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AR PRINERIXKE SRS AT E NPT
& K15 BE 0 R iE E FR BY 52 i

ENE ETH i REMW KoM A BREART XIEAET
(L. PEALAHRRHE A SR BE, i 7121002, BV 63 A RHE I G IR A R 65 710021
3.5F AR HIR AT LA 7] % T 629000)

B OE, ARG ARTAR Y LR e B R oA 3 F oA H AR = B A e 3t 5 47
BAERKMEHEE RO YA, R 2] B#HXKXKR” Z 0K M 240 kLo H 4 48,
FHONEL, HFAETRL10 k3%, SRAARABAR, AR BAARAREB AR +4X
10° CFU/kg £ 48 3K 1 | 46 3 3F J0AT 1 2049 "% A& Al 4 +5x10° CFU/kg 4% ¥ 3 04T 1 | A 44
"R BRI AR +4%10° CFU/kg £48 3 B +5x10° CFU/kg #6 £ F R, KB4 28d, 2R &N
)5 24K HE HEFHRAFBAML, RAANEKRAET FHERERFHERR T EH
Mm(P<0.10), 2) Hatriatart B4R AL E AL G E L FEM(P<0.05); 5 X4 K A4
ForE FFFOAT R AR RS T ML G IR A EFEAK(P<0.05), 3) Bk, &
4 SR L HRBR L RER e B L R AR L R AR B R LI AL E B E R & (P<0.05) ¥
FIATE AR T AR R AR R R AR MR R R AR E R 5 (P<0.05);
L5 R4 E AR L F AT R AN RS A AR R ARBR SRR AV E I E R IR
21(P<0.05), 4) 5t utar HEFRFRAPIATA BAAXSFE G AL Z R £ BT
FEEIK, 5) 5 RaAMmL, EHARAARRFFTREEZERS(P<0.05) , HFEFRATHA
W RERAERHFR G (P<0.05), Wb 4 AR L0k oA 3 5F 04T R R AR A TR
EFBEHAR REMELET REALARELE RETHEBE TR RS, AR T
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S R AR B AR 5T S S i 2 Rk
PRl AR B R IR A S X W W AT A
MR A T8 {dE Bl B 52 e, B AE A 2 EE KR A
RS R R LE W 0 A 5 R TP R 4R R A

W

1 #R55Z%
1.1 K5

ZE 4 BR T ORIR B 2F AR T 0] Al A A A 4R
fit, ZERE XK I A P 2 BERR WG WA = 1 x
10° CFU/ g, i BRI &: 4 4x10° CFU/ kg ; A 2
AT B 50 b R R ZE A N R A = 1 x
10” CFU/ g, i B N 4 5x10° CFU/kg,

1.2 RIiEt

I TEH 21 H W8 B 47 19 < FE xR x K7 = oo
W% 240 3k BEHLAN R 4 41 B 6 N EE A E
5210 M AHR 2 FRAE R — B, X R 4 e i
FEAh TR, S TR A 2L ) PR R Al A+ 2 B R A A
I ( ZEAEBR R 6 AL 4x10° CFU/kg) |, A B 2E JLAT
R 2 ) WL R L+ Aty e 2 6L AT 1 5 O R 2 A
FF 1% T B 5x10° CFU/Kg) |, 1A 41 1) W 6L ilt 1]
R+ 50 3R AT 7] 591+t e 2 AT 7R R (S K R
G AL 4x10° CFU/ kg, Hifi #E 2F 460 4T 7 176 1A 4 5 %
10 CFU/kg) . G HA Sy 28 d, K& Al 1) K2 4 Bl f2
BARKERLEL,

®1 ERAMRARREFKT (KT EM)

Table 1 Composition and nutrient levels of basal diets (air-dry basis) %
I H PR I A AR TR 5
Items Early nursery diet Late nursery diet

JE Bl Ingredients

Ak E KK Cooked corn flour

PO FL3E KT Imported whey powder
FE H3€ Protilac

W HE % H Intestinal membrane protein
4liZL ik Pure milk peptide

[l Blood meal

LR K 7 Fast-explosive soybean
FALIRGK Choline chloride

TR KL Premix"”

J% I H B2 Fermented Chinese herbal medicine
R ES CaCoO,

FH Soybean meal

YP-50 [+ 11 YP-50 yeast protein
15237 Mould inhibitor

&1 Total

EF2KF Nutrient levels®

HIE F 5 CP

1L AE DE/(MJ/kg)

HLARIT EE

=R Lys

AR Met

B Try

&R Thr

49.00 62.00
14.00
15.00 4.40
5.00
5.40 5.00
5.00
2.00 8.00
0.20 0.20
2.00 2.00
0.60
1.80 1.40
8.00
9.00
0.10
100.00 100.00
18.00 18.00
14.22 14.22
2.00 5.00
1.00 1.00
0.27 0.27
0.18 0.18
0.63 0.63

1) R AT i B 42 fit The premix provided the following per kg of diets: VA 9 000 IU, VD, 1 500 IU, VE 30 IU,
VK 3.5 mg, VB, 5.3 mg, VB, 3.00 mg, VB, 1.2 mg, E# % biotin 0.3 mg, MAER nicotinic acid 25 mg, " folic acid 0.3 mg,iZ
2 pantothenic acid 30 mg,Zn 224 mg,Ca 119 mg,Fe 100 mg,

2) BRI N B (E . Nutrient levels were calculated values.
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1.3 AFEE

AR 7E T AR MO A A BR A W A B 3
Wittty , BAEEN 10 K FER—E S, R
it i R A R 2 B R R AE 25~ 30 €
AN (1.5 mx2.0 m) BECH 2 DFL LRk g
LA 4 FLRHE , A BREFROK , F T 4% Hb 1 ]
I, EWHE H AR IR O B e R AT
CRLT IS
1.4 HWMIEHR
1.4.1 AKMRE

1E 21 49 H IS LA (1) Sy S i il e W i 41
WPIRRE (IBW) (ZORIKRE (FBW) FERHE, IF
HHRAFH H IS H (ADG) P2 H R & ( ADFI) |
BLEH L (F/G),
1.4.2 MiEAkE

FEATHE 49 HRET AN EREIR LB, RE4E
T A8 S s 3 B 2 om AE8URE A
TER K Wk T A 4% £ B RS VR W E R
FHH AW T) R (8 AR D7 12 % i T A i iR 17 2 21
YIRHIE . AFsk ) Rk B 3 A~ A L BT (G 1) o
R R BSEHE) I 6 > LB Y i 4
T (VH) MRS HE (CD) |, A gkt (VH/
CD) , 344 HA R F M B e 5%
1.4.3  ZHEMFTIIHE

FHAMEFE R 7%, ZE R IR A 0.3% = A1k
TR TEATHE 49 HIB RIS SRAE, B
T BE LI 1 Sk % 38 2o T 1] 4% B 0 i 4R 2 A
ih L, Z A E T 20 CUKFRAF . 2 R 3R UL 1
A AL .

REEMR B AE (%)= 100x
[1-(A/B)x(C/D) ],

KA HFEP R B & B MR b &
M2 e C IR h =k 8 &k, D hFEh =
Al AR
1.4.4 I

fE5% 49 H % B HE 17 8 52 R AE, 43 31 BURT R
4 FEHERR AL MG R R AL T =
W B R W BERE A, 25 AR A W R Iy
A R R AT 2 FE BRI 5 4347
1.4.4.1 B s

W25 5K eh FE T AR W) B I 0y A B W 58 A
TSI A5 ) B GA K (raw data) | SRR RG2S 1
FE— 5 A5 00 A1 0 2 4500 5 R AT Ao D Ak B A5

FA B (clean data) , HAR D BRAAE . 1) KRS
$23k (adapter) ) Reads, 2) £ & 2 (N) ] &
#J Reads, 3)ZBR{KJH & Reads| i {H (Q) <20
(TR KL 54 4% Read 11 50% L[], SR XF 45 B
i AT RCBCHE 37E 1T Metagenome HURE i 20 %¢ | HLAK
HIRALEE 1) BEEZ A K-mer #7604 2%, 2)
1145 1 000 bp UL T AY Contigs/Scaffold, 3) {14
RCBHE (BT DA St g4 5 P 81)) AR S
2H A 25 R AT He X A5 2 R R H B9 Reads (unmap
Reads) , 4)°N T 345 R A e, #4717 Con-
tigs/Scaffold 23 TU A . Z Ja B % FF A 9k A H
() Reads JCTE— A TIR A 42, DA & 90 it v
AR B AME E
1.4.4.2 YFER

20245 5k B Contigs/Scaffold 1] IA R & 1
) (A58 4) FE 2B 13 31 19 Contigs/Scaf-
fold J3 % 5 %448 i b %115 #| Contigs/ Scaffold J& T
WA~ BB S 9, Contigs/Scaffold 5 M NC-
BI [ NR %4 2 i 4l 45 H 09 40 77 ( bacteria ) | L 1R
(fungi) . 7B (archaea) FIJ% 8 ( viruses ) 0P8 #E 1T
Xt (1% %€ B {H 4 E-value<=1e™”), LA Contigs/
Scaffold 7}y 1 4~ A= Wy, X v B 4 b ot 47 € &
AT,
1.4.4.3 TIREERE

iz 1] BLAST ¥4 3: K 42 5 KEGG 1Y X 45 4
J# ( GENES) #:47 LU X, SR 5 #E 17 5 22 53 B ¥ i 128
AL 51T KEGG R, H-brit ] KEGG i i
Hh, AT LB M d s S DR TR Sl B AR L 2=
S R 5 Al K Ak G W T P T 2 B804 P2 (carbohy-
drate-active enzymes databases, CAZy ) X} H 43 #T,
153 20K Ak A P is MRS I P Rl TR
1.4.5 RN & &

W aErEl ¢, ARG MA 1 mL KRG
2] ,4 C .10 000 r/min &5.0» 15 min; B 1.5 mL [~
WHIBIMA 0.2 mL 1) 8.2% Wi R ; 1R & 38251, KB
30 min, ZJ5 4 T .10 000 r/min &5.(> 10 min, B |
i 1 mLfiITA 200 wL 19 0.245% G2 ; HL 1 mL
3,5 CHEE 1 h; i IBIFR 2 A

ISR R AN A(N,) I 4001,
Wit 2.0 mL/min, % ¥ 28 ¥ 38 cm/s, KR
11.3 psi (1 psi=6.89 kPa) , % FHFEF -, U1 4R i
Bk 120 C (3 min) , LA 10 C/min FHE £ 180 C
(1 min) , ZAR T &5 IR B 250 C, A A(H,) it
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17 40 mL/min, 253 & 450 mL/min, H i &+ )8
WA Ui 45 mL/min, A DR 210 C, #E6E
wH 0.6 ul,
1.5 HES&EITHH

N FH SPSS 20.0 %t it %k 4 — At 48 P A A
(GLM) F& /7 it 47 SR 2 77 225747,/ LSD L £ &
Fo AR KPR RERE LA P<0.10 R 22 R W% H
AR L, P<0.05 FRES B2

2 &% B
21 EHRFEREFAHEXNBNBFREKR
3= EA

HH 3% 2 AT, 528 RE IR DA 41 A 5 2 AT T 41
FHEG TR A 2R AR W E R (P<0.10) ; 538
BERR TR A AR ZEARAT P AL AR IR A A H
WEAFE H R R B ENM(P<0.10) . HAhS

BPReH A] 2 R IA R (P>0.10)

R2 ERRESHEFBAFEENEEEREENRE

Table 2  Effects of Streptococcus faecalis and Bacillus subtilis on growth performance of weaned piglets

P {& P-value
BEESR R o
. XA gl fFE4l RA wpe  gpmgy  JORERRED
) Control Streptococcus Bacillus Mixed SEM BRI AT ST A
Items li biili ) Streptococcus
group faecalis subtiiis group Streptococcus — Bacillus i )
group  group faecalis  subiilis ecasBacillus
subtilis
LR NG
. . 71 2 11 16: . 2

IBW/ke 6.00 6.08 5.7 6.28 0 0.163 0.835 0.275
LR E
- 11.1 10. 10.4 12. .24 0.14 701 0.062
FBW/ kg 9 0.98 0.47 06 0 3 0.70 6
A

185.36 175.00 170.00 206.36 6.36 0.299 0.519 0.071
ADG/(g/d)
T HRERE

378.06 348.23 344.44 381.38 7.95 0.819 0.988 0.043
ADFI/( g/d)
){;ﬁ% H 2.09 1.99 2.08 1.85 0.05 0.134 0.457 0.537

22 EHNEEHEFHATEXNEHNFERE
EEHZ N

H 3 Al AT, 5 28 5k Bk TR A1 AN A B 2F AT R
AR TR AA L T 48 W e e TR R e AR (P<
0.05) ;55 %5 R4 AH Lh , 2% 58 2Kk 7 41 0% Bl 7 9% & =
JE B EHN(P<0.05) . HAWAFEIRALA] 22 57 B AN
BFH(P>0.05),

B 1 AT, 5 X0 R A L A R ZF AT T 4
FNRA AW+ A8 S B % BN, 256 BRI 4 |
Ak R ZE SRR TR AL RR A 41 S | g G AR 58
R
23 ESNRESHEFBATEXNHNFREISER
W E =B RN

H & 4 a0, 50 FEZH A LL , 2658 2K e 4 0 75

AR PR HAR S AR L AR
SR 1) 22 W LR 1 32 3 R (P<0.05) , Al B 28 461
HRALFEAER T HBEAR, R Em. 2
Fif TN R R 2 R A R R ) 2 LT b %R
B E PR (P<0.05) ;5 FE 4% 2K TR 241 FI A 52 28 6
WA, IR G A AR RE DR A AR
FTEAL R I FHHEE (P<0.05) . SXTIRAA I,
PR A E LT F R T2 E R AAR
ZAR TN 2 R 1 2 W L2 8 2. (P<0.05)
i ZE A AT PR A AR T E IR T I R A J R H
GATR+TN 2R | 2R M 20 IR LA B i 2 1R 1) 3R
NLTH 16 2R 2 35 42 5 ( P<0.05)
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Table 3 Effects of Streptococcus faecalis and Bacillus subtilis on intestinal villus
morphology of weaned piglets
. s P {H P-value
JepERR A SR
. MR EA fREA Rad sesp phergp | SeRERRIX
X Control Streptococcus Bacillus Mixed SEM BRE AT 2 AT I
Items ; . Streptococcus
group faecalis subtilis group Streptococcus  Bacillus p :
group group faecalis subtilis faecalisXBacillus
subtilis
N —
AT 423.73 396.22 370.53 387.07 19.30 0.796 0.152 0.305
VH/pm
—tb 4 85 VR
=t IR 222.90 294.08 270.14 253.45 12.39 0.109 0.841 0.014
Duodenum CD/pm
5154
1.91 1.42 1.42 1. 1 311 312 0.070
VH/CD 9 57 0 0.3 0.3 7
=S
AE L 360.01 325.02 328.81 354.64 16.33 0.893 0.981 0.378
VH/pm
73 %. VR R
l,% b TR 205.16 198.67 245.44 216.76 14.82 0.222 0.051 0.435
Jejunum CD/pm
158
1.83 1.71 1.34 1.66 0.13 0.680 0.251 0.345
VH/CD
.
ATRE 256.71 288.01 247.43 314.83 12.06 0.026 0.668 0.382
VH/pm
aE A
ol R 185.97 211.54 198.81 185.74 7.57 0.579 0.592 0.111
Tleum CD/pm
S
1.51 1.3 1.2¢ 1.69 0.09 0.453 . 13
VH/CD 5 6 5 6 5} 0.857 0.130

24 EHERESESHEFHRAERXBNFREEE
A Y IR
2.4.1 BB EBEZES

F & 2 ], G B A | 3% K P 4 RURG R 2E 5
FRIE AL+ 46 B AR 0 s R e | | g IR
J& R 2 AR SRR, A IR SRR
47 i P AR B JE R iR e e v IR JE A AT
2 R IR E ;A2 AT R 2 A
WE AT R R 8 BBk 8 AT 2 g | 7L
FRURJE o X B [ g v O 51 g o A A 2 i
J& FLAT R E SR E R | Glaesserella ; 3555 ¥K 4
AR AEEE IR 2R g IR E &
BRTA & MRIRST R 5 Al 2 AT R 2 i
AR 2R KA F R IR R SRR
J& MRS s, XA E W b R R JE IR
WR U 8 2B ER B 4 W h I3 8 o
TR E SRR S A ZE AT 4L E B b e 3
WE N R IREE KA E BT R

50} B AH Eb, A ZE A AT B A b FLAT R

B 1.6%3 M % 23.0% , #1125 B8 5 ik
12.0%FEA%H 7.0% .,
242 WpiBEEmFEEREER

R &l 3 AT, 56 BE AL AR HE |, A R ZE AR B 4
i B IR & 5 SR Bk R | Rk R | 3L
PR TR | 2T TR Jm | LT TR S B BK R R R R
P AERT R 3 B T, ) 2 e U R R,
5%t B AH Lb | 26 4% BRI 24 FURG 5 2R A0 AT B 4+
e EhEmEEREE AR,
2.4.3 UIEER

H & 4 RTINS0 R A AR HE | A R 2E AT I 4
2 P Y IR R AR K AL & AR R
AR R AE Y A S A e RS IR
AR5 5 S5 5 X A 41 AH Fb 26 A R A AL AAY
FZEAAT B A 1] i vb G W P 3 I AR B
g 2Pk ERR AU oK Ak S AR e AR
W R AR A S AR e R G R B AR
S SIS
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“+ %8 % Duodenum
STt :
s b Lo -
pupiieicl FEBERRTE A R WREH
Control group Streptococcus faecalis  Bacillus subtilis group Mixed group
group
25 Jejunum
R 1
XA FEEEIRTE AL FhE 2 fa e P
Control group Streptococcus faecalis  Bacillus subtilis group Mixed group
group
[ % lleum
¥
FEHERR TS R E 22 Bad
Control group Streptococcus faecalis  Bacillus subtilis group Mixed group
group
1 EERESHEFAREXNHNFEBEAERSHE N
Fig.1 Effects of Streptococcus faecalis and Bacillus subtilis on intestinal villus morphology of weaned piglets(400x)
x4 EERESHEFAFENHNFESERRWHELERHRMN
Table 4 Effects of Streptococcus faecalis and Bacillus subtilis on amino acid
apparent digestibility of weaned piglets
P {H P-value
HEEH AR -
; YE A e FEPE BRI X
SiH Xof iR ZH WA AT Red ek Rtz ol
Items Control  Streptococcus Bacillus Mixed ~ SEM BREH Fipaal e Al
group faecalis subtilis  group Streptococcus  Bacillus Streptococcus
group group faecalis subtilis JaecalisxBacillus
subtilis
DR HTR TAA 73.33 77.22 78.55 81.13  0.937 0.060 0.012 0.686
DT H IR EAA
M2 R Lys 67.72 74.52 73.59  75.77  0.995 0.012 0.039 0.163
HZ R His 77.26 85.24 83.61 84.86  1.007 0.007 0.063 0.039
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2k 4
P {H P-value
Seherk M -
o W B . I S HE KPR X
i X e WH  ETEA RA4d et Rt ﬁﬁi*{@ﬁ*“
Control  Streptococcus Bacillus Mixed  SEM BRI HOAF A bl
Items i il a il Streptococcus
group faecalis subtilis  group Streptococcus  Bacillus JaocalisxBacill
aecalisXBacillus
group group faecalis subtilis .
subtilis
SRR e 65.80 70.23 71.89 76.44 1.228 0.047 0.010 0.978
ZHEIR Leu 77.12 83.19 82.90 84.23  0.869 0.013 0.020 0.091
KNZ R Phe 70.85 76.04 78.02 380.72 1.149 0.050 0.006 0.511
AR Val 64.65 69.73 72.13 78.51 1.611 0.055 0.010 0.816
AR Thr 69.73 77.73 74.84 78.09 1.077 0.005 0.128 0.181
AR Arg 82.00 86.45 86.65 87.26  0.823 0.110 0.087 0.217
e E HER NEAA
RE QIR Asp 71.23 84.21 76.24  80.18 1.340 0.754 0.000 0.011
YRGB Ser 79.37 84.85 83.69 84.26  0.750 0.027 0.151 0.065
SRR Glu 78.96 87.74 83.40 85.97 0.979 0.001 0.332 0.034
HEMR+NER Gly+Ala 64.11 72.10 73.61  80.23  1.792 0.025 0.009 0.818
B E R Met 65.18 69.26 70.05 73.00 1.372 0.226 0.143 0.842
& &R Tyr 67.98 74.27 77.32 77.13 1.386 0.221 0.022 0.195
&R Pro 85.65 87.13 84.64  82.00  0.680 0.648 0.028 0.123
100 ™= u Parabacteroides
90 WA R Actinobacillus
® Lachnoclostridium
80 w AT HIB Faecalibacterium
" Roseburia
70 y MR EEE Gammaretrovirus
° WEJE Clostridium
% 60 ¥ Glaesserella
£ " & HHF B Chryseobacterium
Z 5 WEERRH R Streptococcus
= u B 4EEERE Kluyveromyces
= 40 ® 3558 ERE  Veillonella
# wIFTH 8 Bacteroides
30 iR HIFEE Thielavia
wILFTH B Lactobacillus
20 " RFRHEJE Candida
WG E B Thermothelomyces
10 KIGHHJE Escherichia
w Y EREE Prevotella
0 "R 2 JEH Leishmania
" HAh Others
SR SEF &L ST
S &I & SR

D-CK: %} 20 + — 38 /% duodenum of control group; D-T1:Z¢ %% Bk 6 41+ — 38 1 duodenum of Streptococcus faecalis
group ; D-T2 . K B 2F AT B 40+ —38% duodenum of Bacillus subtilis group; J-CK . X} B0 25 7 jejunum of control group;J-T1;
FBEBREH =M jejunum of Streptococcus faecalis group; J-T2 i B 2F fUFT 455 14 jejunum of Bacillus subtilis group;I-CK;
Xt HEZH [71 )i ileum of control group;I-T1 . Z¢5EBREG4H 71 % ileum of Streptococcus faecalis group; 1-T2 . ki 5 ZE AT B 40 71 il-
eum of Bacillus subtilis group; C-CK ; %I B ZH B 7 cecum of control group; C-T1: Z£44 BRI 4H B W cecum of Streptococcus faeca-
lis group ; C-T2 A HEZE AT H 4L E W cecum of Bacillus subtilis group, T &[] The same as below,

2 RBERFEHEE

Fig.2 Abundance of dominant genus stacked diagram
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= At Others

=]

TREHFF B Actinobacillus

SERH B Aerococcus 2

Alistipes

AT H B Bacteroides 1

SHRER Candida

SR Chryseobacterium 0
. W@ Colstridium

HERATH R Corynebacterium -1

JERE R Enterococcus

KIGHF W8 Escherichia -2

JUMFHJ® Eubacterium

PEAT W R Faccalibacterium

Flavonifractor

Wi R E Gammaretrovirus

Glaesserella

Intestinimonas

TEEAERERE Kluyveromyces

Lachnoclostridium

FLBRWJR Lactobacillus

Fltt & JF i Leishmanla

Odoribacter

WA H LR Oscillibacter

Parabacteroides

s WEHIREE Prevotella

Roseburia
BEFRW R Streptococcus
W& J®  Thermothelomyces

D-CK

D-T1

WRHFE® Thielavia
Turlcibacter

bi==] FRIREJ® Veillonella

D-T2

J-CK
J-T1
J-T2
I-CK

BIKEE Weissella

I-T1

1-T2
C-CK

C-T1
C-T2

3 ABEERFERE

Fig.3 Abundance of dominant genus heat map

A Aging 2
BRI Amino acid metabolism
HABRAERB =D EWE R Bio
TR AP Carbohydrate metabolism
A K 5FET: Cell growth and death 0

is of other dary boli 1

I 4e3E3) Cell motility

RS- EY) Cellular community-prokaryotes -1
i 251 Drug resistance

AR PE Endocrine and metabolic diseases 5
fiE AR Energy metabolism

I BiEM. Environmental adaptation

#id. HARMEM Folding,sorting and degradation

RFER A A RS/ Glycan biosynthesis and metabolism

HRFERS Immune system

AEJPEPRIR Infectious diseases

AR B4R Lipid metabolism

JH32% Membrane transport

BN RI4EA R IR Metabolism of cofactors and vitamins

AL Z SRR KLU Metabolism of other amino acids

WA A VR EE I A AP AH Metabolism of terpenoids and polyketides
BAHRARB Nucleotide metabolism

HHFEHE Replication and repair

f55%# S Signal transduction

#3% Transcription

% Translation

ZHA AR Transport and catabolism

AR LY MRS58 Xenobiotics biodegradation and metabolism

B4 KEGG IhETM level B 53745 R
Fig.4 KEGG function prediction result in level B
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HI 1 5 R, 500k AR ZH A BE Al B 2 AT 1 4
= P A g X AR S0

2.50E-04

2.00E-04.
1.50E-04
1.00E-04
5.00E-05 I
0.00E+00  — — — — —
D-CK D-T1 D-T2 J-CK J-T1 1-T2

AN L, 25 Bk ol AL MO B 28 AT A M il 5
i R R AR W ) £ 2 2 AR K P A

C-CK C-T1 C-T2

1-CK I-T1 -T2

B 5 Cazy F4ERE

Fig.5 Cazy cellulose metabolism

25 EMHRESHEFATEXNHNFEZG
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Table 5 Effects of Streptococcus faecalis and Bacillus subtilis on short-chain fatty acid

contents in jejunal chyme of weaned piglets mg/kg
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Effects of Dietary Streptococcus faecalis and Bacillus subtilis on
Growth Performance and Intestinal Health of Weaned Piglets

WANG Hanxing' HU Qianli' YANG Jantao' WU Shengru' ZHANG Wenye®
YANG Xiaojun' XU Junjie’ LIU Fuzhu'®
(1. College of Animal Science and Technology, Northwest Agricultural and Forestry University, Yangling 712100, China;
2. Shaanxi Shiyang Agriculture Technology Co., Ltd., Xi’ an 710021, China;
3. Qiquan Nongmu Group Co., Ltd., Suining 629000, China)

Abstract. This experiment was conducted to investigate the effects of dietary individually supplementation of
Streptococcus faecalis and Bacillus subtilis and their mixed supplementation on growth performance and intesti-
nal health of weaning piglets. Two hundred and forty 21-day-age “ Duroc X Landrace X Yorkshire” crossed
weaned piglets were randomly allotted to 4 groups with 6 replicates per group and 10 piglets per replicate. Pig-
lets in the control group were fed a basal diet, piglets in the Streptococcus faecalis group were fed the basal
diet+4x10° CFU/kg Streptococcus faecalis, piglets in the Bacillus subtilis group were fed the basal diet+5Xx
10° CFU/kg Bacillus subtilis, and piglets in the mixed group were fed the basal diet+4x10° CFU/kg Strepto-
coccus faecalis+5x10° CFU/kg Bacillus subtilis. The experiment lasted for 28 days. The results showed as fol-
lows: 1) compared with the Streptococcus faecalis group and Bacillus subtilis group, the final body weight,
average daily gain and average daily feed intake of mixed group were significantly increased ( P<0.10). 2)
Compared with the control group, the villi height in ileum of Strepfococcus faecalis group was significantly in-
creased (P<0.05); compared with the Streptococcus faecalis group and Bacillus subtilis group, the crypt
depth in duodenum of mixed group was significantly decreased ( P<0.05). 3) Compared with the control
group, the apparent digestibilities of lysine, histidine, isoleucine, leucine and threonine of Streptococcus faeca-
lis group were significantly increased ( P<0.05), the apparent digestibilities of lysine, isoleucine, leucine,
phenylalanine and valine of Bacillus subtilis group were significantly increased ( P<0.05) ; compared with the
Streptococcus faecalis group and Bacillus subtilis group, the apparent digestibilities of histidine, aspartic acid
and glutamate of mixed group were significantly increased ( P<0.05). 4) Compared with the control group,
the relative abundance of Lactobacillus of Bacillus subtilis group was increased, and the relative abundance of
Leishmania was decreased. 5) Compared with the control group, the contents of propionic acid and isobutyric
acid of Streptococcus faecalis group were significantly increased ( P<0.05), and the isovaleric acid content of
Bacillus subtilis group was significantly increased ( P<0.05). In conclusion, the dietary individually supple-
mentation of Streptococcus faecalis and Bacillus subtilis can improve the jejunal flora of piglets, promote intes-
tinal development, improve amino acids digestibility and increase the content of short chain fatty acid in jeju-
num chyme. The mixed supplementation of Streptococcus faecalis and Bacillus subtilis have better effects on
enhance the function of intestinal digestibility and absorption capacity.[ Chinese Journal of Animal Nutrition,
2020, 32(5) :2074-2086 |
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