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Hfect of pyhtase on relationship between nutrients metaboli sm
and phytate contents of poul fed diets

LU Wenzong' ,GAO Yupeng' ,YANG Yali* ,WAN G Werrjie’ ,MU Shuqn’
(1 College of Animal Science and Technology , Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Department of Biological Medicine Materials, Shangluo College, Shangluo, Shaanxi 726000, China;
3 Instituteof Animal Science and Veterinaty Medicine of Tianjin, Tianjin 300112, China)

Abgract : To study the effect of microbial phytase on nutrients metabolism and to study the regressve
equations of the nutrients metabolism with contents of phytic acid ,24 Arbor Acres clocks were randomly
divided into six treatments according to a random factorial arrangement ,and each treatment represented by
four replicates of one clock each ,and clocks werefed diet with 0,4 ,6 ,8,10,12 ¢/ kg phytic acid. The results
showed that compared with control group,average true digestibility of phosphorus was increased by
3.03%,10.12 %(P<0.05) ,16.90 %(P<0.05) ,37.71 %( P<0.05) ,and 28. 14 %( P<0. 05) ,respectively;
apparent metabolisable energy wasincreased by 0.018,0.078,0.191,0. 309 and 0. 217 MJ/ kg ,respectively ;
apparent digestibility of crude protein wasincreased by 0.24 % ,2. 26 %,3. 60 % ,4. 00 % and 1. 85 % ,respec
tively ;apparent digestihility of lysine wasincreased by 1.01%,1.70 % ,3.05 % ,4.82 % and 1. 89 % ,respec
tively. Bed des there was negative regress ve equation relationship between true digestibility of phosphorus,
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crude protein L ysine,metabolism energy and phytic acid content in diets,respectively ,which showed the
nutrients digestibility were increased by added pyhtase in diets.
Key words: poultry diet ;phytic acid ;microbial phytase;nutrients metabolism
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mmol/ L min 1 mol
1 200
U/ kg, 2
1.1.2
24 6

4 , 1 ,
N RC (1994)
[16] ' 1
1.2
3 , 1 ,
7 , 48 h
2 ,6 1
(PA O0g kg 2 (PA 4 g/ kg)
3 (PA 6 gkg) 4 (PA 8
okg) 5 (PA 10g/ kg) 6 (PA
12 g/ kg) (PA
); 3 ,
1200 U/ kg 1
48 h 48 h )
4d; 2 3 48 h
2h, , 48 h
2 4
.2 3 10 d ,
60 65 )
24 h, ) , )
0.25 mm ) , o m
1.3
(P) : (CP)
[18] 7
’ , [19]
1.3.1
(AME)
AME (MJ- kg'') = (W1 X B - W2 X B)/ W1
W1 (g) W2 48h
(9) B
(MJ/ k) ,E (MJ/ kg)
1.3.2
, (Lys)

I %= (W1 x A1 - W2 X As + W3 X
As)/ (W1 x A1) x100 %,
I %= (W1 X A1 - W2 X Az)/ (W1 X
A1) X100 %



9 21
W1 (g) ;W2 48 h (9) ,A1 Az As
(g) \Ws 48h ( ) (%)
1
Table 1l Compostion and nutrient level of experimenta clocks diets
/(g- kg~ 1) Dietary composition
Ingredient 1 2 3 4 5 6 7
Corn - 372.3 646.3 834.6 807.4 773.0 -
Qucose 437.7 108.3 - - - - 502.5
Medical stone 20.6 22.8 19.9 15.0 11.0 11.0 -
Sarch 300.0 300.0 174.2 - - - 300.0
Soybean meal - - - 44.4 56.8 - -
Cottonseed meal - 20.0 20.0 20.0 60.0 100.0 -
Rapeseed meal - 20.0 20.0 20.0 44.7 98.5 -
Fish meal 207.0 134.7 99.8 45.5 - - -
Limestone - 0.3 1.7 3.7 6.1 7.5 -
CMC 32.2 19.0 12.8 6.2 - - 30.0
Salt - 0.1 1.5 3.4 4.9 4.8 0.5
Premix 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Egg Albumin Powder - - - - - - 160.0
CaHPO4 - - 1.3 4.7 6.6 2.7 -
. Dietary compostion
Nutrient level
1 2 3 4 5 6 7
/(g- kg-t)CP 130.0 130.0 130.0 130.0 130.0 139.3 130.0
(MJ - kg YY) ME 13.779 13.027 12.751 12.501 12.174 11.861 13.779
/(g- kg~1)Ca 7.6 6.0 6.0 6.0 6.0 6.0 0.0
/(g- kg"Y) TP 4.9 4.5 4.5 4.5 4.5 4.5 0.0
/(g kg"Y) AP 4.9 3.8 3.5 3.2 2.7 2.2 0.0
/(g- kg Y)Lys 8.9 7.6 6.9 6.3 5.7 5.8 7.1
/(g kg 1) Met 3.6 3.5 3.5 3.3 2.9 3.1 3.0
/(g- kg-Y)CF 30.0 30.0 30.0 30.0 31.2 38.0 30.0
kg :'Va320 1U;Vp3100 [U;VE6000IU;Vks1l.29;Ve10.529;Ve23.29;Ve61.39;Ve120.00450; 70 mg;
20 g; 240 g;Cu2g;Fe3g; Zn20g;Mn329;Se0.11g;1 0.3 mg M

Note: One kilogram premix included Va 3 200 000 U ;Vps 1 000 000 IU;VE6 000 IU;Vks 1.2 g;Ve10.52 g;Ve23.2 g;Veel.3 g;Vew2
0.004 5 g;biotin 70 mg;niacin 20 g;chloride choline 240 g;Cu 2 g;Fe 3 g;Zn 20 g;Mn 32 g;Se 0.11 g; 1 0.3 mg. The nutritional

level's val ue were computed”; -
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indicated the ingredient was not used in the dietary compostion.

AME CP

Lys
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Table 2 Average excretion of endogenous phosphorus

of experimental clocksin different treatment

Groups

48 h /(g b
Average of endogenous phosphorus

1

o U WN

39.9+0.101
33.8+0.077
29.1+0.288
21.4+0.430
45.3+0.334
36.9+0.188
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3 PA
Table 3 HEfect of added phytase on average true digestibility of phosphorus and
apparent metabolisable energy of clocks by different phytic acid contents diets
! % /(MJ - kg™ 1)

/(g- kg~ b) Average true digestibility of phosphorus Apparent metabolisable energy
Groups PA content
Control Treat ment Control Treatment
1 0 45.90+1.96 46.03+0.04 12.220+0.162 12.214+0.087
2 4 44,56 +0.91 45.91+0.04 12.253+£0.816 12.271+£0.709
3 6 40.12+0.14 a 44.18+0.26 b 12.098 +£0.343 12.176 £0.214
4 8 35.27+0.46 a 41.23+0.13 b 11.870+0.241 12.061 +£0. 256
5 10 31.93+0.20 a 43.97+0.42 b 11.023 £0.355 11.312+0.260
6 12 28.11+0.77 a 36.02+0.84 b 10.352+0.436 10.569+0.178
(P<0.05)

Note:Means with the different letter in a same column are sgnificantly different (P<0.05) .

4

Table 4 HEfect of added phytase on apparent digestibility of crude protein and lysne of clocks

by different phytic acid contents diets

%

/(g- kg1 Apparent digestibility of crude protein Apparent digestibility of lysne
Groups PA content
Control Treat ment Control Treatment
1 0 81.77+1.96 81.85+2.08 89.84 90.12
2 4 75.86+0.91 76.04+1.13 83.17 84.01
3 6 77.02+2.13 79.79+1.55 83.55 84.97
4 8 76.32+2.56 77.47+£3.90 80.87 83.34
5 10 70.54+1.20 73.36+2.57 74.86 78.65
6 12 69.11+2.82 70.39+2.07 66.67 67.93
2.3 Lys PA
PA
5 y ) L]
AME CP Lys PA
5 PA
Table 5 Relation between nutrients digestibility and phytate content and the correlation parameter by added phytase in diets
p
Nutrition i ndex Regresson equation Correlation coeficient (R) P-value
P y= - 6.985 7x +47.507 0.798 0.058
AME y=-310.45x+3022.1 0.818 0.048
CP y= - 8.405 3x +82.087 0.865 0.026
Lys y= - 18.602x +92. 111 0.949 0.004
'y ( ) X
Note:y denotes digestibility of nutrients but phosphorus, x denotes content of PA in experimenta dies.
PA 10 ¢/ kg , 37.71%
, PA 6 45 (zs
o kg™ ,PA 6 , PA ,
, , PA 12 g/ kg
, 28.14 %
2] PA
) , PA
1 200 U/ kg , , PA
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