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Table 1 Composition and nutrient levels of
the basal diet (DM basis) %

11 H Items 4 & Content
JE 8} Ingredients
E K Comn 58. 00
¥4 Soybean meal 17.00
Ak 4 I8 K 5. Extruded full-fat soybean 7.00
£ ) Fish meal 4.50
FLiE ¥ Whey powder 4.50
K Wheat middlings 5.00
PR SU4T CaHPO, 1.50
B3k NaCl 0.25
1% Limestone 1.10
il Ak Premix"’ 1.00
L — i R Eh R £ L-lysine « HCI 0.15
4t Total 100. 00
#F 7K Nutrient levels”
H1kHE DE/(MJ/kg) 13.90
HLEH B CP 20.10
4E Ca 0.90
K TP 0.75
#i % iZ Lysine 1.12

VTR R A 45 T 58 A 4R 41 The premix provided the
following per kg of the diet;: VA 1 500 IU, VD, 200 IU, VE
10 TU, VK, 0.5 mg, 4 ¥ & biotin 0. 05 mg, Mg folic acid
0.3 mg,D - 28 D-pantothenic acid 10 mg, /i nicotinic
acid 10 mg, VB, 3.6 mg, VB, 1.0 mg, VB, 1. 5 mg, H i§
choline 500 mg, Cu 6. 0 mg, Fe 100 mg, Zn 110 mg, Mn
3.0 mg,Se 0.3 mg,10.14 mg,

DAL RE NI, A NS . DE was a calculat-

ed value. Other nutrient levels were measured values.
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2.3 SG-B XfHTii{F3E £ K4 BER 2 M

B 2 "], X B ARt , SG-B 4 A T 1R
A A E 0 B R E T 12.30% (P <
0.05)f114.60% (P <0.05) . E¥HRERE3 4
ZIA R EZR(P>0.05), SG-B AHAMTMRMA
LR LE 3 01 Ll X B2 0 25 IR T 10.83% (P <
0.05)#19.55% (P <0.05) , T HERENAI SG-B ¥R
TNEEAR T TS 32, 43 0 b BROAH W 2 R AR T
36.97% (P <0.05) f146.17% (P <0.05) ,

x2 ERETERXEFEERERNRE

Table 2 Effects of SG-B on growth performance in weaned piglets

WiH X R TERAA SG-B 41 SEM
Items Control group Sodium butyrate group SG-B group

¥ Initial weight/kg 5.85 5.83 5.88 0.04
K& Final weight/kg 9.26" 9.67" 9.79° 0.16
3 A ADG/g 341.42° 383.53" 391.25° 12. 46
T4 H R it ADFlI/g 537. 54 543.37 548. 49 23.85
RHE L F/G 1.57° 1.42° 1.40° 0. 04
JI§ {5 % Diarrhea rate/% 13.58" 8.56" 7.31° 0.55

7 Bl R AR AN RN PR R OR 22 57 B35 (P <0.05) , By Rl [ 7 R 27 AR E (P >0.05) o T,

In the same row, values with different small letter superscripts mean significant difference (P <0.05) , while with no letter

or the same letter superscripts mean no significant difference (P >0.05). The same as below.
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2.4 SG-B XU 91 {F 55 f7 57 b= 18 i M B9 &2 T

H ¢ 3 Al AL, FIXT BRZH AH EE, SG-B 41 T 1R
I D — LR MR BE 4y 5 B E AR T 31.01%
(P<0.05)F123.61% (P <0.05) ; it A AL B IE

PEAY ) 55 B BRI T 34.18% (P <0.05) 1 29.10%
(P<0.05), SG-B 4 AT ERENAIA] 2 DEFRIY T
BEER(P>0.05),

*3 SG-B Wi {FIEIE REREENZIE

Table 3 Effects of SG-B on intestinal barrier permeability in weaned piglets

TiH PapiEEE) TR SG-B 4 SEM
Items Control group Sodium butyrate group SG-B group

D - F.1% D-lactate/ ( ug/mL) 4.87" 3.72° 3.36° 0.17
%L DAO/(U/L) 3. 54" 2.51° 2.33° 0.13

2.5 SG-B XfHi 9T 3 A RIE T SR

H 3% 4 AT, TRRENZH A1 SG-B A1)+ 481
HBEREMAEEESREHRE IEDE S TX
A (P <0.05) , R IR E B EH IR T X 4L (P <
0.05) . TRRENLZ WAoR B B i T0 R, (3 22
SAREE(P>0.05);SG-B 4140 E & B i 5 T

T RN FIXT BRZL (P <0.05) o T BR A 2H [ Ji 4%
B R T RS e R R L R T R
HEEFARE(P>0.05);SG-B 44 E = E K
WEmEE SRR L B 2w TR AT
FREMAL (P <0.05) , Fass R K F X AL A T
FREMZL (P <0.05)

* 4 SG-B XWETIFHEIARIER SN

Table 4 Effects of SG-B on intestinal mucosal morphology in weaned piglets

SUH ltems Xt B2 TRMA SG-B 41 SEM
Control group Sodium butyrate group SG-B group

+ —38 % Duodenum

4 F = B Villus height/wm 332.15° 372.36" 380.81° 9.13

Fas5 R Crypt depth/pm 307. 64° 279.23" 274.37" 8.08

Y B/ s TR BE V/C 1.08° 1.33° 1.39° 0.06

2= g Jejunum

24, & 5 B Villus height/pum 422.41° 434.85" 467.33° 10.21

Fas5 R EE Crypt depth/ pum 325.17 304. 82 299. 28 9.24

RS/ KR IRE V/C 1.30° 1.43° 1.56° 0.04

[ iz Tleum

4, & 5 B Villus height/um 378.42° 389. 26" 424.79* 11.32

Fa 55 %3 Crypt depth/pm 263.75" 258. 09* 229. 96" 8.07

U R/ RS TR V/C 1.43° 1.51° 1.85° 0.05
RTCA Y ee , HJBE R BOR R4, 6 J5 52 R R %

3 W H90% o WRE AR BESE T RE R R TR fh T

ek JC 2 #h i 92 55 X mSiO, - nH, O 3 4 i /K
17138 A8 AU R /N AN TR 1 22 £L 9 o, B A T i i 22
FLESH , HE 2 i BUK, RE W BH7F 22 W I, A1 O
AR R 7R A AL R AR . T R R AR AR
PR AEE , il o B e JE A Sy A T3z 1o
FHEARZI I B U, Radin 1 R ARk
FRAE R B R Ty B R e B A D 2 1) 3

A B AR T A BT R A R L i W B A
S i R A I RE A4 T e IR B D . AR
FBL, AE R T ML L R TR B BB
41.1% , IR S5 I T 4 R A A — B

D - ZLEJE B i A, K AT L 5L
PR AT 1 S5 A A 1™ W o 24 M ok I I B 52 4
I, D — LR FI AT 3 i i 36 B A ML o 745 I
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Silica Gel Controlled-Release Butyrate Affects Growth Performance and
Intestinal Mucosal Barrier in Weaned Piglets

HU Caihong ZHU Kang QIAN Zhongcang LUAN Zhaoshuang LI Weifen
(Institute of Feed Science, College of Animal Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: This experiment was conducted to study the effects of silica gel controlled-release butyrate ( SG-B)
on growth performance and intestinal mucosal barrier in weaned piglets. SG-B was synthesized and character-
ized. A total of 54 piglets ( Duroc x Landrace x Yorkshire) with an average body weight of (5.8 £0.2) kg
were weaned at 21 d, and randomly allocated into 3 groups: control group ( basal diet), sodium butyrate
group (basal diet + 0.10% sodium butyrate) , and SG-B group ( basal diet + 0.19% SG-B), with 3 repli-
cates in each group and 6 piglets per replicate. The experiment lasted for 10 days. The results showed as fol-
lows: 1) the butyrate content was 41. 1% in the SG-B. 2) The average daily gain of the SG-B group was sig-
nificantly higher than that of the control group (P <0.05), and the feed/gain and diarrhea rate of the SG-B
group were significantly lower than those of the control group ( P <0.05). 3) D-lactate concentration and di-
amine oxidase activity in plasma of the SG-B group were significantly lower than those of the control group
(P <0.05), and there was no significant difference between the SG-B group and sodium butyrate group ( P >
0.05). 4) The villus height and villus height/crypt depth in the duodenum, jejunum, and ileum of the SG-B
group were significantly higher than those of the control group (P <0.05), and the crypt depth in the duode-
num and ileum was significantly lower than that of the control group ( P <0.05). The results indicate that sup-
plementation with 0. 19% SG-B can improve growth performance, decrease diarrhea rate and protect intestinal
mucosal barrier. [ Chinese Journal of Animal Nutrition, 2011, 23(12) ;:2170-2176 |

Key words: silica gel controlled-release butyrate; weaned piglets; growth performance; intestinal mucosal bar-

rier
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