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Table 1 Composition of experimental diets and their nutrient indexes for growing pigs ( as fed basis ) Yo
K 7§ Soybean meal W K Wheat middling
Level of TP 015 020 030 035 015 020 030 0.35

T KER) Cornstarch 73.50 65.46 48.89 40.51 66.09 55.57 34.51 23.94
241 Soybean meal 24.59  32.79 49.18 57.38
UK Wheat middling 31.25  41.67  62.50 72.92
1K) CaCOs 0. 41 0.55 083 1. 01 0.57 074 1. 11 1.34
1% B Lysine 0. 26 0.03 0 0 0. 79 073 0. 63 0. 57
W ¥ Methionine 014 007 0 0 020 018 015 0.13
Y EFIREN Vitamine premix 0.1 01 0. 1 01 01 0. 1 0.1 01
fr #h Sal 0.30 030 030 030 030 030 030 0. 30
ML ZE PR EL Trace minerals premix 0.40 0.40 040 0.40 040 040  0.40 0. 40
Chromic oxide Cr20; 0.30 030 030 030 030 030 030 0. 30
il Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00  100. 00
HIENT Nutrient levels
DM/ % 86.59 86.53 86.68 86.69 88.29 85.79 86.77 86. 85
DE/ (M J/ kg) 15.79  15.62 15.18 14.95 15.24 14.88 14.15 13.78
CP/ % 11.04 14.62 21.78 25.37 4.45 583  8.60 9.99
Lys/ % 0.95 095 095 095 095 095 095 0. 95
Met/ % 025 025 025 025 025 025 025 0. 25
Cal % 0.23 030 045 054 023 030 045 0. 54
JEHiEE %/ % Norr phytate P 0. 05 0.07 0. 09 0. 11 0. 05 0. 06 0. 09 0. 10
Cal P 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
NDF/ % 3.27 4.36  6.54  7.63 11.12 14.83 22.25 25.96

* R kg BIREEE 25 A VA 27 0001U, VD3 5 4001U, VE 9. 01U, VK3 2.5 mg, VB 1.0 mg, VB2 7.3 mg, VBi2 15 Mg, W 18 mg, HHA%

25 mg, R 12,5 mg; * £ kg fichk oG LR
1.6 g. KI 18 mg, Na2Se03 33 mg
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2.1.1 DM Rl PRMMAHE SRSk HRR A,
t DM AL ( W 2) WA . S AT B WK

SEASEE MR E G A D e, MEHKR 1 R HR 4 B4
TR TER RN B D, DM Ik R R R( P<
0. 01), & BH T K B 1131 10 4 22 b GORRT R 1
SHHMR DM HAEEZESG TRMHR( P<
0. 01) . WY MIH A A8 Bl A H R Bl 2K 1 1 389 b i
P, W 12 HAR 4 SRR Ok Bl 26 00 1k %
Sy BB 17, 25% F1 18. 89% . Giit oM g,
AR RS I 5 45 R A R E (P>
0. 05) . K H KR 2 U0 1 4k 3 4 68 25 M A 1 Ok
HH#(P< 0.01) .
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Table 2 The apparent digestibility of dry matter and phosphorus of experimental
diets as determined with the growing pigs

TiH Ttems FH 1 Diet 1 HA2Diet 2 HHE3 Diet 3 MR 4 Diet 4 il SEM
v/ ¥ Soybean meal
P HL# AT Dietary P level/ ( g/ kg DM) 1.96 2.43 3.58 4.15 -
T4 )% DM/ % 96. 31 95. 16 94. 53 94,31 0. 41
il P/ % 20. 86 22.06 29.33 38.11 2.61
WK Wheat middling meal
B KT Dietary P level/ ( g/ kg DM) 1.81 2. 56 3.57 4.26 -
T4 )% DM/ % 87. 26 84.02 81.43 80. 86 3.37
1 P/ % 32.00 35.95 41.94 50. 89 4.42

2.1.2  WUEBEEM R B IR SR
[ 1] FvETH 8, SR A [ B KOF SRR O HOR S,
B POR IR Wk 3. R 3 a W, bl B
FENR N, S MR (g/ kg DMT) BB HE
(P< 0.05) . TalROW ] 35 10 % 55 88 R N A ( x,
g/ kg DM) ZAF(EM] S ZRPE G R, RIHRR: y=
0. 518 7x— 0. 677 9, R*= 0. 960 1, P< 0. 05; ¥k H
Fi: y= 0. 637 0x— 0. 651 9, R*= 0. 974 8, P< 0. 05.
M 3 IRl F L 2] g/ kg DM &< I, B 7K F
B E e HORR 2 D) P 8 o ot 2 22 S AN (P>
0. 05) 5 Bl FRRRA KT 1 49 hn, oA 9 0k 1 ik 4 A7 9
/NI, SRRV #0552 B ) B (R R A 1

LRl g5 SR 0, SRR Ok HAR I 52 1)
Ferb oy Y5 HE I B2y 0 0 0. 677 9 g/ kg DMI FI
0. 6519 g/ kg DML, “FHXRFALZF(P> 0.05),
B ELIH LR N 51.87% KK N 63.7% .
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TERT T IR BB i 2 25 (B2 1E 0 g/ kg DMI) F it
FERTAF I SRR OOk HORBE ST . AR AT AL,
S ACELE 00 15% ~ 0. 35% 36 Fil P, V0K 8 1 ST
PR B E WS T EH(P< 0.01), -5 5
h: KLK 48, 7% UK 62.21% . AHARBAN K1 H
FRIA), kD Bl ST A 3R IR I Bh B L TR

2.2.2 ZERIEUSEANESEHEE 8K TN
JEREHE R A R 2 5 . i nT WL, ARIR GORA AR
FEh R HEIER X4 0 671 Sg/ kg DMI, ELTnE
YR BRI 1) O 658 8 gf kg DM W, {H —# 2 5 A
B (1= 1.239, P> Q 05, n= 16); BB HIE ¥
PG, PSR AL TR, BRI SR
PO RS A IR RIRE (A .
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Table 3 Dietary P input and the partitioning of P flow in feces of the growing pigs fed soybean meal diets or wheat
middling diets varying from low to high in P content

T F 21 soybean meal ‘
Items HA 1Dietl  HHE 2Diet2  HAH 3Diet3 HIR 4Diet 4 mean ESEM
SR (gf kg DMI) Total dietary P input 1.96 2.43 3.58 4.15 3.03£1.01
FEMAETT AL/ (of kg DMI) Apparent fecal digestible P input 0. 39 0. 54 1.05 1.59 0. 89 £0. 54
FLAR AL/ ( g/ kg DMI) T rue fecal digestible P input 1.09 1.21 1.73 2.26 1.57 *0. 54
Ferp S Total fecal P output
1% g/ kg DM feces 40. 95 42.28 42. 60 46.40  43.06*2.34
% g/ kg DM1 1.51 1.74 2.33 2. 64 2.06 *0. 52
F N JEEEE A Endogenous fecal P output
&% g/ kg DM feces 17. 34 15.07 11.52 12.12  14.01%2.71
i g/ kg DM 0. 64 0.73 0. 63 0. 69 0. 67 0. 05
FeWE P ok 1 HAR 978 4> Fecal P output of dietary origin
% g/ kg DM feces 23.58 27.21 31.08 34.28  29.04 £4.65
i g/ kg DM 0. 87 1.02 1.75 1.95 1.40 0. 53
T H WA wheat middling meal
mean £SEM
[tems FIRE IDiet]  [1HE 2Diet2 R 3Diet3 [ 4Dietd
SEREA AL/ (@ kg DMI) Total dietary P input 1.81 2.56 3.57 4.26 3.05%*1.08
FEMAETT AL/ (of kg DMI) Apparent fecal digestible P input 0. 59 0. 99 1. 69 2.20 1.37 0. 72
LLEET] AL %/ ( g/ kg DMI) T rue fecal digestible P input 1.23 1.57 2.15 2.82 1.94 £0. 70
Ferh S AL Total fecal P output
% g/ kg DM feces 10. 12 9.95 10. 61 11.55  10. 56 £0. 72
&% ¢/ kg DMI 1.29 1.59 1.97 2.21 1.77 £0. 41
F N JEEEE A Endogenous fecal P output
% g/ kg DM feces 5.57 4.19 3.34 4.02 4.28 0. 94
&% ¢/ kg DMI 0. 71 0. 67 0. 62 0. 67 0. 67 =0 04
Fef ok © LR 4> Fecal P output of dietary origin
&% g/ kg DM feces 4.55 5.76 7.27 7.53 6.28 £1.39
% g/ kg DMI 0. 58 0.93 1.35 1. 44 1.08 0. 40

Fd4 EBZNEMBIEMLE
Table 4 The true digestibility of TP for graded soybean meal or wheat middling diets calculated by difference method

%
il 7K - 25 Difference of P levels 0. 15- 0. 20 0. 20- 0. 30 0. 30- 0. 35 mean £SEM
1 Soybean meal diets 51.72%1.98 48.44 %1, 26 46.81%7.79 48.7 *3.68
B Wheat middling diets 60. 77 X4, 01 62.30%6.90 65.11%1.19 62.21%3.71
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Table 5 Endogenous P losses in feces calculated by difference assay for growing pigs

o/ kg DMI

FURL 1 Dietl FUEE 2 Diet2

7}l Soybean meal diets Q. 682 00 100 4

UOBr Wheat middling diets 0 650 6 0. 1196 0 650 1£0 2719

2.3 REGHMESEZMEFEUEMNIRHHESE
EL3

2 6 AL P I 1) P9 U B R ST A R A R
LbiR, B3R 6 nI %N, MAEXHEE, 2 Fh A [F 1 k) 35 3
W, REG 20 5 (1) 19 S0 A4 %6 Lb 2 Ry i, (5
HRSEAN B (P> 0.05), P 5B HE M 9 Rl o
LRSS R = IRA L ZE (P> 0.05) .

F 6 REGHEMEBLNEMNTHILH B
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Table 6 Comparison of true digestibility of phosphorus
and endogenous losses fed graded diets determined by
difference and REG assays for growing pigs

IREREE S DAY 58 B
Ve i ik il AR True Endogenous
Assays Diet digestibility losses
! % /gl kg DMI)
7
Soybean 52.02%2.61" 0. 672 520 046 4'

meal diets
R
Wheat

middling

REG ¥
63.93 4. 41" 0. 651 9 0. 063 4°

diets

R
Soybean

48.70£3.33" 0. 671 5%0. 088 9°*

meal diets

R
W heat

ZE ik

62.21£5.08" 0. 658 8 X0. 1426°

middling
diets
[F) B0 )6 O 7 B () o 2 S AN S s = 4 ANl FLRLAY P
¥

In the same colume, means with same letters no differ signifi-

cantly ( P> 0. 05); * Means the mean value of four diets

3 3 i
3.1 PR RRENE T ER L
AHF 9 ST PR 3 1] L R 2 v, A6 R

0649 00 148 2

Py bRk

FIHE 3 Diet3
Mean XSEM

HH 4 Dietd

0678400853 06765100217 Q671 5100889

06524200288 06821X01499 (065880 1426

WA — Y Bl AR B Ab, fig i A 4k R
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P B i
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HARBEACT 10 38 i i 21 hn( P < 0. 05) 5 24 74 3
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i .
3.2 WiRMHHESMTH RSN EE LR

AARK: REG 323000 5 2R HORR 1) P 5 il 5t
K 06779 g/ kg DMI. W3 sk 5 7 34 44 &
30kg, K fr 4 kA HE 1K) 4% (B DM R4 1 200
g/ d) vF, D) 95 I B AR T O 81g/d, B
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0.027 g/ (kg LW = d) . M4l NRC' $E2E 09 i
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Bl S — 2K
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gl (kg LW « d)' . Rk, = #3000 45 SR A8 75 U 0,
B A A T (R 30 0, P 5 T B A 5 A E 9 (1) 7
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g o ARG 5 F 4 P U HE M SR R L
BTk, AT 30 kg (1958 B K 3% b P 56 4R il 45 ] 0k
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(32 0% ~ 50. 9% ) ; SRR IOk B E1 2% 3 4k 2 43 5]
4 52.9% F1 63. 7% . Fan 5045 SOMIBE STH 16 %
I3RA 48. 5% . AR 2% % SR OU T AL 11
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B 5E 45 0L . 3 B AOBE KT B B AR E REG ¥
I 2 R SERITT 5, Ry T PRAIE P Y Bt FIE it Ak T
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. IR, AT B AR B A BRI .
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8 K~ s PR s 1 e o

4 N 2
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A Comparison of Two Techniques to Measure the Gastrointestinal Endogenous Phosphorus
Outputs and True Phosphorus Digestibility with Growing Pigs

FANG Rejun, WANG Kang-ning, FAN Ming-zhe, YIN Yulong, HE Jian-hua
(1. Institute of Subtropical A griculture, Chinese Academy of Sciences, Changsha 410125, China;
2. Institute of Animal Nutrition, Sichuan Agricultural University, Yaan 625014, China;
3. H unan A gricultural University, Changsha 410128, China)

Abstract: The regression analysis technique (REG) and difference technique were used to estimate endoge-
nous P outputs and true P digestibility value with soybean meal (SBM) or wheat middling( WM) as only P
source in diets for animals. Eight barrows, average initial body weight 20 kg, were allotted two groups
randomly, fed four diets each group according to a 4 x4 Latin Square design. Four cornstarch-based diets
containing four levels of TP (0. 15%, 0. 20%, 0. 30% and 0. 35%) based on fed status each group were
formulated from SBM or WM, respectively. Each experimental period comprised 8d with 4 d adaptation and
4 d collection feces. Results showed that: There were significant linear relationship ( P< 0. 05) between fe-
cal P outputs and dietary inputs of P when both expressed as g/ kg DM intake diet with TP level of diet
from 0. 15% to 0. 35% , which suggests a stable amount of endogenous P lose in feces for pig. No signifi-
cant differences ( P> 0. 05) of endogenous P existed determined by REG and difference technique with SBM
and WM, implicated that the two assays are valid for estimating endogenous P outputs in pigs. The endog-
enous P output was 0. 65~ 0. 68 g/ kg DM intake diets under tested TP levels and true P digestibility value
of SBM and WM in growing pigs were 52. 1% and 63. 7%, respectively.

Key words: regression technique; difference assay; endogenous P loss; growing pig



