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PEREORE, A A BC R T 8 — i 1], Francesch
SR IRAE 7R TS TS SR K [1 ~ 21 B % R R
(ME)12.56 MJ/kg, ¥l (1% (CP) 1. 1% , 45 % i
(AP)0.43% ,4E (Ca)1.01% ;22 ~ 42 H % : ME
13.39 MJ/kg,CP 18.1% ,AP 0.39% ,Ca 0.94% |
YRR B3 S FEAIK 355 kI/kg ME (3% 7 {41k 2 ik
fiz (DAA) .0.2% AP f10.16% Ca J5 il NSP fi
5 R TR T 1% YR A S TR R R, T A AR o TR X Y
AR PERE IR B BT, o A K PRI B IE W E
F /K-, Francesch 25 I\ Ay 1% it il 790 7T Sy PR X8 £
RHE 71 24 355 kI/kg ME 3% DAA 0.2% AP Al
0.16% Ca, [RIXGFN ARG PR iz 38 T A Rt 10 22 5 5
HOG RN E R R A B eSS HA
WS i AEL G 8 7 R, T AR LT RO AR T
HrbyrE RO w0, B, 2 A6 e &
FE RIS Fa) ek rh s A AR A 1 R RO, H B SR R
EREONERZ . Rt A 56 DR A R Sy BIF 5
X4, TERRARAS R K F (1) ME \DAA [ Ca Fi1 AP fifi
HS IR IR it AN NSP il 1) S A Tl A 5L 5 4%
T PR AR A M BB KR RN ML Ca 8 (P) R
(RS , <33R 12 52 5 T 0] A2 4 il ] AL 11 3 L
ME .DAA [ Ca FI AP 7KV, Sy i il il 570 76 PR 8 A 7
H )£ BN AR e AR A

1 #MB5FZX
1.1 R

TR A I ity 1) 391 E <22 3tk 5 R A A PR ]
PRAE, A&y 0.2 mL/kg, AJ & T oo ] #R 42
HERRBERFL 100 U, B — # KA AT 100 U FIAH R
fiti 500 U,
1.2 it 5z

RECRAH 2 x2 +1 WP, #8040 X1 H
W4 AR A AW BEATL ATl 5 N4, 43 5k IE
XFHE(PC) 41 Xt IE 1 (NC1) 21 (7€ PC 41 Ffili -
R fI% 334. 40 kI/kg ME 2. 00% DAA .0.15% AP
F10.10% Ca) xR 2(NC2) 241 (£ PC 2H B Al
&A% 418. 00 kI/kg ME 2. 50% DAA .0.20%
AP f10.15% Ca) L S #E NC1 F1 NC2 40 43 5 7%
TS 52 4 W I 7] (0. 2 mL/kg ) By A0 (NC1 +
E.NC2 +E)4, % Tk AP /K F Al it 5 SN 18 58

T, 150 I IL AP JKF-2H (NC2 #1 NC2 +E 4)
FWSANERE, HRAHK 10 MER, B1HEHKE 16
Hg
1.3 REER

RIS R B oK — TR — 42K — KO, ]
BHEREE F7 85 2 B b B AR 43 SO FR M E
F2008) ., IREEHI(1 ~21 HIR) FI5 (22 ~
35 Hi%) o AFERFBORARL, Hk R 80 °C A
BHECRL B2 2.0 mm, J5 PR B0R. H 42 3.5 mm; iR
5 AR 2 B S B SR KO WL 1o TR R R AR S B0
7 SR VB A 2053 01 Ay a] T AL #SE 2 R (DLys ) < AJ
TH AL 282 ( DMet) - 7] {4 4k 75 282 ( DThr) - A ik
{6501 (DTrp) =100:48:66:27 F1100:44:67:23" . Wiz
SR EFPRLS FH /NS 2B o
1.4 3EtRiNE
1.4.1 KRR

RIS 21 M1 35 K 20.00 LI &y By 4%
5 LUR &R (FI) Wikl 2% H 08:00, LI & by
s IE AR, 55 4% B BORS (A i (BW) (K3
(BWG) FI MiEHE [ (F/G) o il 5745 B Bl 5a g
FETIE O R A B BOE T %
1.4.2 ¥ Ca P & 5 MG BEER G (ALP) 35 4%

RIS 8.22 fI36 R EE %R 1 HAEE
238 F ¥ BW 1y i 55 15 80 kR I 12 mL,
3 000 r/min 4 C&.[> 10 min B | 2 3 7% F EP
B —20 CIAAF, R 4 A gh AL 2 B A0 i v
Ca.P & ALP ik,
1.4.3 JREMK5 (Ash) (Ca Fl P 5

IR EE 8.22 Fl 36 KasEA %1 Has i 4
UTF-X BW G L, S8R I F AL BE , 3 B 20 S B
FREMAS, —20 L, M aT, IR B B K 2
5 min Ji5, 58 240 B R B R NLIA gk gh 4, &
ZEERLAE 24 h 5, BT 105 THEES 24 h,550 CIK
b, JKAL 5 #E4T Ash Ca P & &g E" ",
1.5 Sitath

I e R SPSS 17. 0 84k 47 S &= 7
245701, 25 5 W % 3 H Duncan [K ik #E1T Z2 & b
Bo BAEUSFIME £ W fERE IR, A P <0.05
ZSHE,P<0.01 HEFHREE,
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Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
1~21 H¥& 1 to 21 days of age 22 ~35 H i 22 to 35 days of age
5
Ii;i EXE GO GREE2 IEXIER WD G2
PC NC1 NC2 PC NC1 NC2
JE#} Ingredients
%>k Corn 53.00 57.00 58.00 62.00 63.00 64.00
KA Rice bran 5.00 5.00 5.00 7.00 7.00 7.00
5.7l Soybean oil 3.42 1.44 0.81 2.69 1.43 0.95
¥4 Soybean meal 27.50 24. 00 24. 00 9.20 8.50 8.00
FEFFH) Rapeseed meal 3.00 3.00 3.00 6.00 6.00 6.00
¥R Cottonseed meal 3.00 5.00 5.00 8.00 8.50 8.50
L - # iR R £k L-Lys - HCI 0.12 0.16 0.15 0.28 0.27 0.28
DL - FE ik DL-Met 0.20 0.20 0.19 0.12 0.11 0.11
MRS CaCo, 1.12 1.42 1.47 1.27 1.54 1.56
IR 45 CaHPO, 1.49 0.58 0.27 1.13 0.24
L - Jr& % L-Thr 0.01 0.01 0.04 0.04 0.04
L- % L-Trp (10% ) 0.68 0.70 0.69 0.41 0.38 0.39
fiZ 1 + Bentonite 0.39 0.41 0.33 0.83 1.96 2.14
Bk NaCl 0.40 0.40 0.40 0.40 0.40 0.40
AL EBH Choline chloride 0.15 0.15 0.15 0.10 0.10 0.10
YA Z R AR Vitamin premix’ 0.03 0.03 0.03 0.03 0.03 0.03
Y B B L Mineral premix® 0.50 0.50 0.50 0.50 0.50 0.50
41t Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
#F 7K Nutrient levels”
R EE ME/ (MJ/kg) 12.12 11.79 11.70 12.12 11.79 11.70
HEE R CP 19.30 19.00 19.00 16.00 15.90 15.80
45 Ca 0.90 0.80 0.75 0.85 0.75 0.70
Vi TP 0.70 0.56 0.51 0.67 0.53 0.49
AR AP 0.40 0.25 0.20 0.35 0.20 0.16
T4 4L #i 2 8 DLys 0.96 0.94 0.94 0.76 0.75 0.74
Bl Ak 3 2 %2 DMet 0.46 0.45 0.45 0.33 0.33 0.33
1k Jr & Bk DThr 0.64 0.62 0.62 0.51 0.50 0.50
ALt & R DTrp 0.26 0.25 0.25 0.18 0.17 0.17

D i A 2 WO R R 4 T S iR B E2 4L The vitamin premix provided the following per kilogram of diets: VA 9 000 IU, VD,
1500 IU,VE 7.5 IU,VB, 0.6 mg,VB, 4.8 mg, VB, 1.5 mg, VB, 0. 009 mg,jZ g pantothenic acid 7.5 mg, "-fig folic acid

0.15 mg, JHfi# nicotinic acid 20 mg,

DYy B R N A T v A AR $2 it The mineral premix provided the following per kilogram of diets; Cu ( CuSO, - 5H,0)
8 mg,Fe (FeSO, - 7TH,0) 80 mg,Zn (ZnSO, - 7H,0) 90 mg,Mn (MnSO, - H,0) 70 mg, Se (NaSeO,) 0.3 mg,I (KI)

0.4 mg,

D B F KRB . Nutrient levels were calculated values.

2 & R
2.1 REEAEEF AR EK TN

F 7 2 AT%0,21 H % NC1 A1 NC2 4] J 3 BW
Wi FEAR(P <0.01) , 5 NC1 414 Lt ,NC1 +E
AN BW ) 8% 25 (P <0.01) ;5 NC2 44
., NC2+E H A BW B EH# B (P <0.05),

1~21 Hi#, 5 PC 4 #fl tk, NC1 1 NC2 4 15
BWG F1 FI ¥ % B E &AL (P <0.01); NCL FI
NC2 41 F/G J¢ NC2 b 1= % i i FH 4 i (P <
0.01) ;5 NC1 4 AH I, NC1 +E 41 N BWG FI
FIRR & #25 (P <0.01) fHARIEF PC 4KF,
PiEZRMEE (P <0.01), % F/G A B %
(P>0.05);5 NC2 44t ,NC2 + E 4{ BWG .
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PR (P <0.05) FI R 245 (P <0.01) , 3k
TR B ERER(P <0.01)

35 Hiy NC2 +E 41 N1 BW 4 g 1% T HoAth
F4(P<0.01),5 PC 4 HH,NCI1 4 BW % i
FIEML(P <0.01), 5 NC1 44 ,NC1 +E 4[4
5 BW i @ 42 & (P <0.01), 22 ~35 H i},
NC2 418 H 4 FFET-;NC2 + E 41 A% BWG F1 FI
Py AR T A4 4 (P <0.01) ;5 PC 21 H

It ,NCI1 2 BWG F11 FI #f B Z &AL (P <0.01) ,%E
TR EHERE (P <0.01); 5 NCIL 441 I,
NC1 +E4 A BWG i i E 425 (P <0.01),FI
WERF(P<0.05), % F/G B HEANLEE (P>
0.05) , i B EFFARIET- (P <0.01) , HHr BWG
M FL AR IE 3] PC 4 K- (P <0.01) ,FE T 583k 5|
PCHKF-, MEZFABE(P>0.05), 1 ~35
Hib 5 22 ~35 HIRZE K10,

R2 BEEEEEEIFIABEREREN R

Table 2  Effects of liquid compound enzyme preparation on growth performance of meat ducks

W H H i 413 Groups P K
Ttems Days of age PC NC1 NC1 +E NC2 NC2 +E P-value
56.9 57.0 56.9 56.9 57.0
1 0. 260
+0.0 +0.0 +0.1 +0.1 +0.1
1 148.50 885. 71 1 016.00 209. 32 270. 82
ki BW/g 21 i . ; . ) 0. 000
+8.71 +13.91 +14.74 +12.78 +11.75°
2 269. 10 1 657.30 1 970. 40 454.17
35 . . ; 0. 000
+11.11 +27.23 +22.88 +92.56°
1 091.60 828.73 959. 11 152. 47 213.81
1-~21 1 . . . 0. 000
+8.69 +13.92 +14.73 +12.75¢ +11.74
) 1121.20 769. 14 954. 29 164. 57
kI BWG/g 22 ~35 oo o . 0. 000
+5.39 +23.22 +25.29 +80. 24°
2 212.20 1 600. 40 1913.50 397.08
1~35 , : , 0. 000
+11.08° +27.21° +22.85°¢ +92.55¢
1 698. 30 1 359.80 1 583.80 291.72 411.89
1~21 . : : . ) 0. 000
+18. 59° +27.33° +13.22° +27.89' +26.05°
B by g 255240 2 113. 60 2 302.70 433.90 0,000
ARETVE +14.12° +101.12°  +30.80° +189. 74¢ '
4183.40 3 322.30 3 829.30 846. 87
1~35 . . : 0. 000
+24.32 +109.21 +39.15 +169.01¢
1.56 1.64 1.65 1.92 1.92
1~21 . . . . . 0. 000
+0.01 +0.01 +0.02 +0.03 +0. 03"
2.28 2.75 2.42 5.53
i F/G 22 ~35 0. 000
R L +0.01° +0.11°¢ +0. 04° +1.73°
1.89 2.08 2.00 2.09
1~35 . . o . 0.002
+0.01 +0.05 +0.01 +0.08
0.63 4.38 0.63 86.25 61.25
1~21 , . 0. 000
+0.63° +1.88° +0.63° +3.06" +6.06°
-3 Mortalitg/% 22 ~ 35 0.00 11.88 0.00 14. 06 0. 000
22 ortalr ~ ¢ N . . .
e +0. 00° +2.54° +0.00° +6. 44°
0.63 16.25 0.63 72.50
1~35 . ‘ . . 0. 000
+0.63 +2.12°¢ +0.63 +3. 19"

17 Bl SR AR AR B R R 2 AN (P >0..05) AR PR R R 22 7 3 (P <0.05) A ] 78 2R 22 7 R i 3

(P<0.01), T,

In the same row, values with the same letter superscripts mean no significant difference (P >0.05) , while with adjacent let-
ter superscripts mean significant difference (P <0.05) , and with alternate letter superscripts mean extremely significant difference

(P<0.01). The same as below.
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2.2 BAAEEAHBHEFNAMWMFE Ca,P SEF
ALP MR

23 nl 1,5 PC 414 kb, NC1 F1 NC2 4 7
21 H I3 Ca & g4 B PR (P <0.01) 5
NC1 A xf 7 HiB I iE P & B F (P >
0.05),21 Hi¢ I P B F4H & (P <
0.01) ;35 HI&IME P & & 8 F M (P <0.05),

35 Hiy ALP J& PR 2 & 12 & (P <0.01) ;NC2 4
21 Hi Mg P & m Ak BRI (P <0.01), 5
NC1 4L ,NC1 +E 41 35 H iy P & & B &
R (P <0.05),35 HRIMIE ALP 3% M4 #) i 3 FF
(P <0.01), 5 NC2 ZHALL ,NC2 +E 41 7 Hi?
M3 Ca & EHE 5 (P <0.05) ,21 HEg MG P
i M ALP 35 PERE B 4 (P <0.01)

R3 REEEHIFIXAGMES B EMEEBREE SN2
Table 3 Effects of liquid compound enzyme preparation on calcium and phosphorus contents, and
alkaline phosphatase activity in serum of meat ducks mmol/L
Ui H H # 2 5] Groups P (i
Items Days of age PC NC1 NC1 +E NC2 NC2 + E P-value
2.70 1.78 1.78 1.62 2.40
7 a cd cd d o7 ac O‘ 008
+0.14 +0.20 +0.10 +0.26 +0.31
2.52 1.74 2.02 2.15 2.36
45 Ca 21 . B o be b 0.001
+0.11 +0.09 +0.12 +0.06 +0.13
2.56 2.22 2.38 2.74
35 b b o . 0.103
+0.16° +0.07 +0. 14 +0.19
4.82 4.69 4.87 3.52 2.22
7 ab ab a ac c O 038
+0.46 +0.79 +0.37 +0.68 +0.84
" 5.03 6.28 5.47 1.01 5.35
@’/ﬁ P 21 c a ac e ac 0 000
+0.27 +0.49 +0.22 +0.04 +0.31
3.52 2.10 3.18 1.06
35 . be . . 0.001
+0.42 +0.33 +0.37 +0.27
. 481.00 728.48 625.68 702. 42 987.78 0. 044
+33.62°¢ +42.03* +45.88" +188.81* +128.90" '
481. 44 804. 24 757.00 221.00 1 005. 04
RE R R B ALP 21 0.001
RN +37.81" £201.33"  £71.58% £2.14¢ +84. 80"
463.40 1482.12 1 045.54 1 155.56
35 . . b qc 0. 000
+32.35 +143. 86 +72.67 +156. 84°
2.3 BEESHAFAMGEESE Ash,Ca #1 P
SR 34 #
HaR4 mIHL, 5 PC AL, NC1I MINC2 I8 3.1 EBHFKERFIMESE S 7 3t kw0

H Ash Ca #l P & @ B FEA(P <0.01),
5 NC1 A ,NC1 +E 4 i£ 5 Ash Ca Fil P &4
WRFEIR G (P <0.01), HHK BEMT PCH
(P<0.01), 5 NC2 44 AHt,NC2 +E 4 g ¥ #2
w121 HiglgH Ca i (P <0.05) fHXIRH P
Fl Ash A B2 (P >0.05)

KB IN

TE — 5 30 Bl P o A0 A R e 2 T 33 3l 4
FI, Xie %" /£ 0 ~ 3 JEE b 50 b i 0F 58 & 30,
W B ME K F M 12, 75 MI/kg B K =
10.26 MI/kg,FI § F/G i %325, Hrf ME /kKF
M12. 14 MI/kgF&fEF] 11. 50 MJI/kg if FI 4285 4~
B3, EARDFFRH,NCL Fil NC2 44357 PC 41
(12. 12 MI/kg) 1 3L Tl I F& (% 7 334. 40 A1
418.00 kJ/kgl) ME, 7K RE #2 &1 sh ¥ 1) FI, ] g /2
A AR I b PC 4 HE AP KB 8 0. 40%
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TEM LAY FFEA% 0. 15% F10.20% By fa)# AP J5 i
AR AP ZKSF- Bk 530 NC1 Fi NC2 41 A5 FI &5
AR TR EERNE, RZWIFRE LN,
AP Bt S E S BW FI L, F/G 2521,
P ik Z T 5 00 TS S R R A T BROR  BI A
B LU R ROK ST R (R 1E AT, M EE R e A
KERE, FEOET, AR R AR BIBLS, Y
AT AP K1 ~21 HildH 0.25% ,22 ~ 35
H#h 0.20% i}, RS RIBBE T )y, TR ES
Yok, HESBOET, o T AR W RE 0% K 4 IR
BERCIGHL P, Adeola™ '™ L 7 H i A1 g BF 58 Xt
% %P 500 .1 000 F1l 500 U/kgti BRI P 24 it
4350 h 0.453.0.847 F11.242 g/kg (AfR . TEXE
AR PP A IR i R 3 B2 = 8h ) BW . BWG FiI
FIVT™ BRAMAM P R . AR AT F 2R
SER USRS B A5 i ) (RS R T 500 Urkg) |

NC1 FINC2 /v, @& m T AN BW BWG A
FI,{HJ& NC1 +E 411 BW BWG FI FI 3% Ik T
PC 41, 0] B A4 JEL IR — 7 T2 i A B A I il 77 g
i AP (EARFRA TG 0. 15% , 5 — 5 1 /&
FEAh DR A B R R Wi B I, T B0 R A
MAARRE T 2R K, AU KB, 4 P iR
5 — BRI 5 % DR B, W3S A RO I X PR RS ) A
KERERA B m X SA IR A A
il A I A B G AT B/G R — B,
Adeola 5" YE AW 1 AF 5T % B, 78 v 36 1% /N2 4
T rP S 0 A SR B T $ = R A R W R RTE M Y
THAL S (A AEARZh B /N 22 TRDHR b A A5 210 25 LY
ZERL . NDL b BT 4 R R H M AT g 4 R R R
Bt NSP i 7 PR TS ] A (8 15 FH 00 R 32 S it ) A
AR IR SR KT DR R T i AR 2 R
fR 5]

R4 BEECHAFAMBREEHERKS SNBSS ENZM

Table 4 Effects of liquid compound enzyme preparation on contents of tibia ash,

calcium and phosphorus of meat ducks %
5 H H i 4L Groups Pfig
Ttems Days of age PC NCl1 NC1 +E NC2 NC2 +E P-value
. 38.98 27.32 31.49 21.28 21.65 0.000
+0. 44" +0.49° +0.42° +0.72¢8 +£1.01¢ ‘
44.71 34.63 38.39 27.95 27.50
FLIK 4> Ash 21 0.000
ML As +0.42° +0.57° +0.49° +1.028 +0. 568
- 53.56 40.43 44.08 32.95 0.000
) +0.36" +£0.74° +£1.00° +1.12¢ ’
. 15.89 11.23 13.06 8.88 9.38 0. 000
£0.40° +0.28 £0.26° +0.25% £0.39¢ ‘
17.43 13.50 14. 67 9.72 10.93
E Ca 21 \ . . . i 0.000
£0.18 +0.27 £0.37 +0.34 £0.32¢
- 22.89 17.69 19.26 14. 56 0.000
+0.13° +0.35° £0.40° £0. 542 ‘
. 6.49 4.32 5.13 3.30 3.39 0.000
+0.07 +0.06 £0.08° +£0.11% +0.138 ‘
7.68 5.79 6.49 4.52 4. 44
WP 21 . . . 0.000
+0.08 +£0.11 £0.09 +0.16* +0.08*
9.25 6.74 7.49 5.08
35 . . . 0.000
+0.06 +0.15 £0.20 £0.17¢

3.2 EFRKTRFMEASE S H H X ARG
Ca.P fRigthO B M

AARE % B, fF KL AP Al Ca 7K S [ A 6 1L 35
Ca P {5 it i1 ALP 3 1 52 0 9 B 1 A 38 1

AP KPR REAR I AR B E AR 1 ~21 H i P
i, AT RE IR R 2 Sh sk P S HLARE o B B
WTALENJE T B B ey Ca P AR 4E 5 L3 P
ST T35 HRR IS P AR R, 5 A
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W& 4 R — 2 AT RE R il T S K
BPIE A EENC ANRELE R, Viveros  BEk:

A R I AE R XS AP K ST 4 e B s
MERREG T B e w2 P &, AN 2o g
SR W] A R T S AR NI P AR
AR 25 R AR, S5 500 U/kg A 2 i 19 1 25
EAW A 35 HS A MmE P & Eis T
51.4% ., T ALP 4 50% 3 A B 44,7 Ca P
FRMFZE BT, 2 B T8 BN i e i B R AR, AR
gk R & AR Ca F1 AP /K- B4, ALP
PRS2 B2 =, U0 R R JS  ALP 3 PR AR, X
SV IT S R — BT RO R AR P A R
VN B0 AT P R R R G I, i PR AR AR g
MNTAAE M3 ALP 3% VEREAR . B AE AR50 b, il
J& RIS IR ALP 36 PR FEAR S5 PC 2 — 3K
S, Uk BN B IS T RE R P TS AS AR A2 PR A T
2R 5AE T P B2 RS

FEXTFA A REANMLE Ca P A8 45, IR
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Effects of Liquid Compound Enzyme Preparation on Growth Performance and
Calcium and Phosphorus Metabolism of Meat Ducks

HUANG Xueqin' REN Zhouzheng' ZENG Qiufen'* ZHANG Keying'*
DING Xuemei' BAI Shiping' LOU Yuheng' LIU Yonggang®

(1. Key Laboratory for Animal Disease-Resistance Nutrition of China Ministry of Education, Institute of
Animal Nutrition, Sichuan Agricultural University, Ya’ an 625014, China;
2. Adisseo Asia Pacific Pte Ltd ., Singapore 179360, Singapore)

Abstract; This study was conducted to investigate the effects of liquid compound enzyme preparation on the
growth performance, serum and bone calcium and phosphorus metabolism of meat ducks supplementation in
different nutrient level diets. A total of 640 one-day-old male Cherry Valley ducks were randomly allocated in-
to 5 treatments, the treatments included: positive control (PC) group, negative control 1 (NC1) group [ de-
creased 334. 40 kJ/kg metabolic energy (ME), 2. 00% digestible amino acid ( DAA), 0. 15% available
phosphorous (AP) and 0. 10% calcium ( Ca) on the basis of PC group ], negative control 2 ( NC2) group
(decreased 418 kJ/kg ME, 2.50% DAA, 0.20% AP and 0.15% Ca on the basis of PC group) , and NC1 +
E and NC2 + E groups which supplemented with 0.2 mL/kg liquid compound enzyme preparation on the basis
of NC1 and NC2 group. PC, NCI and NCI + E groups contained 10 replicates, NC2 and NC2 + E groups
contained 5 replicates, and each replicate contained 16 ducks. The study included two periods: starter (1 to 21
days of age) and later (22 to 35 days of age). The results showed as follows; 1) compared with PC group,
the growth performance and the contents of ash, P and Ca in tibia in NC1 group were significantly decreased in
all periods (P <0.01) , the mortality at 1 to 35 days of age was significantly increased (P <0.01) , the serum
Ca content at 7 and 21 days of age and serum P content at 35 days of age were significantly decreased ( P <
0.01), and the serum ALP activity at 35 days of age was significantly increased (P <0.01). 2) Compared
with PC group, the growth performance and the contents of ash, P and Ca in tibia in NC1 group were signifi-
cantly decreased in all periods (P <0.01), the serum Ca content at 7 and 21 days of age and serum P content
at 21 days of age were significantly decreased (P <0.01) ; compared with NC1 group, the growth perform-
ance, the contents of ash, phosphorous (P) and Ca in tibia, serum P content and alkaline phosphatase ( ALP)
activity at 21 days were significantly decreased (P <0.01). 3) Compared with NC1 and NC2 groups, the
body weight, body weight gain and feed intake in NC1 + E and NC2 + E groups was significantly increased
(P<0.01), the contents of ash, P and Ca in tibia in NC1 + E group were significantly increased ( P <
0.01) ; and the mortality in NC1 + E and NC2 + E groups was significantly decreased (P <0.01). These re-
sults indicate that the liquid compound enzyme preparation containing non-starch polysaccharides enzyme and
phytase can alleviate the negative effects caused by the low nutrient level, especially the negative effects on
growth performance, calcium and phosphorus metabolism caused by the reduction of AP level. [ Chinese Jour-
nal of Animal Nutrition, 2013, 25(9) :2082-2090 |
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