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KpE I (W) T I R B FL AT % 4 (DDGS) (7
MO A () G FE) Bk (IR ) KA (I8
T OKRBERT (IR ) /22 (BR) (2280 KT (TR
) O (AR /INZEER (W) VK2 (J) (TL
I) FRERE B (W) K RS (RS ) o K iRt
BB #E, i 40 H 5, IR A7 TAE SO A E 0 48
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B A R0 O 52 5 NSP g, B T
AEZ (1 000 U/g) FIAFRMERF (12 000 U/g)
1.2 REshmEH4A

YRR 2.0 kg A4 CREIER JCRERE IR
) 5 A S B ) At B B4 PR 2 SRR S A Sy 3K
Iy, 56 WKLY T A, A8 AN EER
21 NG R 5 A HEURIEAT , B AL VK g 4 5 R
1 il St (] — JsOREA T o it R0 AN i g 2 2
55, o0 it 2 3 A7 a0 A P o e ok 4 5 e
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TR G = HE T, ARG, B BRoK.
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T Rk JEORE P 5 (DM) 5 & I E SR
105 CHERE1E 5, ML 2 58 (CP) & it i I e R
FHPLIRE Bk, MR T (EE) & & B9 IE R &R IR
FRIB: ML 4E (CF) | rp % Uk % 21 4 (NDF ) Fl iR
PEVEUR 21 4k ( ADF) 5 5 0 00 i >R 91 PG 1 4% 21 4
S3MTIE R 43 (Ash) & 810 2R A 550 CXke
25,55 (Ca) & 5 190 5 R T o B R A 1, Bl
(TP) & LAY E R AR (3
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SR FH A A3 0 2 g o b R Jon G 1T S 1)
IR oy FIFHEE o 38 2T T A K HE k7 e 4 ) L 5 4
A FHEM I AN AL, DAY SEFE IR, F AR 5 56
MY 5 d, FEAE N L . BB 4 d, /2 R
(48 h) Ry s 10, AR e ) By oK O i
YOKEE RS A H b 708 4 8 50 g, 28 gk i s it
A7 ], 38 2o 5 ) R X A R 1 60 g fRDRHEURE
KBRS R | JHE 2 BRI £ 2 5 s, SIS0 g
JERL T LATE #2260 g5 N TR0 A E 175 4],
H M ST 50 g B B 432 4> 1A 30 S5 9 4] B[]
B S5 53 SR HEMEY) 48 h, B 100 g 301 10 mL
10% HCI 13 ~5 ji RS FE &), 9 5 RV R AE T
—4 CUkH . AU 58 B 15 HETH P 7% A 60 ~
65 CHA X T EEE, BN R 24 h 5
FREE, e ad 40 H i il O T FE % B R T
HHA4Eh M 24 h DM CF . CP 1 EE & &,
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FoTFRMA (% ) = [ (FRITTEAR -

FRorHE L) /R R A ] x 100

Feor BRI (% ) = [ (R BAHE -

FRorHEME: + NIRRT i) /TR B AR ] x 100
FMATFI TR (g/kg) = T3 RMA A= %
TR HIZ SR S f i x 1000
ENIV (g/kg) = 5 20 n] F H 57455 -
T 1 00 ] A R 3R 4% o

1.4 HESITSHH

K H SPSS 19. 0 GEit 4K AR B ST FEA ¢ K35
HEIKFEH P <0.05, REEE R LLFEHE + b5
" Fom

2 HRE55H
2.1 BYREBERDEAEFRHESSE
% 1 A, 14 F R 9 DM R AR
86.10% ~93.25% 2 [a] ;CP & & il N 3.74% ~
24.52% , b K CP 3 i N 6.95% , K T
[l AR B B FR I (45 17 R Y K
7.80% , Fufl 55 op DR B B SR N (R
(5517 B ™ IR 45 JEORE A AT BE & LR
1.45% ~17.25% , % & 02 K8, B IR Ay 2 ok 5
CF G EiE #H0.51% ~37.83% , MK Hhxm, 1
R R 2, B K B ik NDF & & 6 5. 53% ~
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64.82% = |A], ADF & 4 1. 82% ~45. 74% R
55, M #kIY NDF 5 & 5, B RS (1 ADF & i
Hef , M B OK i) NDF Fil ADF 5 & ¥ 5%, 14 Fl
JEREH oK Ash BB IR AR 1.05% | 1 KA
AR e, AR 2, 52 B4 9. 86% F19.10%

14 Fift J5ORL 9 Ca 1 TP &5 48 45 5w [ DR e o0 S8
FRME AR (55 17 JR) v W] 24 JEORHAH , 11T A
Ca & i e, HL e DDGS Hil FORBH I, £OK AN
FER Y Ca & R AR RO TP 5 i e, K
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Table 1 Conventional nutrient contents of cereals and cereal by-products ( air-dry basis) %
iH PR REOR mEN mes w0 DR W
Items DM CP EE CF Ash 7 e Ca TP

NDF ADF

%>k Corn 86. 10 6.95 3.45 1.71 1.05 9.16 2.48 0.03 0.26
T KM Corn sugar residue 91.71 20.15 8.29 10.20 8.72 41.01 14. 36 0.21 0.75
T ke & HL AT %54 DDGS 90. 75 24. 52 9.25 6.29 5.08  40.89 15. 32 0.25 0.81
fEi4y Paddy 89.49 8.32 1.80 5.88 3.01 15. 46 7.18 0. 04 0.33
>k Broken rice 86. 52 8.67 1.45 0.51 1.36 5.53 1.82 0.03 0.32
K4 Rice bran 90. 88 13.62 17.25 6.41 8.25 20. 60 11.30 0.10 1.49
SKAEH Rice bran meal 90. 42 14.93 1.65 8.36 9.86 28. 33 15.75 0.18 1.76
/N Wheat 86. 66 14.07 1.48 1.73 2.12 13. 34 3.61 0.08 0.35
R #) Secondary flour 87.54 15.12 1.86 0.53 1.43 21.20 5.35 0.07 0.57
K Wheat middling 89.48 12.50 2.04 4.47 3.13 35.38 10.83 0.11 0.75
/NFZ %k Wheat bran 88.76 17.15 3.44 9.56 3.86 36.24 12.18 0.13 0.92
K77 Barley 87.72 10.45 1.54 5.66 2.52 15.78 6.25 0.07 0.32
e %k Oat bran 93.25 3.74 2.23 37.83 3.79 64. 82 35.55 0.12 0.98
H ik Brewers dried grain 92.40 15.73 7.60 30.15 9.10 49.45 45.74 0.32 1.12
2.2 AYRHEBFmMNEBIENESFAER 0.05) , K4t . DDGS #4343 il $2 55 1 5.45%

2 N3 3 3B T A K I 7 T
HIJGE I8 R A A B ] MU R 588
fiti A6 L, W3 i NSP il J5 14 FpJ0kHR) DM 00 F
S, o E ORI T 6.69% (P <0.05)
THEZZ KRN W A o B2 R T 9. 02% Fil 5. 94%
(P>0.05), ¥ .DDGS /N KM R 22 FIIR
TR T 1.26% ~1.88% (P >0.05) ;CP %W
A G A R, Hp kS T 24. 3%
(P<0.05), fF4F R 20 Al 32 v 1 14. 20% A
13.87% (P >0.05) , /N2 &k |67 2K FIKAFAN 530
PR T5.65% .6.48% F17.54% (P >0.05) , HiAts
JOEHE /INIE 4R =5 (P > 0. 05) s EE FW A 14 Ft
A K%, Hd DDGS R 43 582 & 7 12.57% F
12.54% (P >0.05), F R R /NE 4> Sl4R 8 T
7.40% F19.70% (P >0.05) , FA M AN 4 F %
(P>0.05) , HAh B A /NESE & (P >0.05) 5 H
TR FIEEK h CF & &K T 1% , R X i f 7
CF F XA FH 0 00T, Tk i 12 Fp skl CF 3%
MAFHZRA T AR, Hh E KR T79.95% (P <

4.99% F14.55% (P >0.05) , F KA s Fl /N 22 5k
WA (P >0.05) , HAth J5ORHA /Mg $2 i (P >
0.05) o NG TG A 9 M H R 7= b 1 3% 43 2L AT )
FH 25 F00 A FH 2 5 AR [R] 1 A2 A e
2.3 ARMMNSPEEXAMKERER ~mERUAFA
FN ) ENIV

H 3% 4 AT, S 0 NSP i AT DL ) A D ) g
TR ERAI ) A R TR AT, A W BRI
LWL AT R FR5rHG 0. 14 Fh 5k DM | ENIV i
FEl 5 0.09 ~46.92 g/kg, H.A7 £ >k DM A9 ENIV i
Fil o 46.92 g/kg, FPRE B0 H Y 25. 59 g/kg, /N
U KL K 2 R e 2 AR U [ O 11014 ~
17.25 g/kg, HAth 78 91K T 10 g/kg; CP ) ENIV
T 0.49 ~9.55 g/kg, Horp F K &y, k2
DDGS FIK#5, 705k 7. 38 1 7. 50 g/kg; EE
ENIV JEFE H0.13 ~8.85 g/kg, A DDGS #5 , 1
A FHOK MR Y WL AT A FH EE oK UL42 & ; CF ) ENIV
J MO0, 31 ~7.78 g/kg, LA RS e, BOK B
T ER AT A CF R L4
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Effects of Cereals and Cereal By-Products Supplemented with Non-Starch
Polysaccharides Enzyme on Nutrient Utilization Rates of Meat Ducks

ZHANG Xu' ZHANG Yanguo’® JIANG Guitao' ZHANG Jianhua®
WANG Xiangrong' HU Yan' DAI Qiuzhong'”
(1. Animal Nutrition and Feeding Technology Department, Hunan Institute of Animal Science and Veterinary Medicine ,
Changsha 410131, China; 2. Laboratory Management Office, Northeast Agricultural University, Harbin 150030, China;
3. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract; The aim of this experiment was to study the effects of cereals and cereal by-products supplemented
with non-starch polysaccharides ( NSP) enzyme on nutrient utilization rates of meat ducks. A total of 56
healthy adult male meat Ma ducks with the body weight about 2. 0 kg were randomly divided into 7 groups and
8 replicates in each group. Metabolic test was carried out by * hunger strike-gavage method’ to determine ap-
parent and true utilization rates of dry matter (DM) , crude protein ( CP) , ether extract (EE) and crude fiber
(CF) of 14 kinds of cereals and cereal by-products [ corn, corn sugar residue, distiller dried grains with solu-
bles (DDGS), paddy, broken rice, rice bran, rice bran meal, wheat, secondary flour, wheat middling,
wheat bran, barley, oat bran, brewers dried grain] before and after adding NSP enzyme. The results showed
that most of the 14 kinds of cereals and cereal by-products adding with NSP enzyme could improve the apparent
and true utilization rates of DM, CP, EE and CF. Among them, the apparent utilization rates of DM, CP, EE
and CF of corn were increased by 6.69% (P <0.01), 24.73% (P <0.05), 7.40% (P >0.05) and
9.95% (P <0.05), respectively; the apparent utilization rates of CP and CF of rice bran were increased by
14.20% and 4.55% (P >0.05), respectively; the apparent utilization rates of EE and CF of DDGS were in-
creased by 12.57% and 4.99% (P >0.05) , respectively; the apparent utilization rates of DM and CP of sec-
ondary flour were increased by 1.26% and 13.87% (P >0.05), respectively. NSP enzyme addition could
make most of the cereals and cereal by-products release additional effective nutrients. The effective nutrient im-
provement value ( ENIV) range of DM was 0. 09 to 46. 92 g/kg, the ENIV range of CP was 0. 49 to
9.55 g/kg, the ENIV range of EE was 0. 13 to 8. 85 g/kg and the ENIV range of CF was 0. 31 to
7.78 g/kg. The results indicate that cereals and cereal by-products adding with NSP enzyme can improve the
nutrient utilization rates of meat ducks in different extent. [ Chinese Journal of Animal Nutrition, 2013, 25
(12) .2888-2896 |

Key words: cereals and cereal by-products; non-starch polysaccharides enzyme; meat duck; nutrient utiliza-
tion rate; EVIN
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