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96 k-FHHREAH(5.7+0.2) kg 6921 B4 x K x X7 B 3455, AL R 3 20:1) 3 BB 4a,
BAPE R BB AR 3 2) BALSE L, 4R AR A B AR AR P R m 3 000 mg/kg 4 (B AR 69X IE A3 )
RBACE A, SR A R A AR P R Jm 300 mg/kg B (2h R AACH) 09X IR, R4 NEL,
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Fig.1 AFM image of nano zinc oxide
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96 KA E N (5.7 +£0.2) kg (921 H ik
SRR xR ) ORI A 4 R TR — S AR E AR Y
J7E BERLOT A3 20 o 1) X IR, ] IR AL Tl A R 5 2)
AR, TR MR AESE A R AR TN 3 000 mg/kg B
CRALRE) MR RN 53 ) K E AL PEAL, 1] MR A 2
il G A A 0 300 mg/ kg B (K AL B ) 19I5
. FHAANER, BIERL 8 K (A%
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(FAEE 2 3k, AR50 1/2)  IUATES 4% %
B BE 22 BV (45 T SO 40 mg SR L H 2 4h) it
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L4.1 ARG

B ARG e R R E R MR E O,
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Table 1 Composition and nutrient levels of
the basal diet (DM basis) %

i H Items 2 & Content
JE R} Ingredients
%k Comn 58.00
iK1 Soybean meal 17.00
fZ Ak 4 Ig K 5 Extruded full-fat soybean 7.00
£ty Fish meal 4.50
FLiE 4 Dried whey 4.50
¥ Wheat middling 5.00
WER %45 CaHPO, 1.50
ik NaCl 0.25
4% Limestone 1.10
L - & R EEREE L-Lys - HCI 0.15
Wikl Premix" 1.00
411 Total 100. 00
K- Nutrient levels”
WfLfE DE/(MJ/kg) 14. 01
HIE F 5 CP 22.84
45 Ca 0.86
Wk TP 0.75
Hi = R Lys 1.13

U 3 VR B S 4 T 5 4 K 332 it Premix provided the fol-
lowing per kg of diet: VA 1 500 IU, VD, 200 IU, VE
10 IU, VK, 0.5 mg, VB, 3. 6 mg, VB, 1.0 mg, VB,
1.5 mg, ¥ & biotin 0. 05 mg, Mg folic acid 0. 3 mg,
D — JZ i D-pantothenic acid 10 mg, 4 fig nicotinic acid
10 mg, fH# choline 500 mg, Cu 6 mg, Fe 100 mg, Zn
100 mg, Mn 4 mg, Se 0.30 mg, 10.14 mg,

DAL RE T A, oA N 92 . DE was calculated

value and others were measured values.

1.4.3  [f3% D - FLR A e A LG ( DAO) Il &
SRR 1 J7 B 206 B B 5 1M
Wb D — FLER & = Fll DAO 514,
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1.5 HiEsE

Ws LI 20 = bp i 22 20, B A B 73
PreR ] SAS 6. 12 ) — L PEAL B (GLM) 17,
P P <0.05 {0y 22 53 1. 35 B9 H Wb e

2 & B
2.1 AEKiEgE

YRR AE A BT T 05 4 8 A R PR BB 1 5 i) D 3%
2, SXFHEALAH L, 480 Ak B AL RN 90 oK S5 Ak B AL T 5
15 ADG 4> W3R & T 5. 60% M1 7. 26% (P <
0.05) , jE 1B R &AE T 67.96% F 70. 82% (P <
0.05) ;3 LW w1154 ADFI fil F/G #5170 Ig % 2% 5%

(P>0.05) , AALBEl Ag Kk AL B2 22 ) A Kok
REfEPR 2 AR E (P >0.05),
2.2 TBRSEN

YRS AL BE T BT 5 41 25 W TV 28 485 440 1) 5% i)
W3, SXT A M L, 90K E AL BE UL 5 28 A
35 HIRG B S M T 12.64% i1 10. 80%
(P <0.05);28 H ¥ b2 sy WREE AL T 15. 42%
(P<0.05);28 F135 H 5L E &/ s T4y
B3R T 33.61% f117.11% (P <0.05) . AAfbsE
P RNGK AR AL 2Z 18] 25 I T8 A 45 40 45 48 br 25 22
FARZE(P>0.05),

x2 MAREWBEXTE R E KRR

Table 2  Effects of nano zinc oxide on growth performance in weaner piglets (n=4)

W H pogiHil

Items Control group
¥ Initial weight/kg 5.89 +£0.50
K7 Final weight/kg 10.71 £0.72

344.28 +12.99"
541.74 +45. 32
1.57 £0.22
18.54 +1.42°

4 T ADG/ g
FEJH R fri ADFL/g
KHE L F/G

5115 % Diarrhea rate/ %

A rEA R A R
Zinc oxide group Nano zinc oxide group
5.88 +0.48 5.87+0.43
10.97 0. 57 11.04 1. 04

369.29 +13.04*
564.25 +48. 37
1.53 0. 14
5.41 +0.85"

363.57 +10. 64"
558.51 +43.06
1.54 +0.17
5.94 +1.02°

AT B B AR AR ING TR OR 25 5 B35 (P <0.05) , o7 B sl 8 SR b R 7 R R 2 AR E (P >0.05) . K

ESCIR

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.

®3I MRENENEIFEZERS SRR

Table 3  Effects of nano zinc oxide on jejunum morphology in weaner piglets (n=4)

H#% WH papitckizl AAbirA YK AR
Days of age/d Items Control group Zinc oxide group Nano zinc oxide group
B Villous height/pm  315.43 £20. 62° 352.14 +22. 54° 355.29 +23. 64°
28 55 Crypt depth/m 258.17 £20. 34" 223.36 +18.16" 218.37 £17. 56"
Y /R E V/C 1.22 £0.09° 1.58+0.11° 1.63 £0.12°
B Villous height/pum  337.92 +19.12° 363.52 +£21.27%" 374.43 £21.62°
35 MBS EE Crypt depth/pum 221.67 £17.23 208. 53 +16. 52 210.18 £15. 54
WEEE/ FEEE V/C 1.52+0.12° 1.74 +0.11° 1.78 £0.10°

2.3 Mm¥%E D-ZEES=F DAO FH

AR ACEERT BT A6 3K D — FLIR & i AN
DAO {2 43 3l WLIEL 2 FE 3, 5 %) RG] AH
o, BALEEH A% 28 135 Hid I3 D - FLER & &
Sy RIREAR T 27.91% M1 19.80% (P <0.05) ,DAO
TS BIFEAR T 26.55% F126.15% (P <0.05) .

5 HRAAH L, oK S AL BFALA 754 28 F135 H %1
WD —FLIR A& MR T 28.97% Fil 20. 23%
(P <0.05),DAO & £ 4 B F& A% T 28. 61% Fi
24.92% (P <0.05) , AfLFFHMPIK AL Z
6] L3 D — FLIR & & F1 DAO G £ F A B E
(P>0.05) .
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Fig.2 Effects of nano zinc oxide on plasma

D-lactate content in weaner piglets

= X4l Control group

iy HAEEH Zine oxide group
S 8 A wKEALEL Nano zine oxide group
2 77 2
E 6 b
g 5 2 D
S 4
()]

3_
H o,
HI
o 14
5 o

28 35

Hi#& Days of age/d

3 YURELER TS M
TREAEBEEENm
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DAO activity in weaner piglets
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AR AALFE R GIOKR (1 ~ 100 nm) {175 B
PRI, A REOT S RGE 1T X3 38 /9 4 AL
ST RIS T AR P B 300 me/kg
(GRS ALSE) A1 3 000mg/kg $F (A ALEE) X W7
HRA R FIRIE B . S5 R R, 53 A
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S Y, S 40 7 200 T T A 3 B v I
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PRI VS R T 45 AR R ) O WA e i 8 A
A %

EH M Z 2 H TR T 90K B AL B 1 2 A DT
Teo TR SR B KL LEE AR T
2K SE AL B /N 1 R 2 % s B A A
WA RO 5 (LD, ) 7 1656 mg/kg, 11
SV B K AR AL B /IS UV R BT 44 240 6 £ 952
Ve AT WS B0 70 i — 200 6 2R, R B sk ok
W (24h-1C50) Jfy 21. 94 pg/mL, 44K S kb
EIL7/ IR LR I R E | 2 NN | Bl B 3 O
AIRE RN 300 mg/kg B (4K EAEE) K&
T35 b B0 S5 1EL 40 oK R A0 B X A 0% 1) 2 4
1 ¥ 7 HE— ST
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B 1 b Kz A e B R 0 7 R T
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AT AR R, S IR EL, 48K
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T 32 451, {EL 5 0 /8 390 ik ) 49 K SR AL B R T
B 25k B AT B 4 T, LR — O T AT RE 2
Ak A AL S B BRI R B, A B T4
EHCEY X R R, 55— J7 T 1] RE 40 K A Ak
B AR I E R AN R R
3.3 MRELENHPNFEGEEESEEN
A

DAO Ji: A FIHFL3h 4/ N BRI )2 90 b 2
A TG JEE T A ) 200 T PR R, B e Y 4 A
R A2 15 R B VIH G s D — SLIR 2 18 1l 84 40



2 4] IR UL 56 « A K S X I 3 7 8 £ A R A M 2o e B ) 2 289
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DAO {f P84 i F A% T X IR 4L, 9K B AL Al S
AL Z A 22 S A B . AWFSE R B R
IR SR A A 8T B 24 B8 00 1 DB 7% 17 8
(158 M 205 N30 325 P 1O 394 0, B 3 7 20 I e e, 1]
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Effects of Nano Zinc Oxide on Growth Performance and
Intestinal Mucosal Barrier in Weaner Piglets

HU Caihong' YOU Zhaotong® ZHU Kang' LUAN Zhaoshuang'
(1. Institute of Feed Science, Zhejiang University, Hangzhou 310058, China; 2. Institute of Virology and
Biotechnology Research, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract; This experiment was conducted to study the effects of nano zinc oxide on growth performance and
intestinal mucosal barrier in weaner piglets. Ninety-six ‘ Duroc x Landrace X Yorkshire’ crossbred piglets
with an average body weight of (5.7 +0.2) kg were weaned at 21 days of age and randomly allocated into
control group, zinc oxide group and nano zinc oxide group (4 replicates in each group and 8 piglets per repli-
cate). A basal diet was the diet of control group, a basal diet supplemented with 3 000 mg/kg zinc as zinc ox-
ide was the diet of zinc oxide group, and a basal diet supplemented with 300 mg/kg zinc as nano zinc oxide
was the diet of nano zinc oxide group, respectively. Feeding trial lasted for 14 days. The results showed that
the diet of nano zinc oxide group improved average daily gain ( P <0.05) and decreased diarrhea rate of pig-
lets (P <0.05) compared with the diet of control group. There was no significant difference in growth per-
formance and diarrhea rate between the piglets of nano zinc oxide group and the piglets of zinc oxide group
(P >0.05). The piglets of nano zinc oxide group had higher villus height and villus height/crypt depth (P <
0.05), lower plasma D-lactate content and diamine oxidase activity (P <0.05) compared with the piglets of
control group. No significant difference in intestinal mucosal barrier was found between the piglets of nano zinc
oxide group and the piglets of zinc oxide group (P >0.05). The results indicate that the diet supplemented
with 300 mg/kg zinc as nano zinc oxide can protect intestinal mucosal barrier, decrease diarrhea rate and im-
prove growth performance, which is comparable to the effect of the diet supplemented with 3 000 mg/kg zinc
as zinc oxide. [ Chinese Journal of Animal Nutrition, 2012, 24(2) :285-290 ]

Key words: nano zinc oxide; weaner piglets; diarrhea rate; intestinal mucosal barrier
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