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RN R B AKAERE . BYE R A MIE A AL AR AR ) 520
O BREE S
Cl g Al R B R R R 2B, Kb 410128)
i B AR BRI R B A KRR . RS 2 S g A IRAR I sE R, FEIR
i R ARSI . IR BUIG OO . R (35+1) HE “FE X KX K7 745725, Bl
Bl hadl, BHNESE, FPELLME . M RAMREAER, o 1. 1. [HmER
FEFERIAER 2 B IN100. 200, 400 mg/kgXOSHIREG AR, R WI28 d. 45 FH: 1
R TAATIE A RAE, FHHGE (ADG) 5 F¥HREE (ADFD #5251 HAb
FH (P<0.05) ;s 5% T A1 ITAAAFERIRIE L (F/G) 2K T RIS T4 (P<0.05) ,
H PGS TAHBCR . 2) SXIAMEL, S alin A& aiE R e 2RI (P<0.0D)
DU [T AR . 3) SXTIAMLEL, SlimAimigh S&Enm (Tp) o AEH (ALB)
HEH (GLB) & &K HIRE (ALB/GLB) {HITCREAN (P>0.05) ; k5 1T 4LifiF
T e W DA S o Bl R T T 1 38 2 v T IR (P<0.05) Bl 4 Iy H R
SRR I [ I Bt B TR R AL (P<0.05) T IILI75 8 DR e A I B0 2 S IS
BATRAA R E B, HERARE (P>0.05) o HIATIL, AR IE R XOS AT LA & 7
BEMAKYERE, RIS, A S RE T IS L ietr . EARARREZNT, RE
FEERR AR R 200 mg/kg XOS N E .
KA. (REARE: REM: LKA SR GAEIENR
25 S816 SCERFRIREG: A EG S

Wi W1 R 45 T A ERMLBE 1R K T 5838, Bo S2 WY 400 R A SR AR A S5 R i 7 A LR

Wk HiH: 2017-10-31

EESI: B 7 (1995—), 2, IWARIEITA, WLutied, shyrssrSiaees il
E-mail: 940177465@qq.com
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SECE WA AR R S R RE, NI 5 SR AR IES « KBRS R I R A,
FHAFEONT:, KKK T R ARG . TP Rk i zite, 2 ERAE
PRI ARIRBITAE R, RN RIHRFREAE . LR B IS E BRI 7).
REANE (XOS) fENThAREMESERNE, RAMMIEIEL . A BIRN SRS R AN,
Wiz R FAFRE R R . WEAR I, XOS JUF A Eh A A I AL B o iR, N AT B
PRI 5 i BV QOB B, P A KA UG, b A 0 A, SRR
A TS, S s e ek, L Th Ay HAR SR B 10~20 £i5. #E4h, XOS K
AT LAV 0 I T P R LR AR, S IR Y B A, NI T R R 45
DNA [f38 457, F#IRJE IEm A8 JLR . BT, XOS MW £ RBRT 35 HE LA A
3%, WX E B BUFIE MG s . Bk, AR5 B PR R TR F XOS W i
SHRE KRS 753 DU LR L5 ARG HRFRIEE I, Ay XOS TEAR B B Tk h i 45 2
JS: SRR A
1 MRS
L1 Rk

BIRHTH XOS AR /I ERHR G A IR A R, DK . AR WA DUy L2
IR tEA Yy, AREE>35%.
1.2 5B SR A Ak

P72 Sk (35+1) HEE. “TFHIHAEN (9.81£0.42) kg ) “H XK X K7 154, BN N 4
M, B3 ANER, FNEE 6 E (AR 1/2) , FHEYIGRETLERZER (P>0.05) .
XTHEZE PRIV LA AR, a5 T o 11 TTTZH PRIV AE Al PRTAR Hh 23 31 75 00 100 200 400 mg/kg XOS
IR . I8 1A 28 do

ZHNRC (2012) HAF48 8 77 f EARERC BRIV, TRERIE RN ES I (hE

TREEEE ) (20100 o JEARTAARZE RS E TR KT AR 1.



44 F1 AR N LCE TR (TR RTD

45 Table 1 Composition and nutrient levels of the basal diet (as-fed basis) %
Jik} Ingredients & Content HIE/KF Nutrient levels? %+ Content
E°K Comn 61.00 WAL DE/ (MJ/kg) 3.44
1k K& Expanded soybean 11.70 MHEH CP 19.28
T Soybean meal 15.00 HHAEMT EE 5.38
#E O£ Imported fish meal 4.00 HHer4E CF 2.34
FLiEKT Whey powder 2.00 FK ) Ash 4.95
EJH Soybean oil 2.00 £5 Ca 0.90
BEIRESS CaHPO,4 1.50 LT TP 0.70
Fi# Limestone 0.96 B4 AP 0.44
ik NaCl 0.30 AR Lys 1.29
HAM Met (99%) 0.04 HAR Met 0.39
L-# B Eh IR #h L-Lys-HCI 0.40 R Cys 0.33
L-7%&M L-Thr  (99%) 0.10 HEAR+ LA Met+Cys 0.72
TR} Premix! 1.00 SRR Thr 0.80
&1t Total 100.00 OEB Try 0.21

46 PR E AT S AR 2 The premix provided the following per kg of the diet: VA 4 100

47 1U, VD34001U, VE 161U, VK2 mg, VB;0.7mg, VB,2mg, VBs0.7 mg, VB, 0.02 mg,

48  JHHH choline 220 mg, Z & pantothenic acid 6 mg, MR folic acid 0.8 mg, ML nicotinic acid

49 10 mg, A#)Z biotin 0.08 mg, Cu (as copper sulfate) 15 mg, Fe (as ferrous sulfate) 100 mg,

50  Zn (as zinc sulfate) 100 mg, Mn (as manganese sulfate) 30 mg, I (as potassium iodide) 0.3 mg,

51 Se (as sodium selenite) 0.33 mg.

52 VE TR NG . Nutrient levels were calculated values.

53 1.3 fEFREH

54 NYARIGAET VU FMAE I T o B AE TR TR AE T I IR B &, & 488 R /NI — 3

55 R RICE HEREMYOK, 1@EFRE IR EE AT E B M. BHa B M2

56 UMK HEEERAAK, REULEEGN, Rz HREEMEE L.
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14 FabrilE &5
141 EKMERE

WIS TFARFISE AT 10 h 4= 1Rkl FrEFA B MR AR A ARAE, H5E Bk
R THHEE (ADG) . IXBIIRNE A EE R = A RR &, T8 kAT
P H & (ADFD FIRIEE (F/G)
142 HEZX

R 09:30 A1 17:30 WLEEREA B AT AENTVE LB, RIS FIWT AR ey 600 WP B RE,
ARG TAFAEALT15b

FEE 2 (%) =100x R B8 34758 BV 3k U/ (RIS B0k 36 R %K)
143 IS4 FER

RIGLEHRG, WA EE PBENLIER AR AE 275, T ik R L, SRS7E
Zh N E25 min, 3 000 /minE.010 min, 7r B, 20 °C N ERAFRFIN. R4 BEZNE
o Hr Al g S E (TP« BEE (ALB) « Bk&E[ (GLB) . Hi&H (GLU) .
JREZ (UN) FUEJEERE (TC) K& EULIEREE (AMY) | BiEBEREF (ALP) . B
RN (ALT) MARREERE (AST) MiEtE, R iHE AR (ALB/GLB) fH. 5 #EAE
ekt BRI & (AL RS S A ARG R AR 340 BT,
15 HdEgiit

I HUE Y5 F Excel 2007HEATH) 2 842, SR J5 HISPSS 19.0H (I ANOVARE 5 14T 77 2257
B, FHXZEREE (P<0.05) FIEHE K FH Duncan [IRVE#HT 2 B LLE . 8 DL-F ) {E+bR
2RI,
2 SRS
2.1 XOS MR E A KM BE AN TS 2 1 520

MW R, & A AT AR BT 25 22 5 (P>0.05) o RIGS5 PRI, k56 [T AT 4
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&K ARE . ADGS5ADFIY & 2% & T HAh %41 (P<0.05) ; k%6 [ A1 1T A3 F/GRZFLT
Xt B 2H AR EG TITZH (P<0.05) ,  H.PAIREE: 11 4 3% B et
BRI AT S TS IR S AR T X B2 (P<0.01) , 3056 T« T ARITIIZH 43 )0 ok B 4 %

£ 738.16%+ 58.99%%1146.04%, b LAk 11 210 I8 V5 R .

K2 XOSH IR E MM RE TS 2 AR

Table 2 Effects of XOS on growth performance and diarrhea rate of nursery piglets

TiH 7 Groups
Items %} Control I I I
YT ARE
9.9840.59 9.53+0.41 10.10+£0.40 9.65+0.31
IBW/ke
YRR
18.7542.72° 18.53+2.01° 20.20+1.932 18.62+3.06°
FBW/kg
SEHH I E
314.78+3.13b 323.14+4.11° 362.15+£2.16* 320.2245.18
ADG/(g/d)
EHHREE
604.25+9.43b 575.47+£10.17¢ 629.39+8.64* 601.25+7.09°
ADFI/(g/d)
RLE L
1.93+0.03¢ 1.78+0.05Y 1.74+0.03Y 1.87+0.05¢2
F/G
JIEPCES
0.137~ 0.08682 0.0548> 0.0758

Diarrhea rate/%

[F) 47 B JB An A RN G P BEROR 72 57 B 35 (P<0.05) , ANFRIKS P RIS 2 3 R i 3%
(P<0.01), HFSETHFREZERAEE (P>0.05) . FEIF,

In the same row, values with different small letter superscripts indicated significant difference
(P<0.05), and with different capital letter superscripts indicated extremely significant difference
(P<0.01), while with the same or no letter superscripts indicated no significant difference (£>0.05).
The same as below.

2.2 XOS MR E LIS A AL TE R R
B30I, SxPHEZEAEE, W56 T TDRITIIZ M R TP &4 4 & 1 1.08%. 1.67%

F10.58%, HZERARZE (P>0.05); £ 2 6 MEHFALBAGLBE & M ALB/GLBH YT &%
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105

Z5 (P>0.05) » 356 1T 413 P GLUS 5 30 2 i T HiAth % 2H (P<0.05) 5 #1356 2H 1M 7% HHUN.,

TCE =W EK T AR (P<0.05) .

-

3 XOS X R B LS AR R

Table 3 Effects of XOS on serum biochemical indices of nursery piglets

i H 25 Groups
ftems X Control I i 1
MEH

92.53+8.81 93.57+7.91 94.10+4.14 93.06+8.10
TP/(g/L)
HEH

57.1549.12 58.84+6.89 58.21+4.93 57.93+7.36
ALB/(g/L)
BREA

35.36+4.75 34.72+5.11 35.91+3.25 35.12+6.01
GLB/(g/L)
HEREL

1.62+0.14 1.68+0.64 1.64+0.49 1.64+0.32
ALB/GLB
B B

4.46+0.41° 4.55+0.12° 4.84+0.432 4.48+0.56°
GLU/(mmol/L)
RER

5.16£1.16* 4.83+0.60° 4.65+0.72b 4.76+0.82°
UN/(mmol/L)
S R ]

2.94+0.65% 2.75+0.53b 2.75+0.23b 2.7440.12°
TC/(mmol/L)

2.3 XOS XHRE HE LI BEEE P 52 m

i 4 vl 50, W56 T AT AiE B AMY 36 52 5 T HAh 2 (P<0.05) ; 3R56 1T AITITZE

M5+ AKP 354 53 & T X A (P<0.05) , 43 BB HEZH IR = 7 21.39% 1 18.69%; #%-4H

Z[EMyE H ALT. AST 3G M B3 Z 57 (P>0.05) .

4 XOS Xt Or ML B I R

Table 4 Effects of XOS on serum enzyme activities of nursery piglets ~ U/L
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i H 25 Groups

Items XTHE Control I II I
VR
654.22+64.02b 751.02+£22.022 749.94+18.282 706.64+57.17°
AMY
T 2 Tl PR Tl
226.924+43.17° 245.47+24.18° 275.47+43.022 269.30+15.622
AKP
DSk =Y
10.84+7.53 12.28+8.69 11.08+£9.63 11.56+5.51
ALT
ARy
14.6445.85 16.38+6.46 15.49+8.14 15.16+4.68
AST
3009w

3.1 XOS MR E 5 A KM RE RIS 22 ¥ 5 0

TR RS IR BU 53 2%, Wi LT A8 — RO AL YoV IS , T DR B I8 VS 3 22 el BT 3
AR SE e PR B RO AR e M R R 51, TE TR RLSIR B R R B
FEN TR, AR W05 RS I SR R I AR R B, T 2 R RO B I 45 4
B ARG E R R B SRR AL RS, [F 4 A B S R BT A A DR p
INIG & XOS G GG IR A e R, SR e K BE, PRI RS 2. w155
X i AN RO OIE 6 2 AR R 28 N 0.02% () XOS, 25 5 kB XOS nJ 23t 28 H S i 174
HEY5 I8, I8 5= ADG, P& ADFI. 18 S5 007E 21 HES W47 4% bk s m 250
g/t B XOS, KM XOS nlfE—E 2B FIR S Wi 47 54 ) ADFI 5 ADG, 2% i Wr i S
SRR RIS .

{H XOS TELRE My BN ACR IR F S ol . ARIG S5 R, SR A IR IaTs &
Byt R AR 2 2 B, HARIR [T 4009 ADG 5 ADFI 40 T A, F/G 8K T 0 i
ARSI . X AT BT XOS Reli B IiE EY BV, (b ad e it %,
FEAEANIER . THACEE AW, A B TR IR AR JEH, XOS fEIR mi i
b R A 9 0 B P P RO, 8 (i Aok A B PR R P 2, OB T 4 v P 7 P S AL

e, FEIRARVS . A RIENR XOS f£iE eSS & 40 A B R AR 1 (ke 20, P
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U200 A1 5 T R PR 45 5, T I 8 00 1 eI Bk 22 B0 112130,
3.2 XOS XJ R B 48 ML AE AR R

WEFLRMT, TR N XOS BE s s AL IR 4 RUHE IS G LEE . XOS W il
VET A AR BT ThBE, 109 ALB A1 GLB {4 OB FEAECE, AAERENLA M98 R 1 1E
KPR R SIS, RS HUA R fE BRI

I35 ) TP IS T ) ALB A1 GLB 4k, EES I PONAHE, Ftiis+ TP &
() R T DS AT T REAAILAA (K05 FRR 0, TP & 8 e A T 1 S sh W p LA e AR AL 8
F G )05, ALB/GLB (B AE iy s A LAACRE 7k G s B KT I B 22 b, i AH T BER BIHL
TR SR L& BN, U A3, MRl A (35+2) HERMWTYIF4E AT 1
20 d PAFRREG, 25 SRR B R N 200 g/t (1) XOS XHALS AT 44 i h TP &= 12 ma A
BE. AREH, $RELLME+ TP. ALB. GLB &5 ALB/GLB {f -5 %} B4LAH H 2% 57
AR, HEBH TN, UEY] XOS MR B 5 1370 R A G NLEE A FIRE W . 245 R A]

T 35 HIRIF & R BHXTEE, Ol N ERNTE 78 B, UM IEE 4L

1% GLU 2 5 vl [l W LA AR BER L, & 241 GLU & 5 ol 4 FR A0 % RS T 2k
HIhREARE, AN RIAEERIMUT. EIEREE A, mr=ah i LU & & T3,
M7 T UN &5 i i S LR A B 0 & R0 5 U I T R 1 2 2SR ), S5 AL
P K EL ADG 2. MLIE T TC & 8 A ML R W ACBPR L 1 248 A7, ZENLIA
AT REBCIRAS B S 10, 3 EURMIR A AR R0, ARG R, AR I 200 me/kg
XOS Al FERFHREE M GLU & &, A M+ UN K& TC & S Eun A B2
BEAIS, $ERTEOR BRI T R I & 1) XOS AT LUE I fEma g o GLUL UN J2 TC & &,
1 5 E TR TV AR, R e B R A A R R IR D R P 3, TR AR AN R R,

S A R R L -
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3.3 XOS XJ PR B % LI B 1 152 0

AKP F B AT EFFRE R 8, B % (45 A B L 5 % DT R LA R L RS, R
AT (A KR BRI L AMY T 1 R WS PH LA e A 1 v AR i B 7, BEmibL
AL R BLIERE . A KR B RERLE R . 32 =3 B AKP 1 AMY i X 34 ADG
AR EEE A RI L, TR R AN AS [F)ZKF 1 XOS B mT i i Ok & 45 i AKP Al AMY
FETE,  BAASIN 200 mg/kg XOS I RCR e, X HAKMERIRIE —Bik.

ALT Fl AST 1 2AFE T FFAM ML IO ERL IR S U Py, 2 2 Fh L B0 s IR B I 0, 1B
R EAIAE ML h AR, 24 3h W D8 A5 45 80 S e LA 5 S M SZ B2, ALT
AST #AUMOR RO AL, SEULE ThaxX 2 Fhlg i ys T e ts), Rt i& e ALT AT AST
FROI P AT DL WP 32 A e 12122, A b, B4R B IMIE T ALT M1 AST W& 1A
BEFES, XYL R E R UM AE AR FLRR T I XOS R & AN RS
.,

4 4 @

TR INIE & XOS 7 LR B IR B AL KM RE, BRI S, JFH AT UIE— e R b
Sl (R B AR oy LI AR AR AR . FEARIGZAE T, (R R AR AR N 200 mg/kg XOS Ay iR
.
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Effects of Xylo-Oligosaccharide on Growth Performance, Diarrhea Rate and Serum Biochemical

Indices of Nursery Piglets

ZHAO Lei CHEN Qinghua® YI Haiqiu
(College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128,

China)
Abstract: This experiment was intended to study the effects of xylo-oligosaccharide (XOS) on
growth performance, diarrhea rate and serum biochemical indices of nursery piglets, and to select
its optimal supplemental dose. A total of 72 healthy DurocxLandracexYorkshire piglets with

i = N =

*Corresponding author, professor, E-mail: chgh314@163.com TR E SR
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217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

240

similar parity and aged (35+1) days were randomly assigned to 4 groups with 3 replicates per
group and 6 piglets per replicate. The piglets in control group were fed a basal diet, and the piglets
in test groups [, II, and III were fed experimental diets which supplemented with 100, 200
and 400 mg/kg XOS in the basal diet, respectively. The experiment lasted for 28 days. The results
showed as follows: 1) the final body weight, average daily gain (ADG) and average daily feed
intake (ADFI) of test group II were significantly higher than those of other groups (P<0.05); the
feed/gain (F/G) of test groups [ and II was significantly lower than that of control group and
test group III (P<0.05), and the effect of test group II was the best. 2) Compared with control
group, the diarrhea rate of piglets of test groups was significantly decreased (P<0.01), and the
effect of test group II was the best. 3) Compared with control group, the contents of serum total
protein (TP), albumin (ALB), globulin (GLB) and ALB/GLB of test groups had no significant
changes (P>0.05); the content of glucose and the activities of amylase and alkaline phosphatase in
serum of test group II were significantly higher than those of control group (P<0.05); the
contents of urea nitrogen and total cholesterol in serum of test groups were significantly lower
than those of control group (P<0.05), and the activities of alanine aminotransferase and aspartate
aminotransferase in serum had a trend to improve, but there were no significant differences among
all groups (P>0.05). Thus, the diet supplemented with appropriate amount of XOS can promote
the growth performance, decrease diarrhea rate and improve serum biochemical indices of nursery
piglets, and 200 mg/kg XOS is the optimal supplemental dose for nursery piglets under the
experimental conditions.

Key words: xylo-oligosaccharide; nursery piglets; growth performance; diarrhea rate; serum
biochemical indices



	1  材料与方法
	1.1  试验材料
	1.2  试验设计及饲粮组成
	1.3  饲养管理
	1.4  指标测定及方法
	1.4.1  生长性能
	1.4.2  腹泻率
	1.4.3  血清生化指标
	1.5  数据统计


	2  结果与分析
	2.1   XOS对保育猪生长性能和腹泻率的影响
	2.2   XOS对保育猪血清生化指标的影响
	2.3   XOS对保育猪血清酶活性的影响

	3  讨  论
	3.1   XOS对保育猪生长性能和腹泻率的影响
	3.2   XOS对保育猪血清生化指标的影响
	3.3   XOS对保育猪血清酶活性的影响


