35 7 ( ) Vol.35 No.7

2007 7 Journal of Northwest A & F University(Nat. Sci. Ed.) Jul. 2007
1.2 1 1 1 1
) ) ) )
61 , 410125;2 . 100039)
[ ]
5 (21.6+1.43) kg X , 5x5 , 5
(1.8,2.7,3.6 4.5 4.7gkg) ;
(DM)
kg (DMI) (P<0.0001);
(1.24+0.29) ¢/ kg DMI, (46.46 +11.33) %,
(61.87+7.79) %; (-0.45% 35.15%) , (56.60% 59.03 %)

[ ] : 3 ;
[ ] S816.32 [ 1 A [ ] 1671-9387(2007) 07-0033-06

Endogenous outputs and true digestibility if phosphorus associated
with rapeseed meal and soybean in growing pigs by multiple
linear regression analys s technique

WAN G Shun-xiang' , YIN Yulong' LI Tiejun' ,HUANG Rui-lin* ,FAN Ming-zhe'

(1 Institute of Subtropical Agriculture, |SA,the Chinese Academy of Sciences, Changsha, HU' nan 410025, China;
2 Graduate School of the Chinese Academy of Sciences,Beijing,100094, China)

Abgract : The aim of this study was to examine whether multiple regresson analyss technique could
be used to measure fecal endogenous outputs and true digestibility of phosphorus (P) in rapeseed meal and
soybean meal for growing pigs. 5 Yorkshire x Landrace barrows,with average initial body weight of
(21.6+1.43) kg ,were alocated to the five experimental diets accordingto a5 x5 Latin square design. The
5 experimental diets were formulated to contain5 Plevel (1.8,2.7,3.6,4.5and 4.7 ¢/ kg) ,with the rape-
seed meal and soybean meal as the mere P source. The apparent digestibilities of P in diets,soybean meal
and rapeseed meal were measured. Then endogenous P output and true digestibilitiesof Pin diets,soybean
meal and rapeseed meal were determined by usng multiple regression analys s technique ,s multaneoudly.
The P endogenous outputs were (1. 24 £ 0.29) ¢/ kg DMI,true P digestibility of rapeseed mea was

| ] 2006-10-30
[ ] ‘973" (2004CB117502) ; (30371038) ; (KSCXZ-SwW-
323)
[ | (1979-), , , , Email-jimwsx @yahoo. com. cn

[ ] (1956- ), , , , , Email-yyulong @hot mail . com



34 ( ) 35

(46.46 £11.33) % ,and true P digestihility of soybean was (61.87 £7.79) %. P outputs in feces increased
linearly with the Pinputsin diets (P < 0.000 1) . Multiple regresson analys s technique was approved a
novel method that could determine endogenousoutput and true digestibility of Pfor swine,smultaneoudly.
True P digestibility rather than apparent digestibility ,showed a perfect additivity associated with rapeseed
meal and soybean meal when used in diet formulation.

Key words: regresson analys s technique ;growing pigs;endogenous output ;true digestibility
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Table 1 Compostion and nutrient indexes of experimental dietsin study determining endogenous phosphorus output
and true phosphorus digestibility with growing pigs (as air dry bass)

) Dietary level
Ingredients
1 2 3 4 5

/(g- kg~ ') Dextrose 150.0 150.0 150.0 150.0 150.0
/(g- kg~ ') Cornstarch 535.2 379.8 222.4 67.0 0.0
/(g- kg~1) Soybean meal 240.4 361.1 481.8 602.5 753.0
/ (g- kg ') Rapeseed meal 31.4 47.1 62.8 78.50 0.0
/(g- kg~ 1) Soybean oil 29.0 48.0 69.0 88.0 83.0
/(g- kg™ 1) st 3.0 3.0 3.0 3.0 3.0
/(g- kg~ 1) Premix 10.0 10.0 10.0 10.0 10.0
/(g- kg 1) TiO2 1.0 1.0 1.0 1.0 1.0
/(g- kg-1) CP 118.7 177.9 237.1 296.2 332.2
/(MJ- kg ' DE 3.8 3.8 3.80 3.80 3.8
/(g- kg'') Ca 1.0 1.5 2.0 2.5 2.5
/(g kg-t) TP 1.8 2.7 3.6 4.5 4.7
Ca/P 0.55 0.55 0.55 0.55 0.53

kg A 27000 U, D35400 U, E20 mg, Ksz2.5mg, B11.5mg, B27.5

mg, Bs 1.5 mg, B2 154 g, 0.25 mg, 0.75 mg, 20 mg, 12.5 mg, 600 mg,CuSOg4 -
5H20 31.4 mg,FeSO4 - H20 228.6 mg,ZnS04 - H20 164.8 mg,MnSO4 - H20 123.1 mg,CalOs 1.1 mg,Na2Se03 0.33 mg,

500 mg, 20 mg

Note: Supplied per kilogram of diet: vitamin A 27 000 IU ,vitamin D 5400 IU ,vitamin E 20 mg,vitamin K3 2.5 mg,vitamin B1 1.5 mg ,vi-
tamin B2 7.5 mg ,vitamin Bs 1.5 mg ,vitamin B12 154 g ,biotin 0. 25 mg [folacin 0. 75 mg ,niacin 20 mg ,pantothenic acid 12. 5 mg ,cho-
line 600 mg,CuS04 - 5H20 31.4 mg,FeSO4 - H20 228.6 mg,ZnS04 - H20 164.8 mg,MnSO4 - H20 123.1 mg,CalO3 1.1 mg,
NazSeO3 0. 33 mg ,antawang 500 mg ,Havomycin 20 mg.
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1.6 2 DM ,
Excel , SAS CaP
(ANOVA ), 1 5, )
Ducan DM (y=0.104x +79.941,
2 R =0.91)
(y= - 1.371 5x° + 21. 295x -
2.1 DM 39.932, R =0.99)
DM (1) :
2
Table 2 Apparent diet DM and P digestibility in experimental diets as determined with the growing pigs
1 2 3 4 5
Iltems Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 SEM
/(g- kg~ ' DMI)
Dietary P level 2.10 3.10 4.26 5.33 5.51
DM | %
Apparent DM digestibility 86.27 83.26 81.58 80.35 80.77 1.35
!/ %
Apparent P digestibility - 0.45 10.77 27.79 34.65 35.15 6.63
:SEM , n=>5
Note:Pooled SEM ,n=5. The following tables are the same.
2.2 (4) , ( 3 ,
(3 , (P<0.000 1)
(36.09 +£10.68) %
3
Table 3 Apparent P digestibility values of rapeseed meal as determined with the growing pigs
1 2 3 4
ltems Diet 1 Diet 2 Diet 3 Diet 4 SEM
/(g- kg~ ' DMI)
Plevel from rapeseed mea in diet 0.32 0.48 0.64 0.80
| %
Apparent P digestibility from rapeseed meal in diet s 29222 - 42.26 20.22 35.08 21.85
2.3 2.10 g/ kg DMI 5. 51 g/ kg
DMI,
“ g kgbDMI" (P=0.65)
@ I
1 1 , S y=0.343 8x+1.675 3
A, R*=0.997 8
(R = 08 35
0.997 8, P=0.000 1) e 7 N
<y 30
e &
*—.“: =
: = -1.241 5+ “o 25
0.464 6x: +0.618 7x2 (R =0.762 3, P<0.000 1) , > . l 1 o
(1.24+ 1.5 2.5 3.5 4.5 5.5
0.29) g/ kg DMI(P=0.001) , H 3% BE /(g - kg 'DMI)
(46.46+11.33) % (P=0.062 5) , Wietasy Fintake
1

(61.87+7.79) % (P<0.000 1)

24 Fig.1 Relationship between total fecal P output and

dietary Pinput in the growing pigs

(8) , 4 4 :



4
Table4 True P digestibility in diets as determined with the growing pigs
1 2 3 4 5
Iltems Dietl Diet2 Diet3 Diet4 Diet5 SEM
/(g- kg tDMI)
Dietary P level 2.10 3.10 4.26 5.33 5.51
! %
True P digestibility 57.98 58.39 56. 60 57.31 59.03 0.28
2.5 5 5 , 1 5,
(9) (P=0.9411),
1 ( P <
0.000 1)
5
Table 5 Phosphorus (P) input and the partitioning of P flow infecesof the growing pigs ¢/ kg DMI
1 2 3 4 5
Iltems Diet 1 Diet 1 Diet 1 Diet 1 Diet 1 SEM
Tota Pinput 2.10 3.10 4.26 5.33 5.51
Total fecal Poutput 2.38 2.76 3.16 3.48 3.57 0.30
Endoenous fecal P output 1.23 1.48 1.22 1.21 1.32 0.26
Fecal Poutput of dietary origin 1.15 5% b 2.21 2.26 0.09
DM 1) ) -
3
3.1 el
, (P<0.01) 6 ,
32 P
[4]
, 3.2
, 32 P 6 ,
48.78% 61.87 %, ,
(48]
L 6 L
(1. 24 £0. 29) o/ kg DMI ,
(P=0.001), (46. 46 +
11.33) % (P=0.062 5) , -292.22% 35. 08 %, (46.46
(61.87+7.79) % (P<0.000 1) 11.33) %, (51 (28. 42 +

1.38) % (44.96+1.38) %,

6 3 L] 1
(1.24£0.29) g/ kg DMI , ,
(8] (1. 08 ¢/ kg
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6
Table 6 Endogenous output and apparent and true digestibility of phosphorusin soybean meal
determined with different production type of swine

/

. ! % I %
Species and phases (g- kg~ *DMI) A L
Reference of pigs Endogenous P outputs Apparent digestibility True digestibility
( )

Present study Barrow 1.24+0.29 36.09 + 10. 68 61.87+£7.79

[4] Weaning pig 0.31+0.06 -24.80 42.50 48.50 50.70

[7] Bc'(:lrrow ) 0.45%+0.21 - 26.72 52.66 51.30 59.00

[8] alt 0.89 -15.38 27.44 41.44
[8] B;rrow ) 1.08 -21.60 32.40 48.78

[5] B;rrow ) 0.67+0.05 20.86 38.11 51.30+2.61

[12] Dry sow 0.78+0.17 - 44.00 +£4.50
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