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1.1 R

HAEREGR: AT A FEMITE (=1 x
10" CFU/g) SR 2EAUFF I (=1 x 107 CFU/g) JH4
YIS (=1 x 10° CFU/g) , it B0k b 3 = =
SEE R B, AR TR L kg A
an AR R 500 g (10 000 T3 HuA7) o
1.2 Rwigit

RIG K x K™ 04 s i A7 4% 96 3k,
35 ~37 H Wi, SEH R TE K (9.7 £0.88) kg,
PR AR T S0 G ) — S0 T 85 A5 43 B 3
4,4 NEZ G, BMEL 8 L4
oA BE) o KRR (CT) f L pb iR, br 2k R Al
(AT) Jl W 7 4 - 7 3 Atk AR K2 R 48 i 50 mg 75 4
B R PR AN AR5 R, 2 A W41 (PT) 18] M AE 4
T od FEAl R TR AR I 2 g 52 TR A R T AR
I 35 d, MAFRE T3 2K (0 d) 25 56 14
KA 1B, B 15 X 35 KN 2
BB o

Z: I NRC (1998 ) 1% [l i 22 W ] 3 1k 22 5k
[P AN i B B N S i B S i R = R i
HMSEFAKFENEL,
1.3 (AxFEE

I LE b 5 T K 608 ) 58 B, AT 5 ) 3R A
oA e e AR U . (R E B SR B AR
K, S gZE R R i BE R 3 1 SR 4 B AR S 6 AT
1.4 MERERMFTE
141 AR MR

TR A R E A T S BT A 1 MRORE A
MRS LS T B A H R E
it (ADFI) 5 A4 43 50 Tl B0 5 14 R A5 35 KR
H(08:00, % 18) , HHE A ABr Be X2 -4 H
W (ADG) s iR AT 45 B B S 2 A 1 - 34 H
KB E AR A EI AR E R (F/G) .
1.4.2  FIEEEHCE Y E oI e

SR PP AR 55002 e 0 1 o 288 sl 2 0 1 A
o TR 14 KA 35 K (HIaEA B Br 45
B 5 b, RS (BRI R AL 1 kA7
W AETCR A1 T RN ICE W 2508 K 50 V% 8, IF
ST AT [ B0 = HEAT R . E JC R R E B IR EL
1.0 g 25FE 5 9 mL K B A= PR ER K FC ) A%, 1:10

R (R A 10 R B L k3% 3 ~ 5 min, AL
AL AR R G2 BB 1 mL B3EH 9 mL K
PR BB P, R ER % e Ik 7 1 ~ 2 min, i
B 10 TR RV, FEARRHEAT 1077 ~ 10 TR R

®1 EMARARRERKFE(TFHRERM)
Table 1 Composition and nutrient levels of

the basal diet (DM basis) %

T H Ttems
JE ) Ingredients

4 & Content

F >k Corn 54.50
¥4 Soybean meal 22.00
FLIE# Whey powder 9.00
4k K & Extruded soybean 4. 00
£t 4y Fish meal 5.00
Sl Soybean oil 2.00
WERR A FS CaHPO, 1.00
fr#h NaCl 0.30
£ ¥} Limestone 0.90
L - B IREL AR L-Lys - HCI 0.15
DL - &% DL-Met 0.15
BUiERL Premix” 1.00
it Total 100. 00
# %7K F Nutrient levels®

iFfLhE DE/(MJ/kg) 14.90
HLEE E Bt CP 19.70
2 Lys 1.40
HAEIR Met 0.56
5 Ca 0.89
L TP 0.57

D IR R R 4 T 55 SR M 42 it Premix provides the fol-
lowing per kg of the diet: VA 5 512 IU, VD 640 IU, VK,
2.2 1U,VE 20 IU, VB, 1.5 mg, VB, 5.5 mg, VB, 2. 2mg,
VB,,27.6 wg,D - {Z & D-pantothenic acid 14. 8 mg, {{ i
niacin 30. 3 mg, 4 ¥ & biotin 0. 05 mg, fH §f choline
500 mg,Cu 50 mg, Fe 100 mg, Mn 10 mg, Zn 50 mg, I
0.85 mg,Se 0.25 mg,

2 B FIK 4 RS2l . Nutrient levels are all meas-

ured values.

K M S 14 s R Y8 o T R O ) R
FrHr (FLIR A MRS 15 57 5 5 K A1 1 22 i
PR o RIAFFERTE 37 CAH A Hi 97 20 h, 51
MRBTE 37 CHENETR 36 ho BADMBHEREL 3
UC, a3 UCHH R - B (E . 258 Bl 2B ) ) 2K
] 1g(CFU/g) (4 5e i 18 A A ) b & v AR
(X80 '
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1.4.3 I3 AR AR A DG A8 b B S AH G H8 b I

RIS 14 KA 35 K, BEA-H E FEMLE R 1
SKAFHE TR R VKR 0 10 mL, 3 000 t/min £ .0
20 min, 53 B MLV, —20 CLRAF, AR I I 3 A
HEH(TP) \HEH(ALB) BREH (GLB) JKERA
(UN) WUBEF ( Cr) & 2 F o P 8% B2 il ( ALP) 3 1
(E Lot 5 7 55 Ae MR R S A B mI A ) o

o e A OCTE bR AL 455 1T S Bk B 1 G (1gG) |
T ERE ) A(TgA) FIARZE Rk H M(1gM) 5 &,
IO FH ¥ G 958 BR R 1 O A R e K R A R AT
ORI
1.5 SZitAE
5 T 15 8095 R 1 SAS 8.0 G it {4 one-
way ANOVA #1743 #7 , 25 5 1 35 14 W] A Duncan
[T 2 T LR, BL P <0. 05 1 R 25 5 W25

SRl T ]

2 % R
2.1 £ & EHFIXT B 73S K RIS I
NFZ 2 T, AN A, AR S b AR 2
FORT T Al B 28 FAT T AR 0 U AT T 42 T A )
S H R EREMW AL E(P>0.05), &
R T ¥ HIEZE S R B (P>0.05) /0
e 5% B AL RN B A= 2 ALAH B, R A B R SR Y
PR H R E 4 & T 3.76% f1 5. 17%
AR AR AR E R A R (P>
0.05) , {H 1] PR A A5 B il 551 14 A4 B i 1L 550 R A
P AE R T 5.88% F11.68% .

xR2 ESERFEIFEEKERNZM
Table 2 Effects of complex-probiotics on growth performance of weaner piglets
o
i H 51 Groups SEM P i
Ttems *FBAZL CT A PT  HiEZ4 AT P-value
tfE Initial weight/kg 9.77 9. 64 9.57 0.28 0.96
0~14d
SEMH R & ADFl/g 779.06 713.24 697.09 26. 64 0.45
¥ H 3 ADG/g 439.81 463.65 441.25 23.68 0.92
¥l E L F/G 1.79 1.57 1.60 0.06 0.37
15~35d
SEH5 H SR fr # ADFl/g 1176.57 1171.03 1130.33 30.61 0.83
SEMH i E ADG/g 616.43 635.12 603. 69 14. 04 0.70
KEL F/G 1.91 1.89 1.84 0.05 0.84
0~35d
S H R & ADFl/g 1 032.02 1 004. 56 972.79 26.85 0.71
S H #E ADG/g 548.90 569. 56 541.58 12.18 0.67
B E I F/G 1.87 1.76 1.79 0.03 0.41

743 250 A A G 7 B SO R P B RoR 2 R A B35 (P >0.05)  ARVNE FRZFRZER B35 (P <0.05) . TR,

In the same row, values with no letter or the same letter superscripts mean no significant difference (P >0.05) , while with

different small letter superscripts mean significant difference (P <0.05). The same as below.

2.2 SEAEHFMHMFREECRMEYERDY
=21

O R X DB 73 4 20 (S 2 0 o 9 2
Wi DL 3 o 50 BRALANHTAE R ALAH LE , ARDR h As n
A2 R R X 4 28 {0 7L IR T ) 00 I A 5 R
(P >0.05) . HEH 14 K, AR HAFHEFEME R
AT T 9 R O 22 5 (P >0..05) , {H 2 5 5
35 K, R A T AR R A 8 2 A R T T 1

R ECF A AP AERA (P <0.05),
2.3 S EE W U5 M E IR AR R0
e A N TE R W AT A i A AL R AR
52 o I AS 14 K, Fal MR A A A 1l 700 19 A7 i
HEREATERE R T (P <0.05) HiES
PUAERAXEFARE(P>0.05) A5 WA
Mg A EE/BRE AR ER TP <0.05),
IS 35 K, 1] MR A 5 TR R 0 A1 4 1T BR AR
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SEEER T AERA(P<0.05) HEHEA/ (P>0.05), HAbm &AL dr, MAE A KRR
REAREMTIARA(P<0.05) BN A UERE & 8 S0k 1 B B2 B 6 14 A [5) 41 R) 3 22

WM ARAFFENMESERSEERALEE RARF(P>0.05),

®3 EAEHFIEDFEEEREME AR

Table 3 Effects of complex-probiotics on fecal microflora of weaner piglets Ig(CFU/g)
o

=] 24 51| Groups SEM Py
Items X HR4L CT EAWHPT  HUERH AT P-value
FLER & Lactobacillus
14 d 7.78 8.80 8.42 0.11 0.17
35d 9.42 8.83 9.22 0.20 0.55
K& E. coli
14 d 7.19 6.67 6.98 0.27 0.78
35d 7.18° 6.32" 7.37° 0.18 0.04

R4 EGHEFFIXTEYFREME ENIERE T

Table 4 Effects of complex-probiotics on serum biochemical parameters of weaner piglets

) o o
i g 24 5] Groups SEM Pl
Items X4 CT HAWA PT  Hi/AEFR4 AT P-value
MEE TP/(g/L)

14 d 38.13 46. 38 37.55 2.13 0.16
35d 53.30 51.31 42.58 2.28 0.12
H#EH ALB/(g/L)

14 d 28.21 25.30 23.63 1.02 0.19
35d 26.46 27.27 28.76 0.79 0.78
BRE M GLB/(g/L)

14 d 10.29° 21.08° 13.92% 1.94 0.03
35d 26. 84° 24..05° 13.82° 2.22 0.02
HEH/BREH ALB/GLB

14 d 2.87° 1.26° 1.83° 0.27 0.01
35 d 1.02° 1.20° 2.09° 0.15 0.00
JRZ % UN/(mmol/L)

14 d 5.21 4.76 5.01 0.21 0.70
35d 4.47 4.89 4.93 0.15 0.41
WL EF Cr/ (wmol/L)

14 d 61.12 67.10 65. 84 1.46 0.20
35d 71.14 70.43 70. 04 1.16 0.94
Bl PEBERR G ALP/(U/L)

14 d 78.22 76.73 75.70 1.56 0.85
35d 76.09 71.22 74.93 1.20 0.24

525 R W WS A R IS SR B AR PR I RE M BRER 35 K, BRI R AR BRI ARG B A ML TgA

E

W5 ATRUR W IR 14 K P A AR B R TR (P <0.05) HEX 4] 2E 5 A
AT M R R RAT A A AT R SRR B (P>0.05) o SR, AR LRSS I TG

MBI M SR 2E & TXRHA(P < EERARZE(P>0.05),
0.05) HEHAERAEFALE(P>0.05), i
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Table 5 Effects of complex-probiotics on serum immune parameters of weaner piglets png/mL

15 21 5] Groups P i

it H SEM f

Ttems At IR4L CT HAWALPT  HUERY AT P-value

RPERE A M IgM

14 d 87.95" 103. 69* 114.52° 3.90 0.00

35d 87.58 107.20 97.27 4.06 0.14

RPERREN G IgG

14 d 388.71 383.74 373.81 17.70 0.95

35d 350.84 406. 17 368.45 13.27 0.25

TBEEREF A IgA

14 d 53.51 54.56 53.56 0.70 0.84

35d 54.75" 59.57" 42.31° 3.00 0.03
R YR L A PR AU FL G Xl W 2 T BT

3 W R ZE B8 B BB R R R AR AR TS

3.1 A B i 5 X B 90 4F 3 A K T BE RO F2 M

T, E AN 5 25 A 0 0 W 0547 58 A4 K v
FE 1Y 52 e 4 8 1R 22, I e 90 19 B — TR Fh & e 31 B0
TEMRE A, HE RO E 2= MY A K HERE .
iR S 7B IER T e SO O C TINES73 (R G == R 1 S )4
B an A T E I o AR AS [ B R g AR TR Y
VEFIRCR & AN R Y, — S8 T8 PR 0 15 35 1Y) 4 A48 SR
FH . Ross 257 % B Hh A8 i3 8 FLAT B A
FE M BR A T Sk 3 A AT ) e SR £ o A S A L R
2%, Huang 25 OB AR PR INFLR E E S Y
RENE ‘o 2 B2 50 T 00 A7 4 1 -3 H S L X Ik
25 O S T A ) T M A ZF TR L 45 SR e W L
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IR H2 38 W 5 475 8 0 28 FRFF B 0 A1 4 H 3 =
TR L3 JE B okt . R gk
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POHFRR RN B E KT, AR R, BIRT
RS b AR ZF A AT R R B ZE AT TR A ) FL
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FEH M EAAE —ERE e XA Ml R
A 2 A W AT 0B E AR T AR
RN REAH, U B S 0 A2 5 T R R R A A R
WA 58 R RHRI R

KT g A R B AR K PR RE B AR I BIL R R
RITRIEHE . NEAFHE A5 W45, W 47 19 ]
s BrE| Py VA iR A I RGE R =S4 LRI BZ S g
AR W JE AT 5 e R DB 2L ) AR R R, SRR

S, AT B 0 17 B 8 A P AP A T
HRAS TINS5 A T R RE 4% VR T 1 3 1 0 Y T A
R 7 5 00 R T A, W AT S I 3
YaAlaE , 2 AT R 1R S W il 9 A K S50, RE AR
ZRE TR IR, I 1) 3B AR T A% o A 2 2R
TR LS o - RS L BB AA R
it 2T 24 25 I | AT SR g R SR W0 L 22 2 g L B
PEER 8 L R A B - B A
B RE S =5 i 18 RE 1 L 4K 1 SRR i 1) 7K Ak 1 T A
FUFRICR " FURRATF AL AL Kt 2 v 1) /1N P
L 2 Tof e R A4 A 3R R b B A S AR L Ml I B
240 S T DR B IS BT S el 2 4, I RE R TY
B I B 40 g S B Th R

J38, i T W A — S [ AR R EE 1 R
APt AE 3R, BT LUAR ME T Ji 1 8 F 58 &2 45 1 A 59
BRAPUA Z 0 W A1 5 i AR . AR IR 47T
A= Z A D BT B O R eR 8 T A2 4 T A R
SHUA R A AR T e KR . AR
P AVEH 35 M 2 R A NP &R, 2 o R A B
b Mo 3 5 B A B Al R e kA KA T
ST ARTARE T GE , W R R AR P S
th g 3R AL TR TS | e o A 2 A3 AR 2R
PEREDT IR FH A 3 0 0 Ah, 3 M B R R E A
HRCHRDEL 25 s IR 6 FH BT ) 1 26259 b fR i fi
MR RFPNBEERITAE R AR LR UE
H RTINS A TR TR 0 A R e L AR T AR R
2, DTS TR 5 1 AR R S 0 A T A R A
AT T R A TR A
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B P R 22 ER B T, A 2R 0 LA o 2R AR
A B,
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SPIHLR B A I e — A Sl Al 19 22 Ak
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Effects of Complex-Probiotics on Growth Performance, Fecal
Microbiota and Serum Profiles in Weaner Piglets

DONG Xiaoli' ZHANG Naifeng' ZHOU Meng'? TU Yan' DIAO Qiyu'”

(1. Feed Research Institute, Chinese Academy of Agricultural Sciences, Key Laboratory of
Feed Biotechnology of the Ministry of Agriculture, Beijing 100081, China; 2. College of Animal Science,
Xinjiang Agricultural University, Urumchi 830052, China)

Abstract; This study was conducted to evaluate the effects of complex-probiotics supplementation on growth
performance, fecal microbiota and serum profiles of weaner piglets. Ninety-six (48 females and 48 males)
piglets (Large White x Landrace) weaned at 35 to 37 days of age [ the average body weight was (9. 70 +
0.88) kg] were selected and divided into 3 groups with 4 replicates per group and 8 piglets per replicate. The
piglets in each group were fed one of 3 diets: a basal diet without antibiotics and probiotics ( control) , the bas-
al diet supplemented with complex-probiotics (including Bacillus licheniforms, Bacillus subtilis and Lactobacil-
lus plantarum , probiotics group) or the basal diet supplemented with kitasamycin ( antibiotic group). The trial
lasted for 35 days. The results showed as follows: 1) during the whole experiment period, no differences a-
mong three groups in average daily feed intake ( ADFI) and average daily gain ( ADG) were detected ( P >
0.05). 2) On day 35, the number of E. coli in feces of the piglets fed the diets supplemented with complex-
probiotics was significantly lower than that fed the other diets (P <0.05). 3) On day 14, compared with the
control group, the supplementation of complex-probiotics significantly increased serum albumin content ( P <
0.05) , but significantly decreased the ratio of albumin to globulin in serum (P <0.05). On day 35, com-
pared with antibiotic group, serum globulin content of piglets fed the diets supplemented with complex-probiot-
ics was significantly increased ( P <0.05) and the ratio of albumin to globulin in serum was significantly de-
creased (P <0.05). During the whole experiment period, the contents of albumin, urea nitrogen and creati-
nine, and the activity of alkaline phosphatase in serum were unaffected by the supplementation of complex-pro-
biotics (P >0.05). 4) On day 14, the supplementation of complex-probiotics significantly increased serum
IgM content compared with the control group (P <0.05). On day 35, the supplementation of complex-probi-
otics significantly increased serum IgA content compared with antibiotic group (P <0.05). These results sug-
gest that complex-probiotics supplementation of Bacillus licheniforms, Bacillus subtilis and Lactobacillus plan-
tarum decreases the number of E. coli in feces and enhances immune responses in piglets. [ Chinese Journal of
Animal Nutrition , 2013, 25(6) :1285-1292 ]
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