AT B 2 FRUAT: B 0T ] 7 30 B4 S 058 A A 0 B AR = i s
BhOWE L2 OfRERNE D R B2 mEd? mOCHIY ESM? B! Sl
CLA R B LA OV AR A TR, WA ROV AR D PR B Se iR s, S R AR 3R
R fEseie =, Kb 410125; 20 RBHERY:, SHIRHECARE, 1%FH 471003; 3.5 EI1E
[EgE (hED HEARAF, JE5 100600)
B ARRIG B TE TR R 2F AR BT B 7 S B S R A S AR P s o X
VEF 2~4 JR UK. TP WIAHIE . BEOREE 85 RIGMEFER F%E 40 3k, BENLAM A 2 N4, 4 20
Ko KR AL AL R PR, a0 2E 7R BE A DRDRR TR N 250 g/t (RIS B ZE ST R . AR
FEUEYRER 85 RITURTAIME 27 J5 55 21 REW . 70l T B IEYR 26 100 A1 112 REAA* 526 7.
1470 21 RAFLURAE 8 Sk BEH RUB 6 A RE 5, 0 52 6 38480 P A W 80 L J i s 7 R ( SCFAD
AN, GREW: SXTRAUHE, 1) PR A s A 5 2E T i S G 5 o 7
R B SR o FLRRAT BB L FLRRAT B/ WA BRI ™ J5 3 21 R S rb 5L BE B KU (P<0.05).
2) TR R IR IR R B R SN AT YR A 100 KEPRE IR 2R T RR. SCHEMR R
A SCFA &8 (P<0.05), )54 7 RIMETRIR. BEHEMEIR. TR, BKR. S5
Jlg iR AL SCFA 5 5 (P<0.05), 7 Jm 55 21 RIAF IR T TR AN ELHE i R 75 5 (P<0.05);

SEIRGR 55 14 RIS R (P<0.05). 3) (AR IS S5 R FF 18 2 35 40

|

TEYRES 100 REERE M8 rp 7 G & & (P<0.05), EURES 112 K3 op 0K e A0 RS i & &
(P<0.05), FAJE5E 14 RIS e, Bl WARSRAEK SR (P<0.05). 4 LTk, M
7 ST B DR e R IR R 2 AL B R H n  rh A AR TE ACR AER SCFA &
e BEAE ) i T HERE R R 2R A
KA FEPEHIRRAE . RO S, R AT
TS S828

BERE g BER DU B L AR BB W SR IE A I U LS o BB IS KT s, 770
DA R ERMATCA & 2 SRR E B 73 L TaDRIAR BT 45 BN, 51 S R i 18 R R R AT

1
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B IR ITOR 2R, 38 SRR (BRI BT A, 4 A RERE R AR B, ™ B 3R AL IR K
JeBYo BRIk, Gy R VR 1 G R I A L H AT SO R . R AR AR
SRR, T S T R . E AR 0 2R AR B R R AT B LR BRI B B 4
4, BT FRATEAES R, RAWmREE. WERRERE A, T A=A, A
H A3 FH 50 3 O A E SRS IR o BIFSTAESE,  2F AR 1 nT AR i pHL, (R HEAT 25 B8
BhE, Bk E s i KAL) AT ST G R R A ST, R SRR, R
G )y, BEMEHHF I AR R EE. B0 7RI, TR A A B S fAT 1, B
FEIEYREE 85~112 RA=J5 5 21 R TS IEE RIS, DAz g5l Ff, 518
SRR, B 8L PSR RIS R VAR E . s Wi Ay
RSP R AT i . B R 28 2 & R R, SR R, XA IR
T R 5 S A RO RS, U CRAIE BESE M B A T B v L B R R
o BT, QTR B ZF R T 500 BERE SRR AR S AR = M I I e ARE 3D o %
Tl AR08 1 7E = 0 B U R VA DA B ZE AT B R, DO OGS BEE SR AR
FARU=IIRE R, B TE RS B2 T 8 7E B A 7 e i) R SR AR
1 MRS
L1 R, 45T

EPEFERE T 2017 4 3—5 H A 7E b ERF B8 2y Rl A= A7 7C BTk 22 ) s B A
Mo o IRIGEFH 2~4 AR, TIPS AR . BEARES 85 RIMMERE K A% 40 3k, BEHL v 2
AN, BR2H 20 SKkAE . 0 HRZE PRMREER A ARG, X0 ZHTE B A IR TR I 250 g/t AR B 2 HAT
B EEURES 85 RIFAGIAMRAE YR B IAMR,  ALUREE 100 K SE b L BHE TR, 3
JE A 21 REEH . FERARE 7K TSI NRC (2012) 375 77 T RARMERL ], SERf AR 24 %
BB TR WA 1o AR50 AN B2 2 FURF B 670 R B G 1 38 (D 3BT IR A R4 G
A =4X10° CFU/g), HUs s R i AAH GBI SR IET-$10 J A 7= | R d iU e - ke
SATR], AN [ S G B BEREAE () W S AR A B PR 0 B B T8, By 1k BRSO R . IR
85~110 RIN B}f% & i BEAEHILE 16~18 C; /™ HIAT 7 d K BEAE e NP AF &, IR FE I 72
20~24 C, IBFEIEHITE 60%~80%. FHARIEFRE B IZ IR A T HEAT B A

F 1 BEREARALR S E IR ORCJEAD



Table 1 Composition and nutrient levels of basal diets (air-dry basis) %

i H UEORBESE TR WAFL BRI TR
Items Pregnant sows’ diet Lactating sows’ diet

J5Ukl Ingredients

FK Comn 60.30 58.65
%%k Wheat bran 23.50 5.00
/NZEF} Wheat flour 2.00
Eil Soybean oil 4.00
E ¥ Soybean meal 12.00 20.50
i f# 85 % Enzymic protein powder 3.00
HEO ¥ Imported fish meal 2.50
B Lys 0.12 0.15
J3 &R Thr 0.03 0.05
R Val 0.10
52277 Antimildew agent 0.05 0.05
U YREBERE TR 4.00

Pregnant sows’ premix"

WL EHRE TR R 4.00
Lactating sows’ premix?

&1 Total 100.00 100.00

H32/KF Nutrient levles®

HiLhE DE/(MJ/kg) 15.23 15.56
T¥% DM 98.00 97.74
HAEWT EE 5.16 6.02
H£r4E CF 3.60 3.54
FEHP CP 14.17 19.78

K5 Ash 5.61 5.95




R Lys 0.98 1.53
EER Met 0.12 0.16

& FE Thr 0.68 0.99

DAL IR-RERE TR AR AT o iR 2t The pregnant sows’ premix provides the following per kilogram of
the diet: VA 10 000 IU, VD 25001U, VE 100IU, VK 2.0mg, VB210mg, VBs 1.0 mg, VB 50 pg, AL
JEAH choline chloride 1 500 mg, Fe 80 mg, Cu20mg, Zn 100 mg, Mn45mg, 10.7 mg, Se 0.25 mg.

DIty L BESE TR A BT e AR 4R AL The lactating sows’ premix provides the following per kilogram of the
diet: VA150001U, VD 3200 IU, VE 501U, VK 4.0 mg, VB; 4.0 mg, VB2 10 mg, VB¢ 3.0 mg, VB1220 ug,
ZALHEBE choline chloride 800 mg, Fe 120 mg, Cu20mg, Zn 112mg, Mn24 mg, 10.5mg, Se 0.4 mg.

M BENTHEAE, HATERNIZIME. DE is a calculated value, while the others are measured values.
1.2 FEERCEYECENE

3 F BB AR 100 A 112 RUAKF=JE5E 7. 14 F121 K, RRHBEHLIEE 8 SLEFHE
FrEFEMERE, —80 CIkfFE. %8 QIAamp DNA Stool Mini Kit (QIAgen, £ [E) ) 77 i 2 B
FEREY) DNA, ZIESHAFEIRE#AT fAEY € & PCR 204, It RIS Y
&, iR I S AP DL BUE [1g(copies/g) | s« AV 4R E B
PCR Rt 51t Bifg A TREHRG IR ARG (W& 2).

®2 MENER ARSI
Table 2 Specific primer sequences for bacteria
41 Bacteria J#% Sequence (5'—3") FEYIR/IN Product size/bp
F: TCGCGTCYGGTGTGAAAG
XEAFEE Bifidobacterium 128
R: GGTGTTCTTCCCGATATCTACA
F: AGCAGTAGGGAATCTTCCA
AR Lactobacillus 345
R: ATTCCACCGCTACACATG
F: CATGCCGCGTGTATGAAGAA
KW B Escherichia coli 95
R: CGGGTAACGTCAATGAGCAAA
F: GGAGYATGTGGTTTAATTCGAAGCA

JEEEDE Firmicutes 126
R: AGCTGACGACAACCATGCAC



1.3 FEEHEMREE =E

SR PSR €8 B0 2 25 R A B R TR (SCFA) & &, SRV tail i i 2 i v
RV 2,
14 BG5S

I8 H 5 A SPSS 18.0 BT AT ML FEA ¢ A0, FIHIH UL “PIYERER” RN,
P<0.05 /R EFEE, 0.05<P<0.10 RRAELEHA.
2 SRS
2.1 AR AR AR R 2 AT ) 70 X A S (S A A A B R 1

HIFE 3 A, SxTIRAARLG, WIGLH =R 5 7 K BERE 3508 th FLIR AT 8 R R LR AT B/
RIGFFE EZERIN (P<0.05); 7755 21 RIS JFEEFHRE B EH N (P<0.05), XUBAT

E R 2 ES (P=0.097).

BH

B3 DR A A R ST R ) 7R R A T A M R R R

Table 3  Effects of dietary Bacillus subtilis preparation on fecal microbial population of sows

lg(copies/g)
e I ] X2 a2
Items Time Control group Experimental group
WEPREE 100 K Day 100 of pregnancy 5.63+0.38 6.02+0.42
YR 112 K Day 112 of pregnancy 4.93+0.27 5.18+0.37
WUBCFT B
PG %5 7 K Day 7 of postpartum 4.60+0.41 4.97+0.22
Bifidobacterium
F2JE S 14 K Day 14 of postpartum 4.30+0.27 3.92+0.31
77 JE 5 21 K Day 21 of postpartum 4.374+0.44 5.38+0.36
TEURSE 100 K Day 100 of pregnancy 7.12+0.28 7.26+0.27
WEPRSE 112 K Day 112 of pregnancy 6.28+0.32 6.06+0.33
FUERAT &
F2JE s 7 K Day 7 of postpartum 5.54+0.41 6.88+0.20"
Lactobacillus
P2 JE % 14 K Day 14 of postpartum 6.90+0.32 7.06+0.28
FEJE S 21 K Day 21 of postpartum 6.61£0.41 6.74+0.37

KIGH & IR 100 K Day 100 of pregnancy 6.49+0.36 6.33+0.27



Escherichia coli

FLRRAT 3/ Kt i

Lactobacillus/Escheri

chia coli

JFEE

B

Firmicutes

WEPRSE 112 K Day 112 of pregnancy
FEJE s 7 K Day 7 of postpartum
F=JE % 14 K Day 14 of postpartum
FEJE 2R 21 K Day 21 of postpartum
YRS 100 K Day 100 of pregnancy
WEYREE 112 K Day 112 of pregnancy
FEJE 58 7 K Day 7 of postpartum
F=JE % 14 K Day 14 of postpartum
P75 % 21 K Day 21 of postpartum
IEYRES 100 K Day 100 of pregnancy
WEYRES 112 K Day 112 of pregnancy
F2JE 5 7 R Day 7 of postpartum
FEJE 5 14 K Day 14 of postpartum

P75 21 K Day 21 of postpartum

7.37+0.18

7.95+0.24

7.46+0.24

6.89+0.24

1.13+£0.09

0.86+0.05

0.70+0.06

0.94+0.07

0.97+0.07

9.20+0.23

8.46+0.23

8.85+0.16

8.98+0.09

7.40+0.43

7.31+0.16

7.98+0.21

6.80+0.33

7.00+0.14

1.17+0.09

0.84+0.06

0.86+0.03"

1.05+0.06

0.96+0.05

9.54+0.08

8.29+0.43

8.68+0.16

8.61+0.17

8.99+0.13"

* TR SR BAMLZEREZE (P<0.05). FEIHE.

* means significant difference compared with the control group (P<0.05). The same as

below.

2.2 TR AN DA

M4 775, SXHEAME, I d e gR

ZEFORT B )70 BERE 268 SCFA & & 52

100 REEFEME R AR 7 TR BRI

BRI SCFA & &, F=fa% 7 RIMEP IR, BRI, 7 TR 7R SCEENR TR A

& SCFA & &, roJa# 21 REMP AR, T RAMEFERENRS 25

100 K FE R (P=0.071) A1 7 KR (P=0.064) & &, =G

TE, S 21 RIEMH R SCFA &

FEAREa A (P=0.066).

FHHN (P<0.05); MU
7 REEAFE 2.8 (P=0.051)
B (P=0.057) BII&H: IR5%H 14 RIEH R
BR e R E AT (P<0.05), SHEEASMIIR & &5

*x 4

ORIRRS P S AR 2 SRR T ) 7R R B 260 SCFA & & 2 )

Table 4 Effects of dietary Bacillus subtilis preparation on fecal SCFA contents of sows mg/g

WiH Items

I [8] Time

XtHEZH Control group

I 20 Experimental group




Y7y

Acetate

]

Propionate

TH

Butyrate

Valerate

E AR TR
Straight-chain

fatty acids

T

Isobutyrate

YR 100 K Day 100 of pregnancy
YRS 112 K Day 112 of pregnancy
F7JE 5 7 K Day 7 of postpartum
F2JE S 14 K Day 14 of postpartum
F2JE S 21 K Day 21 of postpartum
WEPRES 100 K Day 100 of pregnancy
YRS 112 K Day 112 of pregnancy
F=JG5 7 K Day 7 of postpartum
FJE 5 14 K Day 14 of postpartum
F2JE S 21 K Day 21 of postpartum
YRS 100 K Day 100 of pregnancy
WEPRES 112 K Day 112 of pregnancy
FEIE S 7 K Day 7 of postpartum
IG5 14 K Day 14 of postpartum
F2JE 5 21 K Day 21 of postpartum
YRS 100 K Day 100 of pregnancy
MRS 112 K Day 112 of pregnancy
72 JG s 7 K Day 7 of postpartum
FEJE 5 14 K Day 14 of postpartum
FEJE S 21 K Day 21 of postpartum
EYRES 100 K Day 100 of pregnancy
YRS 112 K Day 112 of pregnancy
P25 7 R Day 7 of postpartum
FEJE 5 14 K Day 14 of postpartum
FEJE S 21 K Day 21 of postpartum
YR 100 K Day 100 of pregnancy

IEYRES 112 K Day 112 of pregnancy

3.87+0.35

5.59+0.43

5.36+0.36

7.16+0.78

5.29+0.29

1.96+0.14

2.30+0.24

2.324+0.21

3.244+0.60

2.28+0.13

0.41£0.13

0.19+0.10

0.34+0.12

1.60+0.38

1.25+0.11

0.22+0.02

0.32+0.04

0.26+0.02

0.45+0.05

0.33+0.02

5.60+0.51

8.40+0.64

8.29+0.39

12.44+1.51

9.16+0.48

0.73+£0.19

0.31+0.02

5.02+0.24"

5.67+0.15

6.47+0.38

7.04+0.37

5.71+0.19

2.25+0.11

2.57+0.08

2.80+0.31

3.01+0.20

2.73+0.09"

0.25+0.18

0.10+0.01

0.29+0.12

1.64+0.12

1.66+0.13"

0.28+0.02

0.31+0.02

0.52+0.07"

0.33+0.02

0.39+0.03

5.61+£0.27

8.64+0.19

10.07+0.63"

12.03+0.63

10.49+0.39"

1.95+0.14"

0.30+0.02




Isovalerate

SCHEMR TR
Branched chain

fatty acid

& SCFA

Total SCFA

FeJE s 7 K Day 7 of postpartum
F2JE 5 14 K Day 14 of postpartum
F2JE S 21 K Day 21 of postpartum
TEURSE 100 K Day 100 of pregnancy
TEURSE 112 K Day 112 of pregnancy

FEJE 5 7 K Day 7 of postpartum
F2JE 5 14 K Day 14 of postpartum
F2JE 5 21 K Day 21 of postpartum
IEYRES 100 K Day 100 of pregnancy
YEURSE 112 K Day 112 of pregnancy

FEJE S 7 R Day 7 of postpartum
FEJE 5 14 K Day 14 of postpartum
F2JE 5 21 K Day 21 of postpartum
YR 100 K Day 100 of pregnancy
IEYRES 112 K Day 112 of pregnancy

P25 7 R Day 7 of postpartum
F2JE S 14 K Day 14 of postpartum

FEJE 5 21 K Day 21 of postpartum

0.27+0.01

0.43+0.05

0.32+0.02

0.40+0.04

0.57+0.05

0.51+0.04

0.85+0.10

0.61+0.05

1.13+0.19

0.87+0.07

0.78+0.05

1.28+0.14

0.93+0.07

6.74+0.44

9.27+0.68

9.07+0.40

13.71£1.62

10.08+0.54

0.38+0.02"

0.34+0.02

0.38+0.04

0.49+0.02

0.52+0.03

0.75+0.06"

0.61+0.03"

0.73+0.08

2.44+0.15"

0.82+0.04

1.12+0.08"

0.96+0.05

1.11£0.11

8.06+0.41"

9.46+0.19

11.19+0.70"

12.98+0.65

11.60+0.50

2.3 PR AP IR B AL R ) 7RG R A A Ml 5 B s

H% 5 AR, SX IR AR, e 4 A gR o6

et 2

PG 14 R WAl RS RRR
%5

Whn#EH (P=0.074); IEIRE

100 KB e rp

112 346 Fp VA i UK 2

%8 3w 1 I (P<0.05),

%8 2 N (P<0.05);

& E N (P<0.05).

ORIRRS m S AR R 2 SRR 1 11 70 B S A AR W R

Table 5 Effects of dietary Bacillus subtilis preparation on fecal bioamine contents of sows

ug/g

WiH Items

B8] Time

XHHEZH Control group

L& Experimental group

(N7

YR 100 K Day 100 of pregnancy

2.92+0.24

3.32+0.45




Tryptamine

e Jz

Putrescine

J

Cadaverine

i iz

Tyramine

WK

Spermidine

Spermine

WEPRSE 112 K Day 112 of pregnancy
F=JE % 7 K Day 7 of postpartum
F=JE % 14 K Day 14 of postpartum
F2JE S 21 K Day 21 of postpartum
TEURSE 100 K Day 100 of pregnancy
TEURSE 112 K Day 112 of pregnancy
FEJES 7 K Day 7 of postpartum
F=JE % 14 K Day 14 of postpartum
F=JE % 21 K Day 21 of postpartum
TEURSE 100 K Day 100 of pregnancy
TEURSE 112 K Day 112 of pregnancy
FEJE S 7 R Day 7 of postpartum
FEJE 5 14 K Day 14 of postpartum
F=JE %5 21 K Day 21 of postpartum
YR 100 K Day 100 of pregnancy
TEURSE 112 K Day 112 of pregnancy
FEJE S 7 R Day 7 of postpartum
FEJE 5 14 K Day 14 of postpartum
FEJE 5SS 21 K Day 21 of postpartum
YR 100 K Day 100 of pregnancy
YRS 112 K Day 112 of pregnancy
FEJE S 7 R Day 7 of postpartum
F2JE S 14 K Day 14 of postpartum
FEJE S 21 K Day 21 of postpartum
WEPRES 100 K Day 100 of pregnancy
YRS 112 K Day 112 of pregnancy

F=JE % 7 K Day 7 of postpartum

3.84+0.59

2.16+0.40

1.47+0.53

1.55+0.45

3.03+0.59

2.98+0.61

1.78+0.23

2.01+0.49

2.49+0.50

4.21+0.84

4.08+0.93

3.48+0.51

2.83+0.64

2.87+0.60

0.61+0.10

1.40+0.57

2.75+1.32

3.59+1.11

3.51+0.75

10.44+1.71

12.00+1.28

6.08+0.68

10.06+0.98

15.27+1.84

0.7240.11

0.67+0.10

0.62+0.11

4.21£0.63

2.98+0.88

2.90+0.60

1.12+0.46

4.60+0.56

4.19+0.44

3.69+1.07

3.74£1.06

4.02+0.84

6.80+0.54"

6.78+£1.99

7.0242.50

6.37+1.45"

5.25+1.28

0.64+0.12

1.66+0.42

4.37+1.68

10.30+2.28"

5.93+£2.22

12.38+2.36

17.95+1.35"

8.86+1.72

14.10+0.90"

17.90+2.86

0.72+0.13

1.49+0.09"

0.56+0.16




F=JE %5 14 K Day 14 of postpartum 0.710.06 1.49+0.117

F=JE % 21 K Day 21 of postpartum 1.18+0.16 1.59+0.27
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Abstract: This study was conducted to determine the effects of Bacillus subtilis on fecal microbes
and their metabolites of peripartum sows. Forty healthy Large White sows at close to day 85 of
pregnancy during 2 to 4 parities were used and randomly allocated to 2 groups with 20 pigs per
group. The sows in the control group were fed a basal diet, and the others in the experimental
group were fed the basal diet supplemented with 250 g/t Bacillus subtilis preparation. The trial
period was from day 85 of pregnancy to day 21 of postpartum. Eight sows per group were
randomly selected and the fresh feces were collected at days 100 and 112 of pregnancy and days 7,
14 and 21 of postpartum, respectively, and the microbial population and the contents of short
chain fatty acids (SCFA) and bioamine of feces were analyzed. The results showed as follows:
compared with the control group, 1) dietary Bacillus subtilis significantly increased the fecal
Lactobacillus population and the ratio of Lactobacillus to Escherichia coli of sows at day 7 of
postpartum and fecal Firmicutes population at day 21 of postpartum (P<0.05). 2) Dietary Bacillus
subtilis significantly increased the contents of fecal acetate, isobutyrate, branched chain fatty acid
and total SCFA of sows at day 100 of pregnancy (P<0.05), the contents of fecal valerate,
straight-chain fatty acids, isobutyrate, isovalerate, branched chain fatty acid and total SCFA at day
7 of postpartum (P<0.05), and the contents of fecal propionate, butyrate and straight-chain fatty
acids at day 21 of postpartum (P<0.05). But dietary Bacillus subtilis significantly decreased the
fecal isovalerate content of sows at day 14 of postpartum (P<0.05). 3) Dietary Bacillus subtilis
significantly increased the fecal cadaverine content of sows at day 100 of pregnancy (P<0.05), the
contents of fecal spermidine and spermine at day 112 of pregnancy (P<0.05), and the contents of
fecal cadaverine, tyramine, spermidine and spermine at day 14 of postpartum (P<0.05).
Collectively, dietary Bacillus subtilis can increase the intestinal beneficial microbes population
and contents of several bioamines and SCFA of perinatal sows, which plays important roles in
improving intestinal health and nutritional status of sows.
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