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B OE, ARBRSAENRARAMABLERAFRS AL RITEBE AR bR ALK GF
), RIUE AT RARE I AT 24 F  RAA A 3 A BASANAEL, ATRAR LB
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(P<0.05),10~35 B# 36~65 B#Fr 10~65 B #H-BEATH M5 £ R EHAK(P<0.05),35 B #
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B nl Sk f b Bz 40 B G P A A s B AR RE R Al
AN CB AJ & 35 48 i W AP 5 - S H R B i
( ADFI) FlI°F- ) H 4% & ( ADG) , & 35 B 1% 18 75
R B gt R A% AR B RN 25 A DT A T R Y —
Ffvfd A= A5 500, P A S AN R ZEAROAT AT R 2
AR AR (XOS) "4 Y A A I BE 14 5 AT
IO B =R e E = W o S P N T
W5 & B, AR o s i — 7 39 £ 9 XOS AJ 1 5 AT
B i 3 i B, ek /0 S O kLA KO
IeE a6 WL A Aok 28 BT, R R RN IR D R Y A
RS T i = B O ST 5 = 1 = R
A CB 1 XOS 41 1Y A& A= 0% PR VLA 5 1 1] i
RN, A WL ARGE PR, AR 50 LRI 5 T AR
VSN 25 A5 AR A AR TT 6 PR VLA AR K M BB R ol 2K
ARSI 52, Ry FLAE AT 5 i B 57 0 v 1
o FH$E AR

1 #MR5FZ*
1.1 iRIE A4

CB IF H % =1%x10° CFU/g; XOS 3 4> K
KW R =FEROR IS, & =35%,
1.2 Rz HESRFEE

SRR AE S VE G A IE XL R H R
BIRVLARE AR AN 7 R 350 28 HUAE 77 B )
FVES 7 AT EON T BB AR AT 4 24 55 BEDLST N 3 4,
R 8 AT, X IR 2 ] IR Al R 36 A 4y
SIAEFE b 4R R TR ER I 0.05% CB (%5 2E i 20 ) Al
0.05% CB+0.02% XOS (&4 J04) , i i & 4R
P w58 25 51100 A B S HERE R B 2 L AT
310 H % Fi B EE R I FL; 10 ~ 35 H & Bl BE 5 I
FL, [A] i 0 75 2 Rl KR 5 36 ~ 65 H 4 4 W45 7 i 309
ik =8

FE AT ARL 1 L 75 KO- S B ORI SR bR )
(NY/T 65—2004) Filig £} 2% NRC(2012) {15
BIRTRARER S, AR RS KR,
KUK 3 K, BHREMIKK, HmzERs
o B P HU S B 35 A8 B TR A T
1.3 ERKMEsENE

BB B iC S A AR M A H SR B & 2 )
F10.35 F1 65 H & FRELAS I8 (K &, 1153 ADFI,
ADG FUEE L (F/G) 560 [E) e 5% 5 53 11 0
KRIEE BN TEEE R,

&1 ERARAMREFRKT (RTFEM)

Table 1 Composition and nutrient levels of

basal diets ( air-dry basis) %
I H RS A R R
Items Creep diet Early nursery diet
JEUB} Ingredients
F K Corn 56.75 55.00
EtH Soybean meal 22.25 22.00
114 Fish meal 3.00
7% %k Wheat bran 8.00 10.63
KB Rice bran 6.00 8.37
iRl Premix" 4.00 4.00
A1 Total 100.00 100.00
H 37 /KF Nutrient levels”
H1LAE DE/(MI/kg) 13.70 13.42
HLEH 5T CP 17.61 16.05
5 Ca 0.23 0.70
LS TP 0.45 0.38
# M Lys 0.78 0.68
A+ WAL Met+Cys 0.53 0.49
J 2R Thr 0.54 0.48

1) TR B B T 5e fa MR $2 41t Premix provided the fol-
lowing per kilogram of diets: VA 4 000 IU, VD, 1 200 IU, VE
40 IU, VK, 0.8 mg,VB, 1.6 mg,VB, 1.6 mg, VB, 1.2 mg,
VB,, 0.016 mg, 441 % biotin 0.08 mg,7Z iR pantothenic acid
6 mg, MR niacin 14 mg, EALHEFH choline chloride 300 mg,
Cu (as copper sulfate) 127 mg, Fe (as ferrous sulfate )
171.6 mg,Zn (as zinc sulfate) 116 mg, Mn ( as manganese
sulfate) 43 mg,K (as potassium iodide) 0.34 mg,I (as po-
tassium iodide ) 0.26 mg,Co (as cobalt chloride ) 0.14 mg,

Se (‘as sodium selenite) 0.16 mg,
2) EFRIKE M B (H . Nutrient levels were calculat-

ed values.

1.4 mMEAELSEHNE

43T 35 Fl 65 H Bl AL M B 53 5k B4 3 -
PR PR 1 Sk, Bl #E PR 10 10 mL, AF R T
¥E,3 000 r/min &.0> 15 min, /3 & 13 . A Cobras
c311 B4 [ 2l A= A4 AN S I rh 4 B0 S il
(AST) A PN %% Bl ( ALT ) 15 5 R 5 ( ALP)
s L X B E A (TP) . H&E A (ALB) | &
(NH,) JRZEZA (UN) &1 [EEE(TC) | H il =
(TG) K% B J5 8 F -0 [& i ( LDL-C) = % )&
JIE 25 1 - JE [ B (HDL-C ) 1Y & &, 4% B0 & (b
SRR S S AR ) R B AT IR AR
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1.5 HESITE S

TR H IR R ] SPSS 22.0 #F HE4T B (K & )7
%43 M1 (one-way ANOVA) , Jf: >k F Duncan [K 7
AT M) 2 & LR, DL S e hnifE 257 ROR
P<0.05 /R EFBE,

2 BR55H
21 RARFAMBELERAESETTRIFTEEK
T BEFN AR IS AT

H % 2 FIAL, 5% AL EL , 25 A4 o 4L A A
TG 10~35 H B B AT S5 MR TS 3 i 2 FE AR ( P<
0.05),36~65 HIEF 10 ~65 H B B AF 55 1
ADFIfl ADG [ 35 3% Jin H. 15 V5 % & & FE AR (P <
0.05) ,65 H &A1 5 1 A& 5 i 31 n (P<0.05) .
HiAEAM, 54004 10~35 Hi% 36~65 H

WEF 10 ~65 H BB BATRE M IE TS 2 B BT (P<
0.05),36 ~65 H##Fl 10 ~65 H & B B AT 5 1
ADFIFI ADG & 34 ( P<0.05) .

22 AMAMBERMEETINIEFEMLE

AU SHH R
M2 3 Al 1, SXF A A e, 35 H AT, 254

HAFE AT MK TP & & M ALP 35 1 B % F+
e ALP W6 PE B B (P<0.05) , A o4 i 3¢
LDL-C & W& T (P<0.05) ;65 H &}, 25 4
B M4 R e 4l i3 TP ALB 1 TG & DL %
ALP 75 M B F 5 (P<0.05) . ALP Hl AST 3514 i
FRFAL(P<0.05) , A4 udl i3k TC 1 LDL-C 7%
R R (P<0.05) , 534h, BAEJTA 35 H i
# LDL-C & & .65 HiR L3¢ LDL-C Ml TC % & LA
K ALP M & & T 43 A W4l (P<0.05)

x2 ARBMBEFNSETHIFIEFEE KRBT ERNZ N

Table 2 Effects of dietary supplementation with probiotics and synbiotics on growth performance and

diarrhea rate of Huanjiang mini-piglets (n=8)

WiH popiiEEl f AT A Aot
Items Control group Probiotics group Synbiotics group
10 H#%4AH BW at 10 days of age/kg 1.45+0.06 1.45+0.06 1.44+0.06
65 HIAKTEE BW at 65 days of age/kg 8.35+0.15" 8.72+0.20" 8.86+0.18"
10~35 H % 10 to 35 days of age
F¥HRE&E ADFI/ 36.8+3.4 37.1+2.9 36.8+3.9

g
FHHHE ADG/g 108.1£9.6 112.3+11.7 112.2+11.5
BlEH F/G 0.34+0.04 0.33+0.03 0.33+0.04
JI§ V5 Diarrhea rate/% 9.78+1.11" 7.17£1.36° 5.21+0.70°¢
36~65 Hi#% 36 to 65 days of age
SFEYJHRE® ADFl/g 480.2+11.9° 493.9+7.0° 506.7+2.9°
S HIE ADG/g 140.8+8.2° 151.1+11.6" 160.6+5.8"
REH F/G 3.42+0.21 3.29+0.27 3.16x0.10
Jf§ {55 Diarrhea rate/% 10.35+1.72° 6.90+1.51° 5.66+1.02¢
10~65 H % 10 to 65 days of age
Y H R &R ADFl/g 253.4+6.7° 260.9+6.3° 268.1+7.8"
¥ HHEE ADG/g 120.5+3.0° 127.6+4.0° 132.2+4.6"
BlEH F/G 2.10+0.09 2.05+0.06 2.03+0.05
JI§ 53 Diarrhea rate/% 9.72+1.03" 6.79+0.90" 5.26+0.58¢

[F) A5 Btk I8 AR A W) 7 R s 26 57 35 (P<0.05) . K[,

In the same row, values with different letter superscripts mean significant difference ( P<0.05). The same as below.

R B
P R ST 22 W, 4 A T T Sl 3 g B A
T TR X o B B v Ik AR g e S

PR ( SCFA) By &5 1 K #5 35 A AE L, AN 38 AT 7 1)
ADFI fll ADG'"™ | AW 5T & B, Gl AR % I 25 A= 18
AR TUE AT A B B TS R 34 B BRI, T 15
JG 1) ADFI #1 ADG L) K 65 H #5552,



1 &

QAT « A KR AN AN 4 A T A5 A TT R BV AR 8 A I BE M ML R A= AL S B0 2 )

549

< I ARDRR WS 0 £ 2 TR B AR DT AT I 2 B AR VLA
W T e R 4R A K M RE . E AR R,
T MR N 6x10° CFU/kg CB A I 35 14 Jin Ky 473 417 4%
f) ADFI, ADG Ml K &, & 3% MK E 15 % M
F/G RN i XOS Fl 25 A5 T 4H 08 i 4 A= T
il 750 AT G AT B R R A R A
A A JurlReil o DR s ie EFE/ER . 1) CB BES™
ATl HEAE R ER R T R AR B R AR, AT

RARGEAAC | B2 155 )R A A 238 0 2k 15 i {4
IRE™™ 5 2) XOS fig A2 7F X KT 1 A1 L AR 1 i) 4
BE R I 0 A T A b R A A B
3) CB REAR iF SUB AT I | FL IR o RN 24T T 46 A 2 1
AEmE Y AN AR KB, A A e as AR R
AR B S50 CB I XOS A 77 Az By [a] 2%, 3
XN B IRIE— 8, Ak, A TR AR K
ROCRAR T % 26 T 0 BARBIL T A A Fetk— 2P 5T

R3 ARFNBEEMSETHINISRORELS B0

Table 3 Effects of dietary supplementation with probiotics and synbiotics on plasma biochemical

parameters of Huanjiang mini-piglets (n=238)

WiH H % popiikicl t A EAItd
Items Days of age Control group Probiotics group Synbiotics group
MIEN 35 53.71%3.77" 58.36+5.04" 59.96+3.22"
TP/(g/L) 65 62.74+3.03" 70.43+5.98" 71.58+2.83"
HEA 35 30.66x1.80 28.63£4.70 27.14£5.95
ALB/(g/L) 65 32.61£3.42° 36.85+3.01° 37.11+2.97°
2= 35 259.93+40.09 251.36+37.60 248.58+41.01
NH,/ ( wmol/L) 65 282.06+42.41 276.75+36.33 271.35+45.83
JRER 35 2.91+0.88 2.50%0.41 2.95+1.41
UN/(mmol/L) 65 4.54%1.37 4.01%0.80 3.79+1.28
H it =g 35 0.67+0.16 0.66=0.19 0.66%0.15
TG/ (mmol/L) 65 0.39+0.09" 0.63+0.23" 0.80+0.21°
S [ 35 2.28+0.27 2.36+0.23 2.37+0.24
TC/(mmol/L) 65 2.06+0.27" 2.24+0.31° 2.87+0.31°
5 NS 7R 1 —H [E A 35 0.73+0.29 0.59+0.17 0.73+0.27
HDL-C/( mmol/L) 65 0.56+0.14 0.54=0.14 0.62+0.15
AP B Rl A 1 — L[] e 35 1.03+0.11° 1.01+0.11° 1.19+0.07°
LDL-C/(mmol/L) 65 1.13+0.20° 1.28+0.19° 1.71+0.22°
ol B A il 35 127.13+22.52" 157.75£16.46" 178.38+23.44"
ALP/(U/L) 65 127.00£12.97° 151.75+11.77" 188.25+6.43°
NTSE Y 35 34.81+4.37° 26.62+10.73" 22.40+7.96"
ALT/(U/L) 65 37.99+7.88° 24.62+5.80" 20.50£6.09°
5 5 o il 35 34.25+4.50 32.13£5.22 35.75+5.06
AST/(U/L) 65 55.75+8.48° 44.13+9.79" 40.25+8.26°

I3 TP, ALB UN Fl1 NH, & & 2 #i ALk &

R FEES AR, L3 TP Al ALB 5 & 7] Sz i HL
PR R 5 W SRR I K OF  ALB i 5 sh W)
o A R R SR AR T AR AR R, AR S I 25
AW AA TR, 35 H M2 TP & & Pl & 65
Hi I 3% TP il ALB & 39 8 & 7 7, 2R I
i BT8R ATH AL R 13458 . AST Al ALT
eI PN T e g, L R R S T R

FLC R T B 1Y T B35 A5, 1] 52 e 22 2 e 1Y A
WY AT AR N 2 AR B A AR T L 35
H A 5% ALT 35 2 A1 65 H # B 1% ALT F1
AST PR35 I 35 BTG, 2 BH 2 VT4 44 00 JOE R0 I A
DIREEH LAY AR A R, X5
Wang %5 P4RIE—20, MR ALP 2R IE
THERE A8 . 7RI R L, ALP 32 % T F A 95
JEIIZ W, BB B A0 AR Ao B AR AR ALP, 2k 2
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RS UE A ML, 1) B ph P9 IR R 7 HE it
BREfig, KA ML 51 Y ALP S % B &8 T
T ALP PR R T A AR A O B I , oA BE 1 0 W
PR 5 7B S PN ) 35 R O I i 2R AR 0 RN 5 |
TR T B AR, ASHIE ST, TR TR 28 A T
sAEIGE, 35 Ml 65 H & AT ML 2K ALP 36 M I 3%
FhiE o AT AR AL AT 55 Wl 00 WA, 1 R
b, INTTA R T B B AP R B iR R E

Ifi. %% TC.TG ,HDL-C il LDL-C % & J& fiif &
BLAR TR 2R 5k 55 19 248 45, 2K TG M TC
Bt AT s B AR X B D AR 8 1 5 55 B 7 A 21K
B AAR D TUBR B T I TG & &, % TG & &=
BEAR AR /R g W OB AT BE R B ; HDL-C f1 LDL-C
S22 32 B 1B [ T 1) 28044 | LDL-C B PR A B 1 IE [
M5 55 2 T/ H 4, T HDL-C DU 42 fIE ] 2 3 (] T
AR Ak S A ) 5, DA T 45 R LA 9 R 2R 4R
R AT b GRS g5 AR T R
BT 65 HIRAF I TG & &, AR R INA 4T
FHE T 35 HIRRHM MY LDL-C & & 65 H i
AfIfiL3% TG, TC Al LDL-C % &, $2 /K 25 48 W o &
A TR E — 8 TR B 1 3 5 PR VT35 48 A0 IR R i, 42
LA i D DTARRE T

4 &

TP 025 2 T 5 24 78 349 T g B VT 0
ARG A AR O 19 1M AR A 28, BRI TS
b B A R RE
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Effects of Dietary Supplementation with Probiotics and Synbiotics on Growth
Performance and Plasma Biochemical Parameters of Huanjiang Mini-Piglets

TANG Wu'® CAI Qiaoli' JIANG Huijiao' HUANG Pan' LIANG Shili® YU Zhongban® 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;

3. Agricultural and Rural Bureau, Huanjiang Maonan Autonomous

County, Huanjiang 547199, China)

Abstract; This experiment was conducted to study the effects of dietary supplementation with probiotics and
synbiotics on growth performance and plasma biochemical parameters of Huanjiang mini-piglets. A total of 24
litters of newborn piglets with similar litter size were randomly divided into three groups with eight replicates
per group. The piglets in control group were fed a basal diet, and the piglets in experimental groups were fed
the basal diet supplemented with 0.05% Clostridium butyricum ( CB, probiotics group) or 0.05% CB+0.02%
xylo-oligosaccharides ( synbiotics group) , respectively. During 1 to 9 days of age, piglets took milk from their
mother, during 10 to 35 days of age, piglets took milk from their mother and supplementary fed creep diet;
during 36 to 65 days of age, piglets fed early nursery diet. During the experiment, feed intake and diarrhea
were recorded daily; fasting body weight was measured at 10, 35 and 65 days of age; average daily feed in-
take ( ADFI) , average daily gain (ADG) , feed/gain (F/G) and diarrhea rate were calculated at each stage;
blood samples were collected at 35 and 65 days of age to determine plasma biochemical parameters. The results
showed that, compared with the control group, the body weight at 65 days of age of piglets in the probiotics
group and synbiotics group was significantly increased ( P<0.05) , the diarrhea rate was significantly decreased
during 10 to 35 days of age, 36 to 65 days of age and 10 to 65 days of age ( P<0.05), and the ADFI and
ADG were significantly increased during 36 to 65 days of age and 10 to 65 days of age ( P<0.05) ; at 35 days
of age, the plasma total protein ( TP) content and alkaline phosphatase ( ALP) activity of probiotics group and
symbiotics group were significantly increased ( P<0.05) , while the alanine transaminase ( ALT) activity was
significantly decreased ( P<0.05) ; at 65 days of age, the plasma TP, albumin ( ALB), triglyceride ( TG)
contents and ALP activity of probiotics group and synbiotics group were significantly increased (P<0.05),
while the ALT and aspartate aminotransferase ( AST) activities were significantly decreased ( P<0.05) ; the
low density lipoprotein-cholesterol ( LDL-C) content of symbiotics group was significantly increased at 35 days
of age (P<0.05), as well as the total cholesterol (TC) and LDL-C contents at 65 days of age. Compared with
the probiotics group, the diarrhea rate was significantly decreased in the synbiotics group during 10 to 35 days
of age, 36 to 65 days of age and 10 to 65 days of age ( P<0.05) ; the ADFI and ADG were significantly in-
creased in the synbiotics group during 36 to 65 days of age and 10 to 65 days of age ( P<0.05) ; the plasma
LDL-C content at 35 days of age was significantly increased in the synbiotics group ( P<0.05), as well as
plasma LDL-C and TC contents and ALP activity at 65 days of age. In summary, dietary supplementation with
probiotics or synbiotics can increase the plasma biochemical parameters related with nitrogen metabolism and
lipid metabolism, reduce the diarrhea rate, and then increase the growth performance of Huanjiang mini-pig-
lets. [ Chinese Journal of Animal Nutrition, 2021, 33(1) :546-552 ]
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