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1 #MR5FZE
1.1 Rz HESRFEE

W 3R K T 2018 4E 8 H & 2019 42 H
FEIRE A H a1 Bl 2 o g S kA7, iR
B VEI 3~ 7 BRI BC RN ) 2 B & 5 32 3k, BEAL />
2 B 16 Sk, AR SR T 1 A A
E7E Py %k 2 ] R A R, 5 A TR 4 A R AE
FERMFERR PR 200 mL/(d - 3%) AR +EE AL
RV ( FR R R R A R A R R R AL TR A
$=1.2x10° CFU/g, s Il it R A= 7= ) S HEA# 71
i) Mg iR R, SR AR R R 5 K S RO
T 35 FR HEY NY/T 65—2004 T IR B I 2 %
NRC (2012) B3 E F7 75 K bR B H il 1) # 20
BB SRR ILER 1, R R U R A 3L A
PR R T R B i AR LA O T B e
TG B] B 0 R AR AR IR S R L AR 1~ 15 d,
16~30 d .31~75d.76~90 d F1 91 ~110 d 4> 5K
0.8.1.0.1.2.1.5 F12.0 kg/(d - k), w1 &
H1.0 kg/(d - 3k), G 1~3d HHEIRE, )54~
21 dH 2.4 kg/(d -+ k), HoAlh iR SR B 4 5
TG GG AT HRAE
1.2 BEEEMENE

TA M KA SR AR IS AT W) AR e

AR ; T3 7.14 121 HIR S MEE, 1T
FHP AR,
1.3 MPEEHEMENIERNE

ST IR 45 .75 F1 105 d LA KAy %05 7 Fi
21 d i, 45 20 BE ML B 8 Sk RESE Wi 5 Jbk R 1L
10 mL, JFZ Hi#E, 3 000 r/min 2.0 10 min, 53 5
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Table 1 Composition and nutrient levels of

basal diets ( air-dry basis) %

W Y B WL

W H A R A R
Items Pregnant Lactating
sows’ diet sows’ diet

JEB} Ingredients

Tk Corn 37.50 66.00
K1 Soybean meal 9.50 25.00
Z %k Wheat bran 14.00 5.00
K Barley 25.00

KIG 7 Soybean hull 10.00

BT Y B 5 T TR R .00

Pregnant sows’ premix” ’

WL TR R .00
Lactating sows’ premix” '
A1 Total 100.00 100.00
HF27KF Nutrient levels®

LAt DE/(MJ/kg) 12.55 13.87
HEA T CP 12.82 16.30
N o .

Z?fg?mmﬁﬁ%% 0.48 0.75
B fE [ 17 7T I AL 2R R +

R 0.43 0.51

SID Met+Cys

B 10 g W] AL 95 2 R

0. 0.
SID Thr 37 >3
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2R 1
T YRE) WL EE

i H TR FERIR
Items Pregnant Lactating

sows’ diet sows’ diet
— Nz L=HA
T T iy w3 Akt 22 R 0.13 017
SID Trp
£5 Ca 0.62 0.65
WP 0.47 0.50

1) G YRBEHE TR R R BT S iR M #244E Pregnant sows’
premix provided the following per kg of diets: CaHPO, - 2H,0
10 g,NaCl 4 g, CuSO, + 5H,0 80 mg, FeSO, - H,0 360 mg,
7nS0, - H,0 240 mg, MnSO, + H,0 100 mg, MgSO, - 7TH,0
1 g,1% ICl 50 mg,1% Na,SeO, 36 mg,1% CoCl, 16 mg,NaH-
CO,1.4 g, VA 10 000 IU, VD, 1 800 IU, VE 20 mg, VK,
2.4 mg,VB, 1.6 mg, VB, 6 mg, VB, 1.6 mg, VB,,0.024 mg, it
#2 folic acid 1.2 mg, MHEEAE nicotinamide 20 mg, 72 fiX panto-
thenic acid 12 mg, ¥ & biotin 0.12 mg, H %2 4% ferrous
glycinate 100 mg, % fk IE B8 choline chloride 1 g, i B2 M
phytase 200 mg , &5 fruity 80 mg, f14 limestone 12 g,

2) WAL B TR B N B T S A 4R 4t Lactating sows’
premix provided the following per kilogram of the diets; CaH-
PO, - 2H,0 10 g,NaCl 4 g,CuSO, - 5H,0 80 mg,FeSO, -
H,0 360 mg,ZnSO, - H,0 240 mg,MnSO, - H,0 100 mg,
1% ICI 50 mg,1% Na,SeO, 36 mg,1% CoCl, 16 mg, NaH-
CO,1.4 g, VA 10 000 IU, VD, 1 800 IU, VE 20 mg, VK,
2.4 mg,VB, 1.6 mg,VB, 6 mg,VB, 1.6 mg,VB,,0.024 mg,
M2 folic acid 1.2 mg, #H Mt J% nicotinamide 20 mg, ¥ fR
pantothenic acid 12 mg, 4= ¥ & biotin 0.12 mg , #1 &2 lysine
1.5 g, HABR W4k ferrous glycinate 100 mg, AL AHHK cho-
line chloride 1 g, #H i2 B phytase 200 mg, & BE | fruity
80 mg, f1 ¥} limestone 12 g,

3) B3R KF M HH, Nutrient levels were calculated
values.

1.4 FEHKZNE

BERG A3 10024 R AR L BE AL BE R 12 kB85, T3
)5 12 h PRERIFL 10 mL, -20 TR, ME
BB RE ST 4 CHR 5 mL #IFLINA 20 mL A= 3
K IR A 5], R HTEL & 43 A AL (FOSS electric,
Hilleroed, 472 ) M & FLAR (FL&E 1 FLBE  FLIR R
A ERTYRMETY RS,
1.5 HIERESSHR

TR I K04 K ] Excel 2010 47 45 % 3 5 | #1
SPSS 22.0 #AHEAT ST FEAS ¢ K56, B DL Py
fH+bRAEIR” FR, P<0.05 BRZHFBE,0.05<
P<0.10 FRFA L

2 H#R595W
21 ARFAMIABRE+BERABENSEEE
L3-S 0pAT

P2 AT, S A, 254 WAL 1
H - YA R 5 3 0 (P<0.05) 5 8 P AT 40 83
PEIGAFEC LA B 7 14 F0 21 H - 244K &A1 1
AR B E 25 (P>0.05) ;21 H & W5 A
TR A RN, (H2ES AR E (P>0.05)
22 ARFNIBE o BEESBEANEENL
%53 B B4 T

H % 3 FIAL S BRALA EL , 25 4 T 4l RE A 2L
WS E AN (P<0.05) , FLAE & & B 3 B AR
(P<0.05) FLEHMARRA ST HI LR E 2R
(P>0.05),

R2 ARSI E B R A BT B A M RE AR

Table 2 Effects of dietary Lactobacillus and yeast fermentation broth on

reproductive performance of sows (n=16)

i H Items

X} B&2H Control group #5 4 4 Probiotic group

SR Litter size/3k

15 74L Born alive/3k

WIHE ST Litter birth weight/kg
SFE¥/NATE Average individual weight/kg
1 H#% 1 day of age

7 H#& 7 days of age

14 H#% 14 days of age

21 H# 21 days of age

SR B Average individual weight gain/kg
1~7 Hi#% 1 to 7 days of age

8~14 H#% 8 to 14 days of age

10.8+0.7 9.8+0.4
10.2+0.6 9.3+0.5
6.18+1.59 5.83+0.98
0.59+0.02 0.66+0.03 "
1.26+0.05 1.34+0.06
2.33+0.05 2.41+0.10
3.48+0.07 3.56+0.15
0.73+0.07 0.68+0.04
1.09+0.04 1.07+0.05
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L3R 2
Wi H Items Xt R4 Control group #5 4 H 4 Probiotic group
15~21 Hi% 15 to 21 days of age 1.14+0.06 1.15+£0.06
21 H W5 AL % Weaned survival rate at 21 days of age/% 0.84+0.06 0.88+0.03

* F 7R 50 IR LU 22 57 3% (P<0.05) , R [l

Data with #* differ significantly compared with the control group ( P<0.05). The same as below.

®3 AMRAMIARE+EESERERXFENIA SRR

Table 3 Effects of dietary Lactobacillus and yeast fermentation broth on colostrum composition of sows (n=12)

Wi H Items Xt B#£H Control group #5444 Probiotic group
RN I%L Somatic cells/ ( x10* 4~/mL) 510.0+51.7 372.8+63.9

FLIE Milk fat/% 1.09+0.08 0.88+0.05"
FLE 14 Milk protein/% 3.1420.07 3.18+0.12

FLB¥ Lactose/% 0.84+0.02 0.91+0.02 "
AR E A Milk urea nitrogen/ ( mg/dL) 4.65+0.06 4.79+0.10
B8 T it Defatted dry matter/% 6.43x0.15 6.36x0.13
BTYR Total dry matter/% 13.49+0.71 12.32+0.74

23 ARFMIABE+BESEAEENEEEE  0.05); &0k 75 d B, 25 4 @ 41 1l 3 PRL,LH,
HMESENEMm PROG Fl E, & # i # F& K ( P<0.05) ; 4L ¥k 105 d

a4 T, SXH B4 L, (0 0R 45 d B, 28 B, 25 BALIm % FSH & i 381 ( P<0.05)
A B 4H I J¢ PRL FIPROG & & B F MK ( P<

x4 ARFMIRE+BSEABRERGECERZSENZMN
Table 4 Effects of dietary Lactobacillus and yeast fermentation broth on reproductive

hormone contents of pregnant sows (n=38)

i H Ttems X 40 Control group 154 T 4l Probiotic group
5 & PRL/(mIU/L)

45 d 1 667.14£156.01 1163.47+£128.13"
75d 1 422.32+175.63 975.66+32.86 "
105 d 815.46+74.34 992.68+103.21
{2 B % LH/(mIU/L)

45 d 15.38+£1.49 12.04+1.02
75d 25.95+2.92 17.59+1.43"
105 d 20.47+3.48 21.90+1.81

Zf i PROG/ (ng/mL)

45 d 36.30+2.99 26.41x2.51"
75 d 20.28+1.13 14.82+0.42"
105 d 14.80+0.14 15.06+0.60

{2 # K& FSH/(mIU/L)

45 d 40.43+5.12 31.00+3.75
75d 39.05+4.00 32.72+1.56
105 d 20.63+1.76 30.03+3.14"
Wit —F% E,/(pg/mL)

45 d 114.79+8.77 89.22+9.69
75d 118.35+9.90 91.41+3.58"

105 d 91.19£5.10 93.30£6.09
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24 ARAMIBRE+BEERABENSEME
£ BRI

H % 5 vl 50, S5 X RALAH b, 4R 0k 45 d B, 25
RTINS TP(P=0.086) 1 UN(P=0.089) & &
SNBSS AST WEPEE R HE(P=0.053) ;
TR 75 d B, g2 AE ALK TG & & B E 8 P<

0.05) ,HDL-C & & 23 i (P=0.091) ; 4Lk
105 d i}, 35 4E B4 L% TG Ml TC &5 & 8 & 1
(P<0.05) ;570 )5 7 d B, g AR R AL I K TP % &
B ERRAL (P<0.05) , AST THEPEHI TG & &t i 35 1
T P<0.05) ;501 )5 21 d B, 25 A T8 4 B 5 i 3¢
TC .HDL-C F1 LDL-C % & i E I ( P<0.05) ,

RS AR FLER B + B B R B R O B0 M 3R A L SR AR RO I

Table 5 Effects of dietary Lactobacillus and yeast fermentation broth on plasma biochemical indexes of sows (n=8)

Wi H Ttems X} HE4H Control group

BEEH TP/ (g/L)

YR 45 d Pregnancy 45 d

{E 4% 75 d Pregnancy 75 d
4R 105 d Pregnancy 105 d
SiRJE 7 d 7 d after delivery
/)5 21 d 21 d after delivery
HEH ALB/(g/L)

YR 45 d Pregnancy 45 d
YR 75 d Pregnancy 75 d
4% 105 d Pregnancy 105 d
4365 7 d 7 d after delivery
I35 21 d 21 d after delivery
HINEAR ALT/(U/L)

4T YR 45 d Pregnancy 45 d
YR 75 d Pregnancy 75 d
4% 105 d Pregnancy 105 d
S3U05 7 d 7 d after delivery
265 21 d 21 d after delivery
| AST/(U/L)

YR 45 d Pregnancy 45 d
YR 75 d Pregnancy 75 d
4R 105 d Pregnancy 105 d
438605 7 d 7 d after delivery
30 J5 21 d 21 d after delivery
JRZ % UN/(mmol/L)

{E 4% 45 d Pregnancy 45 d
4% 75 d Pregnancy 75 d
Y% 105 d Pregnancy 105 d
I35 7 d 7 d after delivery
A3 U5 21 d 21 d after delivery
Hl =Bk TG/ (mmol/L)
U4k 45 d Pregnancy 45 d

{E 4% 75 d Pregnancy 75 d
4R 105 d Pregnancy 105 d
I38505 7 d 7 d after delivery
i JE 21 d 21 d after delivery
FHE EE TC/ ( mmol/L)

#E YR 45 d Pregnancy 45 d

#5 /£ B4l Probiotic group
85.43+0.84 82.83+1.04
84.73+1.36 83.67+1.08
84.68+1.41 84.05+1.62
84.38+1.19 75.8420.82"
77.77+£1.57 75.96+1.24
52.51+1.15 52.31+1.13
49.43+0.84 50.64+1.43
48.12+1.11 49.75+1.37
46.06+1.20 47.30+0.64
45.63+1.25 47.21+0.96
24.98+1.36 27.01+1.52
23.67+0.98 25.90+0.98
28.60+1.22 29.41+1.09
29.39+1.07 32.71+2.49
25.80+1.38 28.33+1.31
15.22+1.32 22.00+2.56
19.08+2.28 22.93+2.70
22.45+3.26 17.00+1.24
20.36+1.60 26.75+2.43"
19.27+1.31 19.44+1.28

3.04+0.10 2.75+0.12
2.62+0.12 2.39+0.09
2.95+0.22 2.80+0.13
4.33+0.44 3.83+£0.46
4.48+0.41 4.00+0.31
0.34+0.02 0.39+£0.03
0.31+£0.01 0.38%0.03 "
0.45+0.04 0.70+0.08 "
0.25+0.02 0.32%0.02"
0.28+0.02 0.27+0.02
2.24+0.09 2.13+0.07
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Wi H Items Xt B 2H Control group 5 H 4 Probiotic group
YR 75 d Pregnancy 75 d 2.07+0.09 2.16x0.06
4% 105 d Pregnancy 105 d 2.05+0.05 2.33+0.08"
IYU%JE 7 d 7 d after delivery 2.07x0.04 2.21+0.09
A3U%JE 21 d 21 d after delivery 2.45+0.06 2.86+0.13"
1= % FE R B (H - [ %% HDL-C/ ( mmol/L)
TR 45 d Pregnancy 45 d 0.90+0.05 0.84+0.02
4% 75 d Pregnancy 75 d 0.81+0.03 0.88+0.03
4% 105 d Pregnancy 105 d 0.91+0.04 0.98+0.03
S5 7 d 7 d after delivery 0.89+0.06 0.96+0.06
438605 21 d 21 d after delivery 1.15£0.04 1.34%0.07
{055 & Big 2 14 - I [ 8% LDL-C/ ( mmol/L)
4FYR 45 d Pregnancy 45 d 1.09+0.06 0.98+0.05
TR 75 d Pregnancy 75 d 1.01+0.07 0.97+0.04
Y7 105 d Pregnancy 105 d 0.96+0.07 0.96+0.04
S5 7 d 7 d after delivery 0.93+0.04 0.90+0.06
A3 JE 21 d 21 d after delivery 0.98+0.05 1.1620.04 "

3 i i

LI I R B, LR AT I | R B 2 AT
S 25 A2 TR AT DA A R 7 1 38 B T A 2 R AL A
B, B AE  Ba R RE Y AR ST, B TR AR
TN 2L T + I B TR R TR VT S 3 R AT B R AR
ARE PR s AR W A — R RS RN
BEEPERE, KA RS ED Y IRIE 7R A IR A B
H R M 25 AR A I S AT ARG A e R BGOSR
BE ARSI AR AR D s AR T AL
AP RO 7= 38 A7 B S 39 BT ik, B 22 7 R
3 TTRE 5 06 09 5 Fh DL R 55 A TR A9 2 RRD R
FIEAFA

BEFL I 0 2L AT 48 D HUE 32 ) 0 32 2R R
H T B I IR 5 A7 88 0 AR K R B RIEE R IR 0 % 1)
HMIJ&, Declerck %" iR I8 , ML AN N & & 25 4
AT RS B0 0 b L B S AR B B R kIR
i, WA W) 3L A AT G AR AR R T B
7,2 E P A RN RREREN, WIFLW
HRUE SR EE IR FLE A AR R A
&, Ho ZUIR RZ R AR S b R 4 %, o
BT IR T I Sk ST PR | IV JRR 152 N AE A= DU 0 T
SEONH IR I R, 2 AT 8 AR IR DR B Y i,
TRDRRL VS I 2 A BT T S 3 R AR B 4 400 2L b L A
i, ATRESE PR O g AR TR HS O T REAE T 1 N SR

SRR W 0 B (A0 R i T R Ak Sk 1 A
I, B AV 0 5 B 17 T 1 5 B, AT 98 20 T L g 1)
A AT BE SR WS 0 B 25 A AR T RS g
pH, MK /Y pH R85 AT Ml FLAR 4 A k. #L
MR A AT 4 1 2B B, H A3 i = A i 3L
12 RE RS AR E ML A 5 | B 1) T AR I L AR Y
Hv ERDRR A I 2L A + I 3 TR A TR T R n B
FEREL T LR R 3R T AT X R
A e oA K R F

5 BE g U 4R B B S %% AH ¢ 19 LH FSH | E, |
PROG F1 PRL 45 %5 i & e [] 3] 455 4 4 303 B 14 241
U A TE B AR AL, BLAF Bl B 1 O 0F 7R
JeA AR R B, A R ER R R A A
— BRI ] LICE R AL RE T L AR
o R A BRI PRL Al PROG & i i 3%
A, iR A M 2K LH AN E, & & 0 35 B A%, 4R 0k
JE A FSH 7 &2 W & 1 m, FiR Ak vl g 540
I35 A s T 18 AV R AR A
XU HWESE & B, PRL PROG F1 E, i & 5
4T e 30 ) 719 i 2 Bl 2 0 2 T A X = A Ak
EIARDE s 1 0k W R v T R R B R
FEAR T U AT AT PROG 1Y 43 i, (H H R
R 5V 0 S W = 90 3 ST 2 U A R R
MMESHMTFEERER, SHELFTRERE R A
RESE IV 1M BE T, I B I 7= A7 3022 R R
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E, o 5P R o e AR AT b s 4l
fHE 3% Th PRL . LH ,PROG il E, & & 7E iR 45
75 d ¥ FTRRAR, mi7E 4 ik 105 d JC e #2814k,
ATRE S BEAE M AT IR B BE A 00 X B 15 5 4 A TR 4
BESE B8 7 A1 BORN 5 77 W AT BB A O, 1 5 B
— W5,

I3 TP F ALB & it W] A A i i HLAR X 2
RO IEIR B0 9 5 A7 Y . AST Ml ALT &5
B8 RN 22 B R AR b 1Y) o B A, LT
P P 7 A T S e P 4 s 2 e R 4 e
MK UN 5 o 2 Al i AL A 2 1 0T A 2 SR 1 4 i X
IR 0 Y F L A, 2 B B R T i R O R A
I, UN &2 TP TG #il TC & & Al fE —E
FEBE b Wl L AA T i 105 1 R A 0, HE B o B AR
D358 B B 5 R ] 2% 8¢ v 5 1L 2% v HDL-C 1 LDL-C
EHUARRG 8 A iz B U AE G, ABESE T, 4
a5 i 25 A2 B 4 I 3% TP F1 UN & & 52 N &
O AST 6 1 52 3 e 3, 45 7 1R AR s i 2L R
AL+ B A R T RS T T RE A 0 R R A
WA T, AT Be A O A IR FT IR LA K B ®
SN BRI W R SR AR, T R
VSN LR A + I B DA R VR S B 1S 0 T 4R R 75 d
B BEE I 2K TG & 2 DL S 4k 105 d i) TG Al TC
i, P BESE O AR BT A A I RE O g g X RT fig
JEge A B AR B T ek SRR R LU TC AR
T B A TR U 4 S T R 2 A2k RE A
X TG AW ™ ; o nT RE = b 4R P s 391 iR
JUAE A B8 e P, 8 n 1 25 A= 11 A2 1F T B 5 X g
0 B UORR TR, DA R LG LA K & B Y A i
FOAWIET d, A ALK TP i E R,
AST WEPER TG &t W& I 16 )5 21 d, 25 24E
4 B3 3% TC . HDL-C 1 LDL-C & & & &
T, X AE— R ] B R B e W FL I X
JE AR i 0 AR5 BB 0 3 5, mT R B Ok 25 A TR AR
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Effects of Dietary Lactobacillus and Yeast Fermentation Broth on
Reproductive Performance, Colostrum Composition and Plasma
Biochemical Indexes of Sows

MA Cui'? GAO Qiankun' ZHANG Wanghong'® ZHU Qian"> KONG Xiangfeng'*

(1. Key Laboratory of Agro-Ecological Processes in Subtropical Region, Hunan Provincial Key Laboratory of Animal
Nutritional Physiology and Metabolic Process, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract; This study was conducted to explore the effects of dietary Lactobacillus+yeast fermentation broth on
reproductive performance, colostrum composition and plasma biochemical indexes of sows. A total of 32 preg-
nant Bama mini-pigs with the similar body condition during three to seven parities were used and randomly allo-
cated to two groups with 16 sows per group. The sows in the control group were fed a basal diet, and those in
the experiment group were fed the basal diet supplemented with Lactobacillus + yeast fermentation broth
[200 mL/(d - pig) ]. The trial period was from mating to postpartum 21 d. On the day of birth, the litter size
and alive litter size were recorded, as well as the litter birth weight of piglets. The body weight of the piglets
was individually weighed to calculate the average body weight at 1, 7 and 21 days of age, respectively. Twelve
sows were randomly selected from each group, and colostrum was collected within 12 h after delivery to deter-
mine milk composition. Eight sows were randomly selected from each group on 45, 75, and 105 d of pregnan-
cy and 7 and 21 d of postpartum, respectively, and blood samples were collected by precaval vein into heparin
coated-tubes to obtain the plasma for further analysis of reproductive hormones contents and plasma biochemical
indexes. The results showed that, compared with the control group, after adding Lactobacillus+yeast fermenta-
tion broth in the diet, the average birth weight of piglets significantly increased ( P<0.05) , as well as the lac-
tose content ( P<0.05) , on the pregnancy 75 d, the plasma contents of prolactin ( PRL) , luteinizing hormone
(LH) , progesterone ( PROG ) and estradiol (E,) significantly decreased ( P<0.05), but plasma triglyceride
(TG) content significantly increased ( P<0.05) ; on the pregnancy 75 d, the plasma content of TG and total
cholesterin ( TC) significantly increased ( P<0.05) ; on the lactation 7 d, the plasma content of total protein
significantly decreased ( P<0.05) , while the plasma TG content and aspartate aminotransferase activity signifi-
cantly increased ( P<0.05) ; on the lactation 21 d, the plasma content of TC, high density lipoprotein-choles-
terol and low density lipoprotein-cholesterol significantly increased ( P<0.05). Collectively, these findings sug-
gest that dietary Lactobacillus+yeast fermentation broth can affect plasma biochemical indexes and reproductive
hormone contents, improve the uptake and utilization of nutrients, which is beneficial to the improvement of
sow reproductive performance.[ Chinese Journal of Animal Nutrition, 2020, 32(1) :129-137]

Key words: probiotics; Bama mini-pigs; reproductive performance; colostrum composition; plasma biochem-

ical indexes
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