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Table 1 Composition and nutrient levels of P-free pure diet

(air-dry basis) %

I H Items 4 Content

JE £} Ingredients

TVEHWF Starch 70.05
i kE Glucose 9.60
TRIRES CaCO, 0.96
i Soybean oil 4.00
B ih NaCl 0.29
214 % Cellulose 2.88
FiiE K} Premix" 0.50

O
=

AR Lysine

HFE L Methionine
J1 2 i Threonine
{07 Tryptophan
K2 Arginine

ZH 44 /iR Histidine
=AM Leucine

S = AR Isoleucine
FKNAZ Phenylalanine
% % R Tyrosine
A MR Valine
HZ& & Glycine

227 % Serine

53
32
17
58
16

o
3

UL W W
NN O S

meoNoOo oo e
wn ~
N i

AN Glutamine 7
KATERE Asparagine %
&g Proline 92
41t Total 100. 00
#F#5KF Nutrient levels®

5 Ca 0.38
M TP 0. 04
AR AP 0. 04
5/ H 3% Ca/ AP 9.50

 HUR AT Ay A T G K A8 The premix provides fol-
lowing per kg of diet: VA 25 00 IU, VD, 400 IU, VE 10 IU,
VK,0.5 mg,VB, 1.8 mg, VB, 4. 0 mg, VB, 3. 0 mg,VB,, 710
wg,D —JZ R D-pantothenic acid 11.0 mg, #H /g niacin acid
55.0 mg, M-z folic acid 0.5 mg, /=¥ 2 biotin 0. 12 mg, fH
id choline 750 mg,Cu 8.0 mg,Fe 80.0 mg,Zn 40. 0 mg,Mn
60.0 mg,Se 0. 15 mg,I 0.35 mg, 3% 2 [f], The same as Ta-
ble 2.

2 BB TR, A B FR KT B T R %2 T
TP is a measured value, and other nutrient levels are calculated

values. The same as Table 2.
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21 ~24 H & R AuiHy , 25 Ab 2 P G 22 1) 0 4 A7y
WOk TR 525 ~ 30 H % R 1533, 4540 B 8 43 51
RN TG W 4l A e R B K S 4 51 0.20% |
0.35% 0. 51% F1 0. 55% BIARBEAR M, Jowial
A R R B 6 ) AR R 8 R 0. 4% — A Ak gk
(TiO, ) YE M AMIE R~ 5. T 28 ~30 Hig 4 H
10:005c 2%, W8] A HORERG 26 43R5 B A SR Y,
FEO RS WHE A B MR EMN 10% T &
79,65 CHEF, B 24 h Bieg, 3 40 B 6 R+
B o
1.4 EHRNESIHE

S RESCHR [ 7104 7 3000 2 R XU S 2 v
TR T SRR AR A 7 vk I AR XL T
BE R R TIO, i,

Z: W8 Fan 451 0 Shen 452 A2 iy J3E ] 9 32
TR PR R I T o R Ok B R R TR A
/(1

FWL AT F W (g/kg DMI) = fa] ML & i x 5]

BRI FH 2 (1)
FEWEHEM 5 (g/kg DMI) = F& @k & & x 1A HR
TiO, #it/Z& TiO, & it ; (2)
FEWEHRI & (g/kg DMI) = N PR BRI & + 3%
AT x (1 - AR B 2R (3)
FEWL AT F] B (g/kg DMI) = — P U6 HE i
T+ TR B x TR LR (4)

AXB)IR T — LR MR R B, L i
Wit AT 22 o, FEWEHE R R o 2R
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Table 2 Composition and nutrient levels of P-low gradient diets (air-dry basis) %

I H Items 1Al 1 Diet 1

¥ 2 Diet 2

A 3 Diet 3 ¥ 4 Diet 4

JE Kl Ingredients

JEHK; Starch 71.03
i Soybean oil 0.31
54 Soybean meal 27.83
A #; Limestone

&3k NaCl 0.30
TR R Permix 0.50
HE " Methionine 0.03
41t Total 100. 00
377K Nutrient levels

45 Ca 0.10
g TP 0.20
A% AP 0.08
48/ H R Ca/ AP 1.25

48.98 26.95 15.91
0.93 1.53 1.83
49.25 70.67 81.38
0.04 0.05 0.08
0.30 0.30 0.30
0.50 0.50 0.50
100. 00 100. 00 100. 00
0.18 0.25 0.29
0.35 0.51 0.55
0.14 0.20 0.23
1.25 1.25 1.26

SR T NG AR ) 2 1) 2% B P AR R
IS (RO ECR ) Ay I HE B H R
NN

TARBRE A I (% ) =100 x [ (FRIHR, BEEEA
i - DR, JEREHE ) - (IR, BRER A B — 1]
M FEREHRE ) 1/ (DR, WA B - TR,
AR ; (5)

PR AR (g/kg DMI) = GRS AR x
e LBt LR P 8 — DR B B A B > ) AR R WL A
e (6)

1.5 H\ARE5SITH
KHI SPSS 16. 0 ZE /1) One-way ANOVA #
FPXS BRI T 5 22504, VKA P <0.. 05,

2 HRE5HMH

2.1 FBHRAMRENE ARG KRB HE T 2
TSR BB S N 0.04% , th T & &

ARG, At LA 2 AN T |3 3 FTRL, Tl il Rk il 4

F 2 W AR T R0 O oy UR B HE M A [ (120 =

0.18) g/kg DMI]

&3 TEHARENEABAIREBHEE

Table 3 Endogenous P output in meat ducks measured by P-free diet method

2/kg DMI

TS A
Dietary P input

I H Items

FEWEHRI: i
Fecal P output

P U

Endogenous P output

TeW 4l &1 P-free pure diet

1.20 £0.18 1.20 £0.18

2.2 KEEEMEIIFTERE ARG P IR B HE it B A0 = A

HA AR
2.2.1 (RGP IR R N LR R R

FRAE 22 (2) 1A H ] DL AR B Aol 7 A A P O
FepHRICE . FR 1 n] UL, 2 E HE T e R
AR Z [ AFAE B B2 &R (v =0.638 3x +
0.373 6,R* =0.979 1,P <0.05) , f I, [A] 5 4 789 ]
75t TR P TR 5 HE ik A 0. 37 ¢/kg DM, KM B
HAH AN 36.17% .

FRAE A (1) THEAT H LA 1) AR P S 2 00
ALRI @S, R 2 v 0L 3% 00 AT A1) R B R
ARZRIFERFEMNLMELR (y =0.301 7x -
0.373 6,R> =0.937 7,P <0.05) , (i 1tk [A] 71 4 78 ]
A5 4 PRI A 5 HE 40, 37 g/kg DM, 57O
HRFR N 36.17% .

LR 2 I AT 0, 2 Bl A R A5 H Y TR RS P
V5t i A CORBE B R RS AR AR Y
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1 2
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SRR\ B Dietary P input/(g/kg DMI) HMAR

Regression relationship between fecal

P output and dietary P input

y=0.361 7x - 0.373 6

H1 6 FI3R 7 W] UL, B K 22 fEAS I B E 1Y
12 FET PRI R ) DAY RS PAY T T R R R T R
BN E, F ¥ 5 R 0.29 g/kg DMI Al
39.30% . WA, P URIEHEM S BE IR AR A 5
FABFFAL
2.4 ZHRMRE BERREMEEZNEAL
ARt 2 A LA

I3 8 NI A, JOMiE T AR Ao 38 [k A 2 ik
DA 4 RIS P D5 W8 HE S 5205 D 1. 20,0, 37 A0
0.29 g/kg DML, Hirbr, Jomie ] Mk A5 i A IS P O

R*=0.93717
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Fig.2 Regression relationship between apparent

available P and dietary P input
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Table 4 Dietary P input, fecal P output and endogenous P output in meat ducks fed P-low gradient diets g/kg DMI

VA = brf s
I H Ttems Fi¥a 1 Diet 1 /4if2 2 Diet2 /iHe 3 Diet3 /M 4 Diet 4 SFEIE + bR
Mean + SD
TAML 3 A & Dietary P input 2.16 3.78 5.48 5.90 4.33£1.71
FEW AT A W% Apparent available P 0.53 0.76 1.68 1.80 1.19 £0.64
ELA] A H# Ture available P 0.78 1.37 1.98 2.13 1.57 +£0.62
FEWiHE & Fecal P output 1.63 3.02 3.80 4.10 3.14£1.10
PR HEE & Endogenous P output 0.25 0.61 0.30 0. 34 0.37+0.16
FE P IR TR R R 4
" _Eﬂgﬁ N 1.38 2.41 3.50 3.76 2.76 £1.09
Fecal P output of dietary origin
x5 EEFNEHEMBIEMNAER
Table 5 True availability of P in soybean meal measured by difference method %
W22 FIIE * bR
¢. ¥ 0.51% —0.20% 0.55% —0.20% 0.55% —0.35% FHE LR
Difference of P levels Mean + SD
SLARRE B
" o _z . 34.64 33.79 48.81 39.08 £8.44
True availability of P in soybean meal
F6 EEBENEMALNRBHS
Table 6 Endogenous P output in meat ducks measured by difference method g/kg DMI
T-E{E + bR
JiH Items F#E 1 Diet 1 {42 Diet2  fal#R 3 Diet 3  fii L 4 Diet 4 ¥ Mﬁ /sf
ean +

YRR HEE 5 Endogenous P output 0.21 0.53 0.19 0.22 0.29 £0.16
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Table 7 Comparison of endogenous P output in meat ducks measured by different methods

g/kg DMI

J7 i Methods

N B Endogenous P output

JCW A M P-free method
6 BE [n] )97 Regression analysis method
225 Difference method

1.20 £0.18
0.37 £0.16
0.29 0. 16

3 W i
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A Comparison of Different Methods to Measure the Endogenous
Phosphorus Output in Meat Ducks

CHEN Xian LIU Guohua® LIU Hong
( Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract : In order to establish a reasonable method to measure the endogenous phosphorus output in meat ducks,
P-free method, regression analysis method and difference method were used to measure the endogenous phos-
phorus output in meat ducks. One hundred and fifty 21-day-old healthy male cherry valley ducks were randomly
assigned into 5 treatments with 6 replicates per treatment and 5 ducks per replicate. P-free pure diet was formula-
ted with P-free feedstuffs. Soybean meal was used as the only source of phosphorus to formulate 4 P-low gradient
diets containing different levels of phosphorus (0.20% , 0.35% , 0. 51% or 0. 55% ) based on corn starch. Tita-
nium dioxide (TiO,) with the supplemental level of 0. 4% was added to experimental diets as exogenous mark-
er. During 21- to 24-day-old, all ducks were fed with complete pellet feed. During 25- to 30-day-old, ducks
were fed with experimental diets and the feed intake recorded by replicate. The excreta were collected by replicate
from 28- to 30-day-old. All samples were air-dried, and total phosphorus and TiO, contents were measured. En-
dogenous phosphorus output was calculated. The results showed that there was no significant linear relationship be-
tween dietary phosphorus input and fecal phosphorus output (P <0. 05) , and the endogenous phosphorus output re-
mained relatively stable. The endogenous phosphorus output in meat ducks was 1. 20, 0.37 and 0.29 g/kg DMI,
respectively, when measured by P-free method, regression analysis method and difference method. In conclu-
sion, the endogenous phosphorus output in meat ducks can be measured by both regression analysis method and
difference method, but a larger error was caused by P-free method. [ Chinese Journal of Animal Nutrition
2011,23(3) :403-409 |

Key words: meat ducks; phosphorus; endogenous phosphorus output; measuring method
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