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B ARHFIUER 2 MRIGIRIT T PARET 4k IR INACT X AE KR P IRBRR L (EPL) RIRK- BRI AL Fa R
RIS AE R LR (SID). AR ZIER LA (STTD) MU0 . Gk 28 Sk(mlfiz oK o 42 7 faj 8 T 7
P PRI (25.142.0) kg MAEKHE, %58 2RI, 28 4 M, M7 ANER, B0E
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SRR (55 6 RANES 7 KD 12 d A BECERIN (5 8 RAIEE 9 K)o BA=4a0k 81 ydaon vl
A K EPL MBSV A3 . 45 B3R B, ALK A8 21738 EPL BE AR F 4548 /K T4 & i 2 1 FEAIK (P<0.05);
B B 7 A %2 CAID) | SID Al STTD B AR £ 4k 2278 KP4 & i 2k 1 B IS (P<0.05 B P<0.01).
WRHE LA S5, TEARIRIR AT R, S80S OB PR AT 4 2 (K& B K 3%~6%, 1 K-SR A G p g
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TR A B £ 2 oy H T AN BEAE B B S /N i TS A AR, 3 2 — B A D9 R TR Hh O B8 IR LA
SR REAG 2T 4E 0 e AR PR R AU HIR AN, Rl e NRE TR L, AP 4R IE [ By 16 4 08 5 & UL
TE AR AL, AR5 AR R E VA5G, NRC (2012) RIS IR A8 F B A br it 2
T L% (standardized total tract digestibility, STTD) SRHEAT 44 I RAREC 1, 1AM P 1Rkl IR 1) STTD
5 B FH ORI (P-free diet,PFD) kX AE KA PB4 2% (endogenous phosphorus loss,EPL) #E47 {11
(B JIAS [RIRIE 76 B4 F 1) PED HAT AN [F] 21 4k K1, TR RR 2T 48 7K 10 57 730 T AL AN 4 A U555 204 2
A REFW . EIRATIATEFUTE th 32 o DR 2 4R 7K1 S 2 ) A KR R 3= 7 i A B, (BT e 208
TE IR £ 47K V- BB OB e VAR £ 4 7K1, o T D A5 -0 g BPRR AN ) - 4 7K Al Afonf A 4
W7 RATHACR TN R, AR AT 4R AR BRAITER N (3%~6%), FLE E B LR E R L 45K
RIS, ER. ERRENHEAENERARZE .

A SIRIE 55 8 T S IR 7K~ 5 v FR PR B IR AN W] s e i B e 1 AR b A p TS SR TR S,
T G2 X 73 AR £ 4 /K A AR TS TR 8 535 B R o T AR IR . N L5 AT 4 ) R R AL A3 3 e
FEWFFEN ROATEA ORI GUE 75 B 7 & B A F T R B AR AT 4 KF, AT ST AR AR AT 4 3 K1 X T
R . PG, ARG DA TE AT R AR VAT 4R IR, W TR 4E 3 A K- 5 A K 4% EPL F1
K-S PR B AL RV E HOREIE o S8 AT FE AT DR AEAG I E TR R B STTD $R Bt 225 #di .
1 MEETE
1.1 iRtk

YR KT R E LY 8 TT R A (Fiber Sales Development Co.), HYEVLIZLT4E (NDF) & &l 2
{64 55.96%.

1.2 Wt AL 2 )

AWFFESE 28 SFIMRER (25.142.00 kg () “REXK XK IR EB N, 72N, 7
N4, BHTAEE, BNES 1. W5 1 RN, 4 MR 4R R INK T2 5
N0 CHIED. 3%, 6% 9% PFD, H KITE THRUAMR AT 4E 3R k-1 A48 EPL W€ IS0, TR

HNEGEFRKTIE 1.



e 2 KA eI, 4 NIRRT LERTI A5 0 G 3% 6% 9%H)EAK-EH
RIGARR, FOR-GHREDF E R SRSy 3.1 1 1.0, AR 78 B BITE TR A4 R IR nKF
X AR KA B RHE W AR TEE RISEMR, AR RS B 7Rk AR 20 30z b 2 A5 1.

WRIGF Y IR FEFARE N, BRIV S I8 I AV ARTE (8 R i e B 17 2 T AR . FARJERIOHE T
RUIEWE 2 J8, 5 P B, Rp sl i R e R 52 1E 5 - CRRFAR T S5 P UG E0 1, 55 0 IR Hhil7E 18~
22 CzIal. RIGEY HREEAREEKIERED 4%HEEH, 25I7E 08:00 F1 17:00 4 2 KM, oK
B 3 S T oYk E RS . WIS E I8 7 B o S % B Pl e H AT
1.3 FEARICEERIAL I

AR 5 d TR 2 d I 2 d B BRSCER ). iR = SR AR VR AR, BER 08:00 457E
KAE MRS TR R, 55 5 RIBTRIETE, 9 6 KM 7 KIFMRIUERI SR, BENLRAESE
FE, AR TSR (2 S NSRS T B T-20 CUKFI R RAE. IRIEEE 8 RANEE 9 RIFURWAE R iR
i ErBE, AN 08: 00 & 18:00, HEZULE 10 he WCARRT AR R R £ 250 mL HBFUERHR [ E T, 24
IHRLASFE 2GRS, SERIEUCRN B T-20 COKF A IRAT . RIS 45 5 1 B 8 1 B BER SR Ay R & ¥ 5 fa
BT 65 CHUFET TR 48 h, BFHIRA 5 B B AR A B IR A4 I
1.4 DESRRSITE

TR T BERIZERER) T & BAE 105 CH&AF T T 5 h G IER o b el e TPk Al 2 JBE Hh 4% Al
B =P, TR (Ca) S %R GBIT 6436-2002 J7iAksE; Tt i £F 4k /K T4 i GB/T 6434-1994
TENGE -

15 THE T

TRPRR B AR R T A R i an R A G5

BERIRUHALEE (%) =100— (TR S B/ B BE R & ) < (BBEPBES S/ P BES 2D x100.

£ BE P BRI AV A B R R AR

BB HEM R (mg/kg) =B BEPRE S B TIR & B/ B B A

ATEALRE (mgkg) =HBEHEA R — QRSB



FE PO HE R IR A A 2B
FP AR R (mg/kg) =FEP S B IR & B/ S &
A 2 [0 U195 00 T8 R B A o A R e B s A e B
[F fy A VB O = JBE Bl 5 o PR R R B B PP R TR
W IARAE R I AL (standardized ileal digestibility,SID, %) =BHIFEM B ALE (AID, %) + ([lfg
P S B B/ P RR B 5 B D % 100,

1.6 HAEG5 9

1 SAS 9.3 Guil 7 Hrif i Hh i — MR MR AL (GLMD ZrHrikIe25d, IR 45 R L EpRitE 1R R
Ry P<0.05 NEFLE.
2 RS0

IR A A AR OB BEIR DL IE S, ARSI I R R BB Z 0, 4% HERE SRR 6 B R 58 I A 1 e
T .
2.1 VARREFHEZR IS INKSEXS PED 453 Ak 2 RO HE I 5 1) 52 0

HI3% 3 AT, TR 4ERAINACEXSR B8 TYREBAR. Hp Rt E. ShiETYivEit
R AR (P>0.05). B8 PFD ZR4ERVSI/K-FROIG I, [FgTHpiiE . lpiE ey 24
PEFEAS (P<0.05), Ut ITAARET4E 2R IN/KF B350 2 2 FAIK 1 i 40 Bl AL R A 4 i i e Rt & . 2
UERTNINAKT 04 3% 6% 9% 28T VI BHAL A 73508 88.99%. 89.74%. 88.86%- 88.55%, Hrft
LFYER AT 3% & TV E R e PRI INIKTN 04 3% 6% 9%, (Bl T4 50H
WHRII R 89.77%- 82.95%- 78.51%- 80.53%, FHrfouf ALl THIFUH LR e, Bi W BIRRET 4R 2R TR
ISP RIS 7 B T A . AR 4E RN TR 9%A 4 a5 1210 mg/kg, E%
A% X IR 2 B BRI Y 1 799 mg/kg, FEA-A s A KAE 4 i B HE ML & RS 2T 4E 2
KPR T S itk eI, 014 KA# EPL B TRl AR 2T 2 28 7K ST e T e 14 P A1
2.2 FARRETHEZ AKX oK - TR B R4 T A 3 A BT AL 8 1) R i

H1Z% 4 AT, SR B w R R ATTD A2 AAR AT 24 3R ISR i, St 72 5 AN 25 (P>0.05) .



B RAF 4 BN KRR N, TR R AR, ZRARE (P>0.05). B R4 ERR N
ACERIBEIN, BT A 2R et i/ (P<0.01), it BRTRAR 2R 48 Z R /K1 R 38 0 2 35 B T R T
VB R . BEE TR E R VS AR I, 181 & BEBE AR B AR (P<0.01), UiHITRRET 4tz
NIV A3 0 b 535 3 s 1 I Py e BE e FR v B . & Jll TR T AR Sk AID. SID A1 STTD, B#
LR RN INACT IR I 26 Mg/ (P<0.05 B P<0.01). SR EEE FRAF4E KA I3, 4 i msHE
MEFIBER) ATTD 2 ZIRRERL, S5HAHILE, F4ERmBMK R 9%H e E A &R X S5H
b2 ELAE, o BRAH A KAE BRI ATTD Bk TRREF4E IR FAE 0~3%. 6% ~9% G A, A&
Tk 2 5 A1 A NN P3G B G s PR AR 2 3 INAKTAE 3%~ 6% i Bl Y, 42l ik it & e 5 4F
YR (G BB o AR HE IR 9% 25 1¥] ATTD F1 STTD ik, % HEZH B ATTD F
STTD fx . TAREF4ERINIAKFLE 0~3%. 6% ~9%GH P, B ATTD F1 STTD Fifi & 1 ¥R 474 248 I
AP B8 T Z ST/ s FIARREF4E R I INKAE 3%~ 6% uFE N, B ATTD B2 T kR 41 4 208 /K ~F 1)
34 T EHE N

Bt B DR AT 4 NI T (1, @K SID A STTD £k (P<0.01). SHEZH@E SID AT STTD
B, SN 61.04%F0 85.78%. BEAGLFAE R MR I/KFIE 0, B0 SID tH 61.04%F%3] T 57.88%; W)
STTD Hi 85.78%% %] T 59.61%.
3% @
3.1 TAAREFYEE A K0T EPL RS20

KT B B R 2448 3R 10V AR M S 4 4 3o DR b LA 3R 43 i), [ 9 4 DT T K&
BT, Seve SR TR, MG S Pl RR )% BB TR rh 21 4R 7K 7 N 3.0%38 N3] 6.0%, IR Z B R AR

BEF G, SR AYEKTIER] 6%GE T 4. Furuya SFEHAILF4E R AT iloe g R, dhk

il

PRI ETYE N 3.0%3 N 15.0%, P3RS FRHEME 2 A 1 0 Rk S4B AR B 535 KT o ARIG BT 7T T 1R AT
YERVNANKT4F EPL HORZM, T VAR BAAR vV AL 38 i OB, e NI HEIE R A0 Bf 2 . i T MIBic R
1A A AR S Hh o JRE DRATIZE Y AT P SR AL S5 S AT o LIS A e R AT U ARG PRI, L R AL K 2

FFAAGHHE, 0 NRC (1998) DA NZE EPL 4 0.02 g/(kg-d), JR EPL 1R/, W ZMEAitl; Georgeobskii 25



DU FL R, A KAE A — /N BB B, R SRR B E 2 )L, b A TEBHE A
BB 10%:; Jongbloed SFU IR FL A, FEHEME M UERER 8~10 mg/kg. WIEREHEILE 2294 dy
T B3 R R AN T G B AR UG, W TRl T Y A T B PR AR o MR 00 P S R R R AR v
TP E B IO AR OCTE K Il B AIRIG I S5 SRR, SFUER NI 9% i 46 42 i ol it
BN 1210 mgkg, ERHBR: WRAEEBHEE 1 799 mg/kg, A&HT RS, EKEREE
T M 8 5 7 4 3R T I (R 38 I 26 P BRAG, AR K EPL B IR AT 4 2 K B 1 LR VE PG R
DR il A 2T 4 2RI T KMot P D5 1 EE A, e 5 S Al 0 20 ZE A £k 1Y 5 I T A 4 AR WO
X 5 Fan ZU2HRIEAH— 3. HMLE) B B 06 VR AR . B IRV BRI AR /N B I 7 20 P
FOBE T2 0 A
3.2 VAPKRETHE BRI K TR BERR AT AL 22 1 5

B A 2 1 T2 202 P VS B T B (R R, Ik L S v S R T AR P B R RO
B DU S DR B (KRR T AL S R AR R BRI AR I E R e — . FRUETE R B T8 08 T s A U B
HEMEE, DA VP A A 2 R S e 2 1 S B R 0L o

ARG LR EIR, BEE GRR P P4 3NN R4, R B WS A3 B3 PRI, X 5 O
FOP AR RS AR TR A . T IARAF A B RSB B B 7 et g, T LURBHHR 20 YR, 1)
A PR, Moore SEUSVHIIE 14T BT ANt 45 BESE) VHALIRIIISENE ,  SAHIE S 2T 4
ORI AL BAT A A

FI3EA EPL R EEH LR (ATTD) HHTHIE, 1328 STTD. ABlinss REW], XAk
ft SID M1 STTD #i i, 7374 61.04%H1 85.78%, &% i T 4T HAtA . BEA L4 B0 I/K-F 39 n, B
SID Hf 61.04%[%%] | 57.88%; MW STTD Hi 85.78%F% % 1 59.61%. AR, HHATIMRLT4EZR A INKF
3, B SID IZWIFEICH2Z R B2, R 5RFARGYERE RIS L MRS BTG, FHLR
DRI AT Rl A0 e (YRR AT 4 2 /KT SR D KR (K T A6 4L 23 LI I, VS AL RBIREE R R, i EAR R K 1 5E
W, GymEEAGE AR, SEEEERAA L, MRS T B SID A STTD: [FINF, i 3-89 n2f4 K-

A BT R A L, AT R B A A I P B BE S T AL B AN 1), B PR AR IR A AL R



Cherbut ZEUHBF SR W], FRIHRET Ak 2 1) T/ B BEAE VS A8 P R B IR 1), 8 Dmyptodi e i, AT BARAIR 17

T AL EE . Jorgensen SIS FTAESE, S KB P 4ER/KCFUIRG , FOH A8 & BEAE [l 1l oK o )i iod 5

JEiRE T 5~6 . Wilfart SEUOIERT 55 5 ARET Y0t BEAE W ALTE AN [R]F0 AL 00 B I ) R S N R 30, e

Y8 22K A AT £ B o [ 0 o A /N K0 4 R R ) o DRI, T2 ek r A P STTD B4 6 06 B8 47 1 i 0 £

HRE SRR ATV AL B S B, T SRAS AR SR A 1 TR 7

4 4 i
O TR LT 4L R IR 52 B AICAAIMR PRD A5 2E K8 42118 EPL. fEASRIR 61 T, J8X) PFD

LFYEFE BRI 3% ~6%.
@ K- THIAL AR P Y SID A STTD B VR 47 45 28 KT 32 120 1T 42 35 A1
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Table 1

*1

UG 1 PR AT 777K O 2EAD

Composition and nutrient levels of diets in experiment 1 (air-dry basis)

%

WH Items

AR U MKF Fiber supplemented level

0 3 6 9
J58} Ingredients
T K¥EH Cornstarch 77.55 74.55 71.55 68.55
=S A% Chromic dioxide 0.50 0.50 0.50 0.50
JEFE Choline 0.10 0.10 0.10 0.10
TRiERl Premix! 0.25 0.25 0.25 0.25
LFYER Fiber 3.00 6.00 9.00
fi#) Limestone 0.80 0.80 0.80 0.80
12 NaCl 0.30 0.30 0.30 0.30
REFE Sucrose 20.00 20.00 20.00 20.00
W KoCOs 0.40 0.40 0.40 0.40
A EE MgO 0.10 0.10 0.10 0.10
&1t Total 100.00 100.00 100.00 100.00
BE 7 /KF Nutrient levels?’
TR Dry matter 90.72 87.94 90.47 89.93
JH1LEE Digestible energy/(MJ/kg) 14.99 15.12 14.96 15.05
L&A Crude protein 2.54 2.87 2.86 2.71
HEPRIR£T 48 NDF 0.27 1.88 436 7.35
FRPEDEIR 4T 4 ADF 0.03 0.04 0.05 0.06
5 Ca 0.32 0.34 0.32 0.31
S Total P 0.079 0.077 0.074 0.073

PR AT 5w A AR {3 Premix provided the following per kg of diets:Cu (CuSO4-5H20) 8 mg, Fe (FeSO4-7H20) 80 mg,
Mn (MnSOsH20) 20mg, Zn (ZnSOs4+H20) 80mg, Se (NaxSeO3) 03mg, I (KD 0.4mg, VAI12000IU, VD3
6000 TU, VE60IU, VK33.6mg, VB12mg, VB:26mg, VBs4mg, VB120.02mg, AHE biotin 0.2 mg, 2R pantothenic
acid 10 mg, MHER niacin 80 mg, M folic acid 1 mg. 3 2 [F] The same as Table 2.

2 i 5E {8 Measured values. 7% 2 [A] The same as Table 2.

2 R 2 TR RAE FR K T IERD

Table 2 Composition and nutrient levels of diets in experiment 2 (air-dry basis) %

Wil Items AR INKF Fiber supplemented level
0 3 6 9

J5Kl Ingredients
K Corn 62.00 62.00 62.00 62.00
FEKIEH Cornstarch 15.00 10.00 5.00
A1 Soybean meal 20.00 20.00 20.00 20.00
= =% Chromic dioxide 0.50 0.50 0.50 0.50
7 Soybean oil 2.00 4.00 6.00
JIE#% Choline 0.10 0.10 0.10 0.10
TRl Premix 0.25 0.25 0.25 0.25
4% Fiber 3.00 6.00 9.00
Fi¥7 Limestone 0.80 0.80 0.80 0.80

HFRESS CaHPO4 1.05 1.05 1.05 1.05
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&k NaCl

0.30 0.30 0.30 0.30
4t Total 100.00 100.00 100.00 100.00
EIE/KF Nutrient levels

T#)JF Dry matter 87.36 88.11 88.59 89.11
WL EE Digestible energy/(MJ/kg) 15.88 16.47 17.07 17.54
HE AR Crude protein 14.14 14.11 14.29 14.24
HE BT 4E NDF 7.47 10.54 12.81 14.63
TR MLV 4T4E ADF 1.68 1.87 1.98 2.18

5 Ca 0.62 0.64 0.65 0.61

M Total P 0.533 0.536 0.549 0.545
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Table 3 Effects of dietary fiber supplemented level on digestibility of dry matter and P output in P-free diet

WiH Items AR U NKF Fiber supplemented level/% SEM P1{H P-value

0 3 6 9 28 Linear X Quadratic
A Body weight/kg 46.4 46.2 46.3 46.1 0.484 0.981 0.840
K& Feed intake/(g/d) 927 924 925 922 9.68 0.981 0.840
T NE Dry matter intake/(g/d) 841 823 837 829 8.8 0.357 0.325
B f 9B AL ZR Tleal dry matter 89.77 82.95 78.51 80.53 2.37 0.021 0.701
digestibility/%
2 E TV ALZER Total tract dry 88.99 89.74 88.86 88.55 1.18 0.742 0.569
matter digestibility/%
0] iz & BE W HEME R Tleal digesta P 678 802 798 928 106.96 0.676 0.648
output/(mg/kg)
LB Total tract P 1799 1 646 1225 1210 164.41 0.038 0.547
output/(mg/kg)

R4 GPRRETYE R /KPR FOK- SRR T 5 8 A 3 R AL =R A R

Table 4 Effects of dietary fiber supplemented level on digestibility of dry matter and P in corn-soybean meal diet

HiH Items 4R GINKT Fiber supplemented level/% P18 P-value

0 3 6 9 SEM 2P Linear — Quadratic
1AE Body weight/kg 45.7 449 45.6 445 0.514 0.683 0.262
KA & Feed intake/(g/d) 915 897 911 891 10.28 0.683 0.262
TYFHENE Dry matter 799 791 807 794 9.0 0.282 0.302
intake/(g/d)
BN P intake/(mg/kg) 4655 4722 4 862 4859
i T AL Tleal dry 79.52 76.83 70.16 69.82 0.79 <0.001 0.076
matter digestibility/%
2 ETYPHALE Total tract 87.61 85.83 84.69 79.64 0.64 0.023 0.712
dry matter digestibility/%
B & BEREHEM AL Tleal digesta P 2492 2 666 2947 2974 44.10 <0.001 0.374



output/(mg/kg)

A EHEM R Total tract P
output/(mg/kg)

BERIR A B L E AID of
P/%

PR A iiEH LS ATTD of
P/%

BEEIFRAE R LR SID of P/%
AR S i IEJH L2 STTD of
P/%

2461

44.72

47.38

61.04
85.78

2711

4391

42.98

60.53
77.46

2 659

39.92

45.78

55.81
70.51

3173

40.85

34.74

57.88
59.61

39.00

0.93

0.82

0.93
0.82

0.154

0.002

0.567

<0.001
<0.001

0.011

0.212

0.005

0.107
0.539




Effects of Dietary Fiber Supplemented Level on the Determination of Standardized Digestibility of Phosphorus

for Growing Pigs

LV Shuaibing LIU Zhengqun WANG Yuming LIU Jingbo ZHANG Hongfu® ZHANG Shiyuan®
(Institute of Animal Sciences, State Key Laboratory of Animal Nutrition, Chinese Academy of Agricultural

Sciences, Beijing 100193)

Abstract: Two experiments were conducted in this study to investigate the effects of dietary fiber supplemented
level from purified cellulose on the estimation of endogenous phosphorus (P) loss (EPL), and standardized ileal
digestibility (SID) and standardized total tract digestibility (STTD) of P in corn-soybean meal diets for growing
pigs. Twenty-eight growing pigs with initial body weight of (25.142.0) kg were surgically fitted with simple
T-cannulas at the distal ileum. According to a completely randomized design. The pigs were assigned to 4 groups
with 7 replicates in each group and 1 pig in each replicate. In experiment 1, 4 groups were assigned to P-free diets
containing 4 levels of purified cellulose supplementation [0 (control), 3%, 6% and 9%]. In experiment 2, 4 groups
were assigned to corn-soybean meal diets containing 4 levels of purified cellulose supplementation [0 (control),
3%, 6% and 9%)]. According to a completely randomized design. In two experiments, the experimental period
consisted of a 5 days pre-test period, 2 days for feces collection on 6 and 7 day, and 2 days for ileal digesta
collection on 8 and 9 day. Chromic oxide was included in diets to determine basal EPL and apparent digestibility
of P. The results showed that the estimates of basal EPL for total tract of pigs was linearly decreased with dietary
fiber supplemented level from purified cellulose (P<0.05). The apparent ileal digestibility (AID), SID and STTD
of P in diets were linearly decreased with increasing fiber supplemented level (P<0.05 or P<0.01). In conclusion,
under the condition of this experiment, the suitable addition level of cellulose is 3% to 6% in P-free diets of
growing pigs, and no add recommend in the corn-soybean meal diet. Dietary fiber supplemented level
significantly influence the determination of EPL for growing pigs, and P digestibility in corn-soybean meal diets.

Key words: endogenous loss; fiber; growing pigs; phosphorus; standardized digestibility
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