and treating animal disease and promoting the growth and development of the animal. Because of its advantages, such as no
toxin side effect and no residual or drug-resistant, microecologics has been used in livestock breeding widely. Here, we conclu-
ded the characteristics and mechanism of Bacillus subtilis,elaborated application of microecologics on livestock breeding, dis-
cussed its problems and suggested its solved methods. In the end, the future of microecologics was expected in order to provide

a reference for subsequent livestock breeding.
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RIE15.8%, BFEREUYITREBRYL N E, 2010—2013 FHHERED 0 THEINE R F U ITRER
21 FRPTAER BT 254, 5 R B U T RN 85 % 2K 4F 15 Mt KRB N R 72 A9 Tf 25 1, B HH 2L 2 E
IR AU KA R E IR 100 0 8UR . BEAM AERRBE R A ER AW EET R R ROEER,
BE R S B SO A SRR . I e 7 — e g U L B P ) 1Y
PR P AERKLGYRE R ERRAE, RHAEGHEMF P FREBEAE

2012 4F, BT B 25 W R L R /8 B 36 ) JF R SE it » B2 3R A9 B 32 2 PR, RESb i AR AR A o e 4%
P AT AR 25 W) B A2 T AR » R B < A W IR 7 A AT T K R 4 2B BT 50 Bl A A o R S O Y
FEME A R AR AW I T BB 3K LA A el R A R L A PR R A ) LA B v 2 ARDRL O R 4T
TEEZ AT ERER G T MESHATERER, BRAPREREIH . B THRAEWA XA R
B 5 R BT 5 S S T » FC A SRR AR R BIL 8 9 17 WA » Dk 2 25 4 3R 6 i PR S PR T B8 A T2 - A BBl AN T
BN T M OB o A0 A P 0 DA A R A LR R AR L B R T AR R L R AT RN AT . AR
BIFEASGLHELE. EHFETARRS IHHETFRESFE E5H, BA AT Y 5E 5% e
BEAE K AFEDIEE = B AT A A A R R AR SR, BT R B R R AT R

1 BEFEFERNSHE

FLfE 1872 4F ,COHN 474 T M B 2590 FF 8 (Bacillus subtilis) , RRFIMEC RN F W EH BEEHER
Btz —. NHEBERE L, CHNEFEHREAEH . VK. EFaeRMEa™  \LAYE/FELE. B
BA VG A A R, B A BGR A Z J7, RBP4 SR EEDY . 2RI D AR T AN R ZF AT S By
MR AT B, (BRSSP AT E B (I E AT B, B R FHATE B, A ZFRIAFTIE By X 6 BREFAIAT
BB AE ) =Rt O A R 2R AT I By T LR AR MR T A A ZEIRAT IS, A R R AT B, B,
BHREMVEREEYE. BRI BE ST R B 2R AT B 1 R R R R SR ALAT P 7E 37 ~100 C AR
TR A BE KT8 P AL B 10 min J5 3% SR, HAE TR S8 A Bl AL 3R B A9 T T RIS L (B4 100 °C R YR AL B Y A B
TEHUAT B L AA TS KR AE 85 0 LA b R P2 AR T HUadi MEAR B8 19 N 4 280 5 76 pH BN 2 MY SRR MR 3R 3% P 3
% 60 min, 77 1E FABTE 50 % LA b5 7E 1% ~5 % R R 4050 4 B3R b A8 K 77 1 26 B I 30 vk BE 7 w55 1 PRI, (HL 3
KRTF 100% . 3K H R 7E AR 25 2 TP ARG LR P B IR T B0 AR v, I B 1 . T IR L RBVE I 0 28
SETEMRTE A AEDUE Y IR L RE SR R A P E B R E S, M E R R A M A A 2R A T
BAWHEZ0 R R R 0% 1 0 32 o R R e A9 A R B R,

2 BHEFAAENERNS

2.1 BAVHEE#

BEMEANEBS MIFARMRER, EXRATARELEREZSYCHRAW, &3P iE N IREHE
BETR.GEAFRENEZ EFREEFHERE, MEWSAIE. MEFATHEFERN, FASIYHE
JE.ATUIHAABEANE MHAEGFERMAERK, A AR RAFRM RIF A KIS, B %0 ERRN R
AR DEREN KRR ER MRS PB6 S ERE S WA E R, EEE KRR E, H HiERE
[ B AL MH KRB E P TTRE N AE K R ERATE USE T X A 2 R AW B, thoh, A5
FHRAFERE- I EY B, TR RS A DR E SR AR, X G Y A R AR IR (B 2K
ZIHE EERE HREED P RN M E RN R EENIEY RN .

2.2 REFFBRIK

AT FANERYREEFE . AEELE N BRAHET SBRETEANEH, A RRAMN T
FFRENAETRRAEERZNER GEEBAL, RS WS FMIHILES, INE 0 5. A8 DB €8 5 4 4
RS, X LB LIAN A MR N BB A, (R P AR oK LA W B B R BRI S B R R 4
figt 5 AT 402 308 IR 5 6 45 B A RDRL A I AL S A A 32 8 B4R T . e Ah R B 2R AAT B A BT DAAR I R A e 2R
R EAR . EERS, XY FREILA N B E IR 008 R REERN .

2.3 REGEEN
MR ZEHUAT B RS U5 B TE b B 40 S e T R L A T B SR AL IR SRR . 5, 1R N 25 A TR RB 5 1R HE AR IR
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Fig.1 Schematic diagram of intestinal immune

3 REFAAERESHAEEEFETHIER

3.1 XBHWIER

MEFRTHRERAGHER REFERX . ERE.BETRR, AT HERR, WEHESH R
BEINEE, AN EMBERRAE — R MEMIEA . D558 2 B 5 R R I8 0 TR B A0 A B 2R A AT 1
PB6 (2 RN N0 A ) X 283G A= 7= PR R 1 18 T A LA S BT ARS8 A9 5% e &k B, S 3 2 %9 L Xof B 4 X 1Y 7 2R
REE REEHBER(P<0.05, B IR E . ST E B EAR M, 55 35EE f 8 KEF
BHERK, HENEENERE BEEFREE(P<0.05), T NS BN RERE. mEREEH D
B3 (P<<0. 05) ; [A] if R AR B A BB, 100 g/t BY B TR ARG s R R RN T M E AT E G
B P 38 3% B A A0 & Wi /RK H5, HO Pk 5B B3 in. SEN &0 W B S 2 AT HIfE M R & A7 L3
A TR L BB PR AE ST R IR DA OB S B R 2R, I LA REZF AT B LS1-2 DL 0. 3% (R E A HO MR ImEMA A
3G HAR P, BEE B A KR HF A ER . RIBEIRO %5 B 78 & BUZEXS B % & 538 A B 2E /A 1, B4R
FE M TR . ABDELQADER %04 B 57 5 7 % A 5 2 70 4F B RE 48 15 B 50 0 BR o FR 4 1 26 7 JBE B %
RE/MY, TR MM EFRAFEE R EEREENE TR, BR T B TEE. PR %R E SR
TGRS . N B A 20 7R X S A BIF S L o B 2 A M R R L S 6 — 41 7R JEAE HOR AR 100 g/t B4k
PER, LW AR H RPN 300 g/t AR FRAFE HBL, 55 R R IS0 5 20 A Hox R SL 36—
HE T HIGERFRE FA A TR X A MR T 1eC S &AM ERN, LR AW RARS T
2.26 15, LB —HRE T 1. 75 5 (P<T0. 05); W RELHE T EI PR RN, 3 H R A TR 50, T
ERERAK, MLE —HB RIS M 2 HEH . AL AT BN AERESREERE LA
V/O WX RARE T 80.53%, LR —HIRE T 33. 2% SpMEIE V/C WX BASHRET
74.29% M 177.60% ., JAYARAMAN USR5 R 8, A B 2E AT B PB6 REM HI = LR B A K 5K
330 Ji7 38 R B e S R Y IR FEE R . FAN SV s RBAGRI R 548 70 pg/ke WEMBHRERSE
M) PR X B A 7K T DA B RS, TG EOAR S kG 2R AT B ANSBO60 JERE R RIKTH B B HFE R X A H
ARFW WERR SR EFERETESRRE.
3.2 XFEMIEA

R ZEAEAT AR AT A B TREFE N ERK R, BRIRETE R, R AE e, BEERR . 8
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JINSC AT 3 5 B T A IINAS ) 7K S A S 2E AT B IR TE S T O B AT AR KM BE R R, R R A
BIEHAT W BRI 2 BAT M B EARMEIRE 0, 0.03%, 0.05%, 0.07% (R EHHO4 ARk
L HEAT T 28 d BRI SRR L = IR A X RAFE P H M E P EREENE RS,
BHE AL, KB =  WASCRE B, B R A K Fad, X BAFHEEE R, i 3 MR ABE
R HIEART 1.33%, 4.91%, 5.35% ; H4h, REA TR HREHBHR T BA BAHATRER .
AARPRFEEFRERE . PRI 5 38 1 B 5 B 2R 0T B AT 48 e g PR RE RO 52, T 8 T I 3% H 18G5 TgA,
IgM & & FahMA C3, C4 K7k, 45 R R BN T hh B 2R AT B o 0 9 a8 4 A7 48 1L TE TG, TgA, #hMAE C3,
CAHHRT . [gM BEREAHEIRE HEAHKBEH(P<0.05), ZHAO PR BN RA PiAERH M
AV AR AR KPR RE B SR TH AL R S BB IR F AR HE B S BEAT AR, 45 R 3R WA AR] PR A= 0 T 5
REFR AR KPR AR B 28 P RIGFF B E IR M 55 0 TH AL % AR NH, 1 H. S %8 F MM HR . I BR
B2 A BN B R RIS . TSUKAHARA &0V B R85, O IRAG B 2 #4F 5 DBY011 BE#g
il KM A 8 A 3 T 5 805 (B0 B v R AT TR B0 AT (A 2 K b 75 B Bl
3.3 XFFEMIER

MR ZFAAF RN T DM SR A K RS RE S RB A TR AN S FHEEEIE R R
TR R TP FE A . SUN S50 5@ 1 VR 0 48 &k 35 25 A0 A°F B %o B 9 46 2F A KM BB IR S B T B kAT T B
FLERRPP G E M ERE T W4 1 H 3 =& MR R 2, MK+ IgE, IgA 1 IgM & &
BRI B HE 1gC MEZH B R, IFHRE S WE LM IFN-y, BE/NER OG-, AR
AV RERIEEE AT EB I E R IR, SUN S BR R, i EFMF R NEE R
BHAEEERTRF, REESEEFR.REN TR LRER, #4799 T HAT B Na F1 N1
A3 IR SR SR AR 5 B L 4R R S R R A TR IR e . WA LD E ST BT TR B ZEIRAT B A AR S R AR B 4R
R A B P SR 45 R R VR IR B ZEALAT TR B RS 4R S T 90 A B9 PR G L 1 R 2 T 7 R R A 1R 4 B 5
493 PARRERINE, 2R RUAFIRE . REIEDIXTHETE A9 5 E 78 8 4 AL 7= 90 4 3k 17
TIRIT, 45 R W vE IR B 2R AT B8 TP7210 500 % BE 15 42 4 M A 7= 03 4 3498 AR A IE VB BOR , i B TR YT
YER . BeAh,iata0 2 B 2% B R0 X A R B A B O3 9 6 SR R BB T/ A, 3 L BB S BBl IR 47, T B fR 9 Ze 3k
70%., XEACIHTRH, FRFEMESHA ARG EETRICEMB SHEMER. FREMNE T E
W EEBTHEEYR . GREHHAEYRNSERTEREAFER S EME. WABC HARH M
B IEAOAT B X IE R A it A7 J1 A 0R B KBTS B AR EA —ENWHIER, S HMB AT
FEHULER i8R A BN BT, AE 4R 5 25 7 W 40 A T 68, 37 48 35 O B BT AR B0 4R 1 o T B 5R 4 R Y
kg,

4 BBERE

LR A SR A AR NSRRI RE S RE P LG R ORE  LFEE AR R GR
FEAS A R T HF AR EE SNBSS AR, B MEFRATEMESHAMEES ER
BRTEE M L BA —F (B RA R E R BB IERPLE g2 —, AR & &E 4 S LA —
R ELFE RS G B E IR A S X T 2. KK R FREE XS LIS AR R X & EH
MERXRABABEEN TR TRRHNEEARNETME BEE FUTERAARRBXETHIE HE
SRS . B2, B0 RIFRERRUR (R R PR BTN P R # BB, R Al AR R X, 7 A
R P22, PR 0 oAy S B DR MR 7 M 416 A= 7 o B 25 AT 1 00 7 B LB T AT B A 7 T2 IR 500 7
WA AR AT R . I RS HIR P AN LR — KRR . R BRI R B
WHAR B EM, W3 LR Z 4 BRI B - R L 9 6 vk R DR R 2 £ {8 R 8 0 0 2 JR R+ 0 e BE %
R 2 T T ol A 2 A R DB 2 B A 7 B 45 B RO AR, UKL B B |0 pE etk DA R B B i R Y
LT K BORAESZ BRI T . D AE 25 W50 SR SR B BIF 5 7 1) 3 22 1 9 v T Pk S A1) AN e A %
5 a2y BRAGH X IR SF O . 5 Ah i E R N TR R B B A AU AT IRAT R B S
D2 28 1 700 B B 52 A0 K TR AR O B9 R R T 11



%5 PR, % A AT E A SRR ES E AT RER 507

% % 3Lk /References:
[1] B, B35, X, 25, 2011—2012 4F E¥g & & H IR BOR B M 25 R 447 [0]. BBl B2, 2014, 26(4):169-172.

(2]

[3]

[4]

(5]

L6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

CHEN Jiong, GU Qifang, LIU Cheng, et al. Monitoring results on food-borne pathogens in food in Shanghai from 2011 to 2012[]J].
Shanghai Journal of Preventive Medicine, 2014, 26(4): 169-172.

BB, RV, R, 45, 2010 4E—2013 SETRYNTH & & cp ¥ 1T ML 0 20 B T 24 4 AT LT . op B DA K B 2 75,2015, 25(2) :289-291.
HE Lianhua, WU Pingfang, CHEN Miaoling, et al. Serotyping and drug resistance analysis of Salmonella in food in Shenzhen from 2010
to 2013[J]. Chin J Health Lab Tec, 2015, 25(2): 289-291.

TR, M 5 ST H LU P AE R R BRI, WAL R R 24, 2013, 34(6) :517-525.

ZHANG Yali, HA Jing, ZHAO Jing, et al. Research development of antibiotics residue in animal tissues[J]. Journal of Hebei University
of Science and Technology, 2013, 34(6): 517-525.

FBUK A5, PTAE R 22 YR B A B L8 F Bt 3RO, 43 H7 i B = , 2010, 29 (sup) : 285-288.

WRE. TERAERGYHF R R EEFRE LR AT ZEHR4,2015(10) - 44-46.

. A S HGR B H 5 S ORI FEID]. PR Il AR KA, 2013,

HAN Chun. The Study on Preparation and Effect of Microecologics[D]. Jinan: Shandong Agricultural University, 2013.

K. 542 B 52 A SRR 25 50 B9 1] 4 T2 R S e T REBF X[ D). K& i Mok, 2015,

TIAN Mu. The Research on Processing Technology and Immunity Function of Composite Probiotics [ DJ]. Changchun: Jilin
University, 2015.

EHLHRE T R A AR B AR S R R BT R LT ). R, 2013, 40(11):217-220.

WANG Wei, QIN Yao, LI Shuang, et al. Research progress on microecological preparation of Bacillus subtilis[J]. China Animal Hus-
bandry & Veterinary Medicine, 2013, 40(11): 217-220.

25 . A REFF B A AL AN A BRI, 2887 5T,2009(11) :18-21.

LI Jia. Applied characters and status of Bacillus subtilis[]J]. Meat Research, 2009(11): 18-21.

2R, Zo ¥, R L. 6 MR U I A AR W R L B SR (0. h R & 4B B2, 2011, 38(4) :62-66.

LI Yali, QIN Yan, ZHOU Xuxia, et al. Comparative study on biological characteristics of six Bacillus strains[J]. China Animal Hus-
bandry & Veterinary Medicine, 2011, 38(4): 62-66.

B 2L, /NG , B 4 A, 56 — RS B 28 0T T A9 1R S R E R LT . B R 3 AL, 2015(4) - 32-35.

JU Xianghong, YE Xiaomei, ZHANG Jinyan, et al. Study on the feed performance of a strain of Bacillus subtilis[J]. China Herbivore
Science, 2015(4): 32-35.

ik H 2. SR AW G AR 5D A ARE T LR (T RE AT R R A H LT . DR Dk, 2015, 36(4):1-7.

ZHANG Rijun. Standards, assessment procedures, biological functions and development trends of animal probiotics[J]. Feed Industry,
2015, 36(4): 1-7.

. O R B AT T R BRI (D, A R W LR R4, 2015,

WANG Yuli. Study on Microbial Agent of Bacillus Subtilis for Animal Manure Composting[ D]. Shijiazhuang: Hebei University of Sci-
ence and Technology, 2015.

PR F N A/ S TR M. A B AR T A A T R A S A 7 b i BT ). ARDEHEYE 5 20123+ 37-40.

HOU Yujie, HOU Xiaohui, ZHANG Jiangang. Research progress of probiotics Bacillus feed additives and their application in animals
[J]. Feed Review, 2012(3): 37-40.

LM, B 1E, 22018, 4. S0 245 1300 0 28 X A K itk RE R 8 B A Be LA iR ma LT ). v B F gk AR, 2015, 51(5) :60-64.

MA Chunyang, LUO Zheng, LI Hongbo, et al. Effect of microbial ecological agents on growth performance, intestinal microorganism
and antibody level of laying hens[J]. Chinese Journal of Animal Science, 2015, 51(5): 60-64.

FI, R B2, B MG B A AT R AR TR R R BRI AR LT o A W B, 2007, 23(4) :342-347.

WANG Shuai, GAO Shengfeng, GAO Xuewen, et al. Fermentation optimization in lipopeptide productivity of Bacillus subtilis G1[J].
Chinese Journal of Biological Control, 2007, 23(4) :342-347.

FEZEMH, BB, BEP. S MEFRFEEFSER LOR#ERI] P EFBRZE, 2015, 51(1):80-83.

WANG Zongwei, LI Fazeng, YANG Zhiping, et al. Research progress on Bacillus subtilis in animal nutrition[ J]. Chinese Journal of
Animal Science, 2015, 51(1) . 80-83.

UL, SEWIR, B, 5. MR IFAUN R A BB ST R LT]. RBURMLAL:, 2008, 36(27):11623-11624.

HUI Ming, DOU Lina, TIAN Qing, et al. Advances in application research of Bacillus subtilis[J]. Journal of Anhui Agricultural
Science, 2008, 36(27): 11623-11624.

K2 R, B N RE IR RO B AE S AR 7 b B BRSO LT o R O R, 2011, 38(4):234-238.

ZHANG Aiwu, XUE Jun. Effect of Bacillus subtilis in animal production[J]. China Animal Husbandry & Veterinary Medicine, 2011,
38(4): 234-238.

GU M ], SONG S K, PARK S M, et al. Bacillus subtilis protects porcine intestinal barrier from deoxynivalenol via improved Zonula
Occludens-1 epression[J]. Asian-Australasian Journal of Animal Sciences, 2014, 27(4) : 580-586.



508 o BBk % E i 2016 4F

[21] FERIZE, FhRI G A 552 AL B 4 P AL S R A 37 M o i) 17 P F 5 e (). D08, 2015 (1) £ 35-38.

WANG Libin, SUN Lina. Research progress of Bacillus subtilis action mechanism and application in breeding industry[J]. Feed Review,
2015(1): 35-38.

[22] SEN S, INGALE SL, KIM Y W, et al. Effect of supplementation of Bacillus subtilis LS 1-2 to broiler diets on growth performance,
nutrient retention, caecal microbiology and small intestinal morphology[J]. Research in Veterinary Science, 2012, 93(1): 264-268.

[23] RIBEIRO V, ALBINOLF T, ROSTAGNO H S, et al. Effects of the dietary supplementation of Bacillus subtilis levels on performance,
egg quality and excreta moisture of layers[J]. Animal Feed Science and Technology, 2014, 195(9): 142-146.

[24] ABDELQADER A, AL-FATAFTAH A, DAS G. Effects of dietary Bacillus subtilis and inulin supplementation on performance, egg-
shell quality, intestinal morphology and microflora composition of laying hens in the late phase of production[J]. Animal Feed Science and
Technology, 2013, 179(1/2/3/4): 103-111.

(257 XBHE, Sl BT, 48, 27 FFF 1 X PR X0 A 7 1 il L S e Sh il M i K 5 A e (. b [ 4, 2015.(23) : 18-20.

[26] JAYARAMAN S, THANGAVEL G, KURIAN H, et al. Bacillus subtilis PB6 improves intestinal health of broiler chickens challenged
with Clostridium per fringens-induced necrotic enteritis[ J]. Poultry Science, 2013, 92(2): 370-374.

[27] FANY, ZHAO L H, MA Q G, et al. Effects of Bacillus subtilis ANSB060 on growth performance, meat quality and aflatoxin residues
in broilers fed moldy peanut meal naturally contaminated with aflatoxins[J]. Food and Chemical Toxicology, 2013, 59(9): 748-753.

(28] FB/NIC, T2 B A 52 AT B 11500 %o 0BT % 4 0 A K P AR A S i i B LT ). Y78 3 B B 2 75, 2015(5) < 10-11.

[29] LRI, 22, BE5R , 55 . B 55 25 R 1 0 500 XA 2 A K S S e iR 3w LT . ARDBHIE ST, 2015(3)  26-31.

[30] ZHAOP Y, KIM I H. Effect of direct-fed microbial on growth performance, nutrient digestibility, fecal noxious gas emission, fecal
microbial flora and diarrhea score in weanling pigs[J]. Animal Feed Science and Technology, 2015, 20(1):86-92.

[31] TSUKAHARA T, TSURUTA T, NAKANISHI N, et al. The preventive effect of Bacillus subtilus strain DB9011 against experimental
infection with enterotoxcemic Escherichia coli in weaning piglets[J]. Animal Science Journal, 2013, 84(4): 316-321.

[32] SUN P, WANG ] Q, ZHANG H T. Effects of Bacillus subtilis natto on performance and immune function of preweaning calves[]J].
Journal of Dairy Science, 2010, 93(12): 5851-5855.

[33] SUN P, WANG J Q, ZHANG H T. Effects of supplementation of Bacillus subtilis natto Na and N1 strains on rumen development in
dairy calves[J]. Animal Feed Science and Technology, 2011, 164(3): 154-160.

[34] WAL, TR, W B Al B 2R U B 480 A8 R ZE 95 4 HOM b B2 GRS [T, 4 Tl , 2011, 32(18) :52-55.

[35] BB, SEAER, A 2. i 00 20 TR 1 155 1S o 790 X8 4 26 20 P ek L Y5 Bl RIA T BCR I E LT ). o [ 3 43088 5, 2007, 34(8) :98-100.

(3671 ) AL oA 25 o) 500 % 5 3 7 MU R I8 2 1k BB 0 R Tl 2 o AT R 28 v B0 & B U 2 [ D, B8 AR 57 - B ik koK 4%, 2008.

LIU Guoshi. Effects of Microecological Preparations on Lamb Fattening and Slaughter Performance[ D]. Urumgi: Xinjiang Agricultural
University, 2008.

(371 YEAIEE. A 1A 2500700 B B ol B FE XTI 2 3l oy e BEHLAE i B i [ D). WA 455 « 9 52 il ROl K 2%, 2010,

FAN Lixia. The Development of Composite Probiotics on Ruminant Animals and Immunity Function[ D]. Huhhot: Inner Mongolia Agri-
cultural University, 2010.

[38] ERZRFHL, IKRE. A B2 A B v 700 9 JF 2 B2 A (0. ) 74 iy Al , 2007 (2) - 32-35.

(391 ELL, M POk, AR5 52, 4. S A A 0 20 B X9 A 7 i FH vh iy A1) 5 B [T, KB A2, 2015(1) :51-54.

[40] Beseff , 545, S B AW RWE SRR R RIS HEK S ,2015, 37(4) 14,



	81
	82
	83
	84
	85
	86

