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PIFRgXT 25-F2 34k K Ds 1 75 B

Prete 12 sk t? FgE 2 gk i Bkl EEME? EUKEL EgEg
(1.7 Fe Iy e A Rl 222 e, 7 4760005 2.3 g ARl K 2R 28 TRE 24 B, FEMI 450002)
B OB, ARBEBET 1~21 HIBA 1~42 HIR% U 308 WA XS 25— F2 kgt &
Ds (25-OH-Ds) Mi&EH FF2E & . L 500 X 1 HEd% #r 308 PIFAS A4, BEHL K 10 4
4, M SANELE, §ONERE 10 U3, 10 AR5 5 25-0H-Ds K4 50, 100,
200. 400. 600. 800. 1 600. 2 400. 3 200 1 4 000 1U/kg AR, RIGHA 42 d. 45RE
B: 1)1AlHR 25-OH-D3 /KT 50 1U/kg #2531 600 1U/Kg i, 1~21 H A1 1~42 H & AT
Mk, P HBENPYHREEREERS (P<0.05), KL= HAZET: % 8 % K
(P<0.05); B @R 25-OH-Ds /K-F3] 4 000 1U/kg St A= K 14 GEF8 b G 2 3 52 i
(P>0.05). 2) TR 25-OH-D3/KF-Hi 50 1U/kg #2551 600 IU/Kg i, 21 HEEAT 42 H s A
EER BE. BRERBRE) BE. EE. KE. KOEBELLKS. SAHSEREE
JeE (P<0.05); #F—Bm AR 25-0OH-Ds /KF-E| 4 000 1U/Kg X #% S 5000 i 3 52
(P>0.05), 3) TAl¥ 25-OH-D3 /K-F-H 50 1U/kg #2521 600 1U/kg i, 21 HEEH 42 H it AT
RIS & W fem (P<0.05); #E— D3 1afR 25-OH-Ds7K-F-F| 4 000 1U/kg *F Ifi. 2%
S BTCEEM (P>0.05). (A4 25-OH-Ds 7K VX PIAF-R8 ) I 5 To U & B G (5 2 52 i)
(P>0.05). 4) TR 25-OH-D3 /K F-H1 50 1U/kg #2151 800 IU/Kg i, 11~14 HERAT 31~34
H s AT RS A AR B DU R B35 305 (P<0.05); #F— B4 m Tk 25-OH-Ds 7K 7% 4 000
IU/Kkg 45 R BTN R TE B3 5M (P>0.05). 2R o ARG SE R, DUAEKMERESR bR A& 8%
SHONVFN AR, RAHTZR R T 45 H, 1~21 HESATISHAHR 25-OH-Ds ¥ 7 2 &
N AT6 1UIkg, 1~42 HESRAFSTERE 25-OH-Ds 1) 75 25N 448 1U/Kg.
REEIA]: 25-FRBEMEE R Da M E: AEKUERE: HHSHL WX
42545 S831.4%1 SCHRBR AR : LEGT

UEE R DafERTAE 2 25-F2UmE i Fe b/ A6 0y 25— 4 £ K Ds (25-OH-D3)

Yk Hib: 2016-12-14

HETH: BxRERRFEEETIE (31101732); MEAHE/THE (16A230003)
e BREE (1988—), %, WHIIREA, BiLBIE, MB35k
%%. E-mail: chenguanhua2014@126.com

*EEEE: bW, Bl#Ed%, WA S0, E-mail: hjincheng@126.com
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HABNES Lo iR E A iR & st 1,25- 5 4E/E & Da[1,25-(0H):-
DRI XK EANE (Ca) Ak (P MzhasF7. BAVEAMETRFMT, XEHRZE
HNRIRST, DR L A AN EYE AR 3 Da S R T AR 4E RE AT IS (1 1B A= K2, K|
Tk 25-OH-Ds HIZEDD 23t i T 464 % Da, 10 FLIEIRICSCR B 29, fad i i 25-
OH-Ds R E 43 D3 nI 34 NPT XS A AR FEIO0, $ i i PR 678, St i i 1m0, gtk
Jo 18 UOVR B v fe o s B R E 24§ 25-OH-Ds H N (HEDELR I A R H 3t
(2013) ) , WEVFTER &P 25-OH-Ds fE 4 A RIS RNR NI . Yarger Z512-43]
HEFE S il RAF XS AR R 25-OH-Ds IR 2 760 1U/kg; A REFER, RN
BRI E 25-OH-Ds BI I3 2 K 8 (AR K TR L0l R, ARIREG B ZEWF ST IR 25-OH-Ds
KPR 1~21 HEEA 1~42 HEEP#7 308 PIFAGERK IR, 8% OB JREMERE) 7
o M2 AR bR B RIS I B2, A= vh 5 B ] 25-OH-Da S AERFE AR .
1 Rk g7
1.1 s

L 500 K 1 Hil¢. fAHE[ (43.8440.22) gIAHIT{ERER 1T 308 WATAS A4, BENL
N0 M, A SAERE, HAES 10 HAg, RIGH 42 d. AT, B ES
(I PIAT RS TR 75 T i) —2E (200 cm X 50 cmX 35 cm). FAMUERIREL A1, HHERE, T2
K, He R G R P AT G el
1.2 RI AR5 0 Bt

FEREIRRE FRK 2% NRC (1994) WA (RSMHFEFRUE) (NY/T 33—2004) U8lr Py
FFRSE IR T EEHEAF . FESERHTARR T 20 ) 0 10 S7K-F# 25-OH-Ds #4 A 10 Fhisk e i HR
TAfR 25-OH-Ds I IN/KF43 )4 50, 100, 200, 400, 600, 800. 1 600. 2 400. 3 200 Fi 4
000 1U/Kg. JERBIARALRR I E 7K T IR 1. 25-OH-Ds I INFIE E 1L R4 TR IR
AT, % FRH R SGHAE ELE N 25-OH-Ds 708 5.0 X 10° 1U/g.
1.3 Krlldatam gy ik
1.3.1 AKMARE

ST 21 HEYRT 42 HESI 2SR E AATAS, RERIC A% B A TR AR B AISE TS
R, T RARENRREE. sitidRResE, HETFHHREE (gd. T
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HIGE (g/d). BIEE CRYEREEFFHEE) MAET .
1.3.2 ALK

ST 11~14 H AN 31~34 H WS RARIY), TR BRI . DA E
SR NRIHTT, ELLIE 96 h TR, BUERMHRIESI BB WS, SLRIBON
—20 CUKFEAHIRAT, FIF o HEM s s R & . DDA HE YIRS S 20 TSR F & i
Wiz (EDTA) JEEllE s & &, HEtbiZlbe 2w (TP S8, MDA
AR

BFRVRUIRE (%) =[(E NEFRVITIE —H S F= Y &)/ & NEFRYT =]

X100,

1.3.3 MIAIRFF

ST 20 AT 42 FIHSET, 455 5 BEAE BRI 1Z PR E R 1 RIS AT
JEsEikge. A 1 mo/mL JHZAAVEERRESS &8, ORI 5 mL, 3 000 g &> 10 min, il
i, T —20 CAVRRAE. MEEMITHBE (P &K & CL-8000 4x H 2 E s
A E -
1.3.4 HHTEIR

Bk, MEMMEE. REMEE. BERBRRERSEE, T-20 CA%HMR
o P MR B B (R JEERIERED 1EWKh & 3~5 min, RBRFERIA. HEH,
HEF)E, TKOEHRH 36 h, JT/AKOENZHL 36 h, FRE/KyFEN: 105 CHA 24
h, FHTRTPRRESHER. s~ E 2R E K EMERE CEIKE 12
K)o Ko BBEIERE, BN, 7E 600 CHKAL 36 h, DAMIEKSS & . BB 2 HR
EDTA Wi ikllE & &, b akle e, ANRSEeE e, REnmg
iy CEI-E SR SRAPEACR MBI R R T e lIa L (CMT-5504, IRYITTHT =8
MEHCIA R AR W&, SHRE: B 40 mm, A6 50 kg, MBHE 10
mm/min.
1.4 Gitorih

DL R ORI o0, A SAS 9.0 U i i Bk Xt il 56 B R A — M 2k ik A A
(GLM) FE/F#E47 404, KAl Duncan IVAREAT Z EILEL, FHHHATEMM ik lhZkiash oy
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#r, P<0.05 NZERTFE.

FIFH SAS 9.0 Hfh i) PROC NLIN F2 /P EATHT R mNARE R S K0 A, B Sr 4 2R IR VA 7
119201, 4 X <R[, Y=L+UX(R-X); 24 X=R I, Y=L. v, Y JFH H G &4
bis L 24 25-OH-Ds W K1k B 75 B OIS I AR K AR U BB IRER ) X EA
SRRV B 25-OH-D3 /K15 RAE N AAFAS X 25-OH-Ds I 75 22 5
2 iR 5505
2.1 1A 25-OH-D3 7K1 AT X A KA BE IR 2

HIZE 2 W), TAAR 25-OH-Da AK-Pxf AT XS I A . PRI H I E ., FHHRaRE, BE
FLANBET R4 55540 (P<0.05). TR 25-OH-D3 /K V-4 50 1U/Kkg B, PRAFRS IR,
FHHBEM Y HREE S FEMRT HAMA (P<0.05), BELEZT HAA
(P<0.05); #i#R 25-OH-Ds 7K1~ H1 50 1U/kg &%) 200 1U/kg I, AP RS HIMAER . -~ 2 4
HACFYHREREERS (P<0.05), KHEMEERFK (P<0.05); 1R 25-OH-Ds /KFH
600 1U/kg I, PAATRS ) B A0F- 35 H 38 Bk B Kl B0 1R 25-OH-Ds /KF i
600 1U/kg #& =1 2] 4 000 1U/kg B, PRI I AE KPR RE SR FR 02 35 4810 (P>0.05).
2.2 1Al 25-OH-D3 7KF 5t AT XS B 8% S EL it i

HI%% 3. 4 1 5 AN, fAKR 25-OH-Da 7K F-Xf ARSI I R FIER & S8 (B ELAR )

N

B & fem (P<0.05). 1At 25-OH-Ds7K-F-J4 50 1U/kg I, PATXSHIERR S8 (BREAR
) BIEZRTHAMA (P<0.05); A 25-OH-Ds /K F-Hi 50 1U/kg $#2=%1 400 1U/Kg i, A
RS . IREREnEmE. &R, KE. KOoEE, KoaE. SeENsSENE
ZHE (P<0.05); 1AM 25-OH-Ds /KFN 600 1U/kg I, 42 HEPIAFXS B 8% & 5 A0 K /) B
TR BRI AHR 25-OH-Ds /K11 600 1U/kg 2% 4 000 1U/Kg I, PIAFIS )
HHSHILLEE (P>0.05). F 25-OH-D3 K FXt 21 HEgA 42 H s RS e B4z
PAK 21 H B BT R E %W (P>0.05).
2.3 YA 25-OH-Da 7KF-%F PIAF XS I 4% FI TG AL Bt 25 B DA S L Bk T AR 8 1) 52

H# 6 AI %N, TAHR 25-OH-Da 7Kk PRI AFXE I I 5 80 15 B A A AR D URR AT (. 3 R
(P<0.05), {EX}I0 3% TEHLIBE & LR ERm (P>0.05). M 25-OH-D; /KFl 50 IU/Kg

A, 21 HE RAT XS0 ML 3R 45 & & 0 & K T HAh 4l (P<0.05); TR 25-OH-D3 /K-F-H 50
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IU/kg #2521 600 1U/Kg I, 42 H S PIATRS I 2745 & 8 W35 3w (P<0.05); i#F—B3m
i 25-OH-D37K~F-2] 4 000 1U/kg B, PR XS H L3RS & 0 & 8 (P>0.05), il 25-
OH-D; /K°F-Hi 50 IU/kg 2 %] 800 1U/Kg B, AT XS (¥ 45 Fl s B TR R B 25 3R
(P<0.05); #E—3bHE 1AM 25-OH-Ds7K-F-2] 4 000 1U/Kg B, PIATS H 45 FLE B TR 0
BEL (P>0.05).
2.4 PSR TR 25-OH-Ds 175 25

Hi 7 FI 8 wIAl, APPSR KRR bR CRYEME, SFHHREE) AEH
SR OB JRE RIBR Y L R KAy D) VT R AR, R A TR B R R A DA 4 R
25-OH-Ds & B 7 B E, SHRER, 1~21 HRAHFOE 25-0H-D; & E &N 476
U/kg, 1~42 HERAT SR 25-OH-Ds I 75 24 448 1U/Kg.
31 i
3.1 TR 25-OH-Da 7K1 5% PRI AF XS A KA BE ) 52

ARG LR TN, W 25-OH-D; /K°F8 50 1U/Kg B, RAFSAKZENE, JET-%a,
HRERE ., BHE. KE. KoERE K SRS 8. 1R 25-OH-Ds /KF-H 50 IU/kg
P 600 1U/Kg BF, 1~21 HEEFN 1~42 H S ARSI 44 A0 35 H 1Y 8 510 25-OH-
Ds/KFRE&EMEK R GiREW, LR R D ARH, WAFXSRA KRR T BRRER
HNi& B7KSFH) 25-OH-Ds Jo, AEKMERER RIS . TlKR 25-OH-Ds /KT~ 600 1U/kg 22 4
000 I1U/kg If, TAAR 25-OH-Ds 7K1 PIAFXS B A K AR RE TG 2 5o . il R W, A 78
JERITERRR, RN AR 25-OH-Da % AT 4 K IF TE 5 b o

BB TN, TR 25-0H-Ds /K-F 1 50 1U/kg $2 =% 400 1U/Kg I & &8 T
RS R B AR B i, BRI TR E EAISE T R, et R B, 1~21 HS AT XS TR
25-OH-Dg /K FHi 125 1U/kg 4255 3] 500 1U/Kg I, PIAFRS ) (R B2 4R s 50l 25-OH-
D3 /KFHi 500 1U/kg #& =i %1 4 000 1U/kg i, PIAF XS AP RETS 125 2240, Goodgame 25
DT A5 BURIBLEE R, 7~21 HIRAAF IS TR 25-OH-Ds 7K°F 1 100 1U/kg # N 800
IU/kg B, 2480 T RS IR ERCR & &, R E LR ERm: Y4k sHemiim 25-
OH-Ds /K15 3 200 1U/kg i, PIAT XS ) A T BETE & 22 4K
3.2 1R 25-OH-Ds /K-Fhf AT XS B % S5 52 i



133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

B (R BEREE R PERE4ER D MEH SRR, A Kt
Be TR AR F HURKA ], AGREG S5 R EoR, 1AM 25-OH-D3 /K -4 50 1U/Kg I, RS (B #% 5
. R, KB Ky EE R PSRRI, 1R 25-OH-Ds /K-F-f1 50 IU/kg 12
=5 600 1U/Kg i, ARSI B SR AR Gd 4 i (HARSEAR MR 25-OH-Ds /K5 A
XS B e A AR AR o W3 o . IR ST R, TR 25-OH-Ds 7K°FiH 50 1U/kg 2
FiE] 400 1U/kg I, BERET 21 HERASHRRE T ERE, K. Ry EE LK
gy EAREE EM, BRI, AR 25-OH-Ds /KT H1 100 1U/Kg #2751 800 1U/kg i BE &
LR ARG R SR . B RALE IR S i AR R IR 25-OH-Ds KT X L
febr s sl, DL BRI, TR 25-OH-D3 /K14 400~800 1U/Kg B,  CLAETH A2 A
g BB MER BT 4R D TR, KRR TRR 25-OH-Da /K15 AAF XS 1)
Ry RTE S AL
3.3 AR 25-OH-D3 7K1 5% AT XS L3R FE FR S 55 ALV IURR 28 (1) 52 0

ARG LE I TR, AR 25-OH-Da 7K1 522 BE AT RS 1 2045 &, EDGF I Toh L

S

BARFEPW. WIFUERY, T 25-0H-Da/K-FXf 21 HEE AT 42 F i AL 5t i 5 T L &

PRTE Al

gl

AT HAARIHALR 45 R 7R, TR 25-OH-D37KF-Hi 50 1U/kg $& =i %] 800 1U/kg B, 4%
1 11~14 HEBRAFASIESFBEITARZE; kaiR miiakR 25-OH-Ds 7K 85 A BEITAR 2270
BERW . JEREHRIG LS AL, A 25-0H-Ds /K°F-H 50 IU/Kg $2 %] 4 000 1U/Kg
I, 31~34 H TS IOAS FIBE TR % S Aefe m BRI 1o a3 . Applegate S PURFF 5T 3L 1,
7~21 AT IS RN N 25-OH-Dg REfEBEREIRTE KR, M I2m SBE VTR . XS
TR 25-OH-Ds A RN A4EE R Dl 2 f584. XWX E4EA = Ds It st o, 1A
FR4EA: 2 Da /K P H 300 1U/kg #2553 1200 1U/Kg A, 35 H % AT XS HE M) o 45 R0 s ol 5
LR PR,

3.4 AT RS IARR 25-OH-Ds f3E B 7 B i

ARG DL RAF RS A KRR fR bR CRIIHIGE ., P HRER Mawsi (kE.

J B AL B S R Sy B VPR AR AT 2L, R I AR F A AR o

FAR . WIS A RFTTREEE 1~21 HE AT XS TR 25-OH-Ds [ il ifs Z &Ny 476
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IU/kg, 1~42 H#ERATAS1EHR 25-OH-Ds 518 75 28 4 448 1U/Kg.

FATR T AT RS TR 25-OH-Ds fiid 5 Z B MW 745 RAFAEZE 5 Yarger ¢ 1218100,
DAAASE Z5 AR SR PR Fabs, AT XS TARR 25-OH-Ds YT E &0 2 760 1U/kg. A7t
KB, AR 25-OH-D3 M EGE A INE AT LT Yarger SR8 R B Fritts 2504RiE, LA
42 FR A RS B AR AN B IR 70 & BN PR 4R R, AT XX AR 25-OH-Ds 75 250 500
IU/kg. Goodgame SFWSIDIAAEE . & B 4K 70 Ao BEOATPFOT 4R bR, RAFXSTAMR 25-OH-Ds K
TN 400~800 1U/Kg. (XSTAFRFRUEY (NY/T 33—2004) UBIRfEFE AT IS 4EA R D N
B4 1000 IU/kg. ASBREAIHIARY, WAFAGEIRSE 25-OH-Ds BP0 20 N4 3%
D3 ) 2 534, ARUEHEN, PIFFRSTARRAT 25-OH-Ds ¥ 75 ZE 4124 500 1U/kg. 2N 54
RIGEREOV T . 74, A SChRSER AL s IS I SR o, DA S A & fia b 9 ey
bR, 1~21 Hie b RTMXS 1 HE 25-OH-Ds (K17 2809 342 UG, 22~42 H i L5 ISR TR
25-OH-Ds [1) 75 2 &/ 316 1U/Kg.-

4 45 ®

@© AR AINE EKF 25-OH-Ds I B0 ARG A KR RE, HERE R ORE . IeE
MEE) -, eI &8 . BRI,

@ UAEKVERESRI AT #S BTN RIS, RAITZEABR 04, 1~21 HESALT
RGXF AR 25-OH-Ds (¥ Z& 476 1U/kg, 1~42 HEPRIAF AR IAR 25-OH-Ds ¥ ZE N
448 1U/Kg.
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Requirement of 25-Hydroxycholecalciferol for Broilers
CHEN Guanhua'? ZHANG Jinlong™? WANG Jianguo*? ZHANG Ning'? QU Hongxia!
WANG Zhixiang®> YAN Yongfeng! HAN Jincheng*
(1. College of Life Science, Shanggiu Normal University, Shanggiu 476000, China; 2. College
of Animal Husbandry and Veterinary Science, Henan Agricultural University, Zhengzhou
450002, China)

Abstract: This experiment was conducted to investigate the dietary optimum requirement of 25-

*Corresponding author, associate professor, E-mail: hjincheng@126.com (53 4w 2= &)
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hydroxycholecalciferol (25-OH-D3) for Ross 308 broilers aged from 1 to 21 days and 1 to 42 days.
Five hundred one-day-old male Rose 308 broilers were randomly assigned to ten groups with five
replicates per group and ten birds per replicate. Dietary 25-OH-Ds levels were 50, 100, 200, 400,
600, 800, 1 600, 2 400, 3 200, and 4 000 IU/Kkg, respectively. The experiment lasted for 42 days.
The results showed as follows: 1) the body weight (BW), average daily gain (ADG) and average
daily feed intake (ADFI) of broilers aged from 1 to 21 days and 1 to 42 days were significantly
increased but the ratio of feed to gain (F/G) and mortality significantly decreased when dietary 25-
OH-Ds level increased from 50 to 600 IU/kg (P<0.05). No differences in growth performance
indexes were observed when dietary 25-OH-D3 level increased from 600 to 4 000 1U/kg (P>0.05).
2) The bone (femur, tibia and metatarsus) strength, weight, length, ash weight and ash, calcium,
and phosphorus contents of broilers aged at 21 and 42 days were significantly increased when
dietary 25-OH-Ds level increased from 50 to 600 IU/kg (P<0.05). No differences in bone
parameters were found when dietary 25-OH-D3 level increased from 600 to 4 000 1U/kg (P>0.05).
3) Plasma calcium content of broilers aged at 21 and 42 days was significantly increased when
dietary 25-OH-Ds level increased from 50 to 600 IU/kg (P<0.05). No difference in plasma
calcium content was found when dietary 25-OH-D3 level increased from 600 to 4 000 1U/kg
(P>0.05). Dietary 25-OH-Ds level had no significant effect on the plasma inorganic phosphorus
content of broilers (P>0.05). 4) The depositions of calcium and total phosphorus of broiler aged
from 11 to 14 days and 31 to 34 days were significantly increased when dietary 25-OH-Ds level
increased from 50 to 800 IU/kg (P<0.05). No differences in depositions of calcium and total
phosphorus were found when dietary 25-OH-Dj3 level increased from 800 to 4 000 1U/kg (P>0.05).
In conclusion, dietary requirement of 25-OH-D3 of broilers aged from 1 to 21 days is 476 1U/kg
and dietary requirement of 25-OH-D3 of broilers aged from 1 to 42 days is 448 1U/kg based on
broken-line regression model analysis using the growth performance indexes and bone parameters
as criteria.

Key words: 25-hydroxycholecalciferol; requirement; growth performance; bone parameters;
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269 Table 1 Composition and nutrient levels of basal diets (air-day basis) %
e 1~21 A% 22~42 Hik
Items Agedat 1to 21 days  Aged at 22 to 42 days

JEEl Ingredients

LK Corn 58.12 63.28
Z ¥ Soybean meal 32.07 27.52
Z.3l Soybean oil 2.20 3.00
K G H ¥ Soybean protein powder 3.50 2.74
A Limestone 1.36 1.45
MR E 45 CaHPO4 1.94 1.36
L-#i%82 L-Lys 0.14 0.14
DL-Z4 % DL-Met 0.14 0.08
e R TR R Vitamin premix? 0.02 0.02
T T R TR AL Trace mineral premix? 0.01 0.01
S ALREAE Choline chloride 0.20 0.10
1 NaCl 0.30 0.30
4t Total 100.00 100.00

H7E7KF Nutrient levels®

FWARHAE AME/(MJ/Kg) 12.34 12.78
HAEER CP 21.07 19.08
5 Ca 0.97 0.86
K TP 0.69 0.58
MR NPP 0.45 0.35
Hia M Lys 1.10 0.99
HER Met 0.50 0.41

11
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Dy KR AT e AR $2 A Vitamin premix provided the following per kg of diets:
VA 8 000 IU, VE 20 IU, VK 0.5 mg, VB; 2.0 mg, VB, 8.0 mg, VBs 3.5 mg, VBy 0.01
mg, iZE& pantothenic acid 10.0 mg, 4R niacin 35.0 mg, M- folic acid 0.55 mg, %
biotin 0.18 mg-

kB T R TR R AT stk dfit Trace mineral premix provided the following per kg
of diets: Fe80mg, Zn40mg, Cu8mg, Mn60mg, 10.35mg, Se0.15mg.

L MBEASCIME, HANIHS{E. Caand TP were measured values, while the others

were calculated values.
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Table 2 Effects of dietary 25-OH-D3 level on growth performance of broilers

AT BWIg FHJHIGE ADG/Y FHHXfE & ADFI/g RELL FIG BETZF Mortality/%
25-#2 4k 3K D3
21 Higd 42 Hig 1~21 Hi# 1~42 HiE 1~21 Hi# 1~42 Hii 1~21 H#  1~42 Hi#g 1~21 H#  1~42 H#

7KF 25-OH-Ds
Agedat21 Agedat42  Agedfromlto Agedfromlto Agedfromlto Agedfromlto Agedfrom1toAgedfromlto Agedfrom1lto Aged from1
level/(1U/kg)

days days 21 days 42 days 21 days 42 days 21 days 42 days 21 days to 42 days
50 4719 788¢ 20.33¢ 17.72¢ 38.21¢ 63.86¢ 1.882 3.60° 82 262
100 637¢ 1738° 28.23¢ 40.34° 45.73¢ 80.73¢ 1.62° 2.00° 62 12b
200 806% 25672 36.27% 60.072 51.13° 117.41% 1.419 1.95%¢ 0¢ 4p
400 835% 26792 37.68%® 62.732 54.58% 119.44% 1.459 1.90%¢ 2be 2b
600 8582 28192 38.832 66.092 56.832 122.16% 1.46% 1.85¢ 0° 2b
800 8262 27728 37.30% 64.972 54.83% 124.402 1.47¢ 1.91b¢ 0¢ 2b
1600 829 27142 37.34% 63.552 54.57% 115.15° 1.46% 1.81°¢ 0¢ 2b
2400 823 27532 37.12® 64.512 54.10%® 119.15% 1.46 1.85°¢ 2be 4p
3200 822 27292 37.07® 63.922 55.10%® 118.082% 1.49<d 1.85°¢ 0° 2b

4000 772° 2678 34.66° 62.718 54.83% 114.42° 1.58% 1.82¢ 20c 4p



FrifEi® SE 17 93 0.83 2.22 0.85 3.07 0.02 0.08 1 1
<0.000 0.024 9 <0.000
P{E P-value <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1
1 1
<0.000 0.009
ZE% Linear <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1 0.0031 0.0059 0.8401
1 1
0.002 0.034
TR M2k Quadratic 0.000 2 0.000 2 0.002 4 0.008 4 0.0003 0.0013 0.0424 0.3135
4 7

[ 51 Ecths JB A AR R B0 - BER R 22 5 A .35 (P>0.05),  ANAl/INE A RER IR 72 7 Wik 3% (P<0.05) . 3R [A] .

In the same column, values with the same or no letter superscripts mean no significant difference (P>0.05), while with different small letter superscripts mean

significant difference (P<0.05). The same as below.

% 3 VA 25-OH-Ds 7K1 3 AT i B 24 R i

Table 3 Effects of dietary 25-OH-D3 level on femur parameters of broilers

K5y E 5 Ash IRy i Ash it Ca
FERF Strength/N  EE & Weightly  KJ¥ Length/cm  E4% Diameter/cm T4 = P content/%
25-F2F YA R D3 /KF 25- weight/g content/% content/%

OH-Ds level/(1U/kg) 21 O 42 A% 21 0#& 42 0% 21 O 42 O 20 A% 42 AW 21 0@ 42 0% 21 0% 42 O® 21 O® 42 0% 21 O 42 O

Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Aged at




21days 42days 21days 42days 2ldays 42days 2ldays 42days 21days 42days 21days 42days 2ldays 42days 21days 42 days
50 — 74.12¢ 0.90¢  2.00° 3.99¢  4.91° 0.61 0.85¢ 0.32¢ 0.66° 3491¢ 3338 11.87° 11.28¢ 6.36° 5.63¢
100 — 170.22° 1.15¢  3.02° 450  6.02° 0.63 0.86 0.48¢ 1.28¢ 41.16° 43.31° 14.94> 1550° 7.18° 7.65¢
200 — 214.04%  1.41°¢  4.48 482%  7.14° 0.62 0.94 0.63° 1.97¢ 45.10° 43.90* 17.04% 15.66° 7.83° 7.97°
400 — 233.22%  157%¢ 4657 4.94%  7.47° 0.64 0.97% 0.73%  2,11%c  46.45% 4563% 17.40*° 16.67* 8.27° 8.11bcd
600 — 273.36° 1.59% 5022 493 7.52° 0.62 1.042 0.74% 2342 46,53 46.74* 17.15% 17.44% 8.032 9.012
800 — 25224 143k 4,932 4.85*  7.36° 0.57 1.02%® 0.68%c 2,173 47.10% 43.99% 16.94° 16.21° 8.33? 7.77%
1 600 — 276.46% 1.702 4712 5.012 7.142 0.64 0.952 0.812 2.15%c  47.40% 4578% 17.32% 17.20* 8.272 8.57abc
2400 — 262.38%  1.54%c 4637 496 7.31° 0.59 0.9430¢ 0.73%  2.05%  47.63% 44.35% 17.34* 16.16™ 8.25° 8.04bcd
3200 — 235.98% 1523 4887 491 7.40° 0.63 1.02% 0.730  2.27%  4797% 4648 17.72* 17.20* 8.35° 8.70%
4000 — 214.64% 1622  4.847 4.80° 7.32° 0.63 1.02% 0.76°  2,12%c  47,00% 43.86® 16.52* 16.20 8.03° 8.22abcd
FrifEix SE — 9.56 004 0.14 005 0.12 0.01 0.02 0.02 0.08 0.60 058 0.27 025 0.10 0.15
<0.000 <0.000 <0.000 <0.000
P {H P-value — <0.0001 <0.0001<0.0001 0.1669 <0.0001 <0.0001 <0.0001 <0.000 1 <0.000 1<0.000 1 <0.000 1
1 1 1
<0.000 <0.000  0.001
2tk Linear — 0.0005<0.0001 0.0002 0.0002 0.3367 0.0250 <0.0001 <0.0001 <0.0001 0.0002<0.0001 0.0032
1 1 2




0.060 0.016
Z X th%: Quadratic — 0.0010 0.0250 0.0058 0.0077 0.0044 04910 0.2932 0.0304 0.0045 0.0143 0.0091 0.0326 0.1201

4 VAR 25-OH-Ds 7K1 X IS e B S5 52

Table 4 Effects of dietary 25-OH-D3 level on tibia parameters of broilers

K53 B & Ash Koy & Ash &5 Ca BEEE P
SR FF Strength/N  EE = Weight/g K& Length/cm H.4% Diameter/cm
weight/g content/% content/% content/%

25-F2 I YEM: R Da /KT 25-
21 W% 42 AW 21 Mg 42 AW 21 A% 42 HE 21 AR 42 A 21 Hi® 42 A 21 HEE 42 AR 21 & 42 A 21 AR 42 AR
OH-Ds level/(1U/kg)
Aged at Agedat Agedat Agedat Agedat2l Agedat Agedat Agedat Agedat Agedat Agedat Agedat42 Agedat Agedat Agedat Aged at

21 days 42days 21days 42 days days 42 days 2ldays 42days 2ldays 42days 21 days days 21 days 42days 21days 42 days

50 36.26¢ 81.18¢ 1196 2.44f 5.43¢ 6.86° 0.48¢  0.67° 0.41¢ 0.87¢ 33.89¢ 36.03¢ 11,619 12534 6.03¢ 6.31°
100 63.78° 188.93" 1.469 4.08° 5.97¢ 8.13° 0.53>  0.74% 0.57¢  1.80° 39.04¢  44.16¢ 13.72¢ 16.15° 6.87° 8.082
200 109.54°>  201.74° 2.01° 6.17¢ 6.43° 9.65% 0.57%  0.81% 0.87¢  2.86° 43.17°  46.70%° 15.70° 17.19® 7.47° 8.10°
400 126.20% 261.52®  2.10 6.60°¢  6.55% 10.112 0.54%®  (.78%c 0.96%c 3.11% 45878 47.37%cC 16.93* 17.80* 8.14* 8.73°
600 44792

126.60% 316.522 2.21%¢ 7,612 6.62% 10.092 0.57® 0.882 0.99% 3,502 46,123 16.26% 17.58%  8.00*  8.44%




800

1600

2400

3200

4000

FruEiR SE

P {4 P-value

%1% Linear

— Ik £& Quadratic

120.36%

135.122

119.58%

129.58%

124.92%

4.89

<0.000

<0.000

0.0151

274.842

320.428

253.06%

249.42%

292.102

11.71

<0.0001

0.0181

0.0117

2.04°  7.21%

2.358  6.53

2.120¢ 6.24%

6.82abc

2.13%c
d

2.27%  7.04%¢

0.05 0.23

<0.000 <0.000

0.000 0.000

0.018 0.001

6.50%

6.772

6.64%

6.622%

6.52%

0.06

<0.0001

<0.000 1

0.012 2

9.822

9.642

9.982

10.042

9.93%

0.16

<0.0001

0.0001

0.009 2

0.54®  0.84% 0.91%  3.25%
0.58%  0.80% 1.062  3.10%
0.53%  0.76 0.98%¢  2.98°
0.55%  0.83% 0.98%¢  3.21%
0.57®  0.83% 1.01%  3.17%
0.01 0.01 0.03 0.12

<0.000
0.0012 0.0110 <0.0001

1

<0.000
0.3030 0.1454 <0.0001

1

0.001

0.0847 0.0910 0.0196

9

44892

45222

46.272

46.002

44,702

0.56

<0.00

01

<0.00

01

0.018

45,330 16.74% 16,57 8.132
47.58% 16.60* 17.69*  8.18%2
47.76% 16.97% 17.56%  8.062
47.18%¢ 16.98* 17.80@  8.172
45.14¢ 16.64 16.36™ 8.122
0.51 025 0.23 0.10
<0.000 <0.000 <0.000
<0.000 1
1 1 1
<0.000 <0.000 <0.000
0.000 2
1 1 1
0.023 0.004 0.021
0.0156
7 2 1

8.052

8.832

8.472

8.802

8.722

0.13

<0.00

01

0.01

89

0.39

61
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Table 5 Effects of dietary 25-OH-D3 level on metatarsus parameters of broilers

Koy ER Ash K58 & Ash P Ca
SR Strength/N  FE i Weight/g &% Length/cm  EL4% Diameter/cm 4 & P content/%
weight/g content/% content/%
42 A
25-F2FEMEE R DaKF-25- 21 Hi® 42 Hid 21 Hi% 42 B 21 Hi® 42 Hi® 21 H% 42 B 21 HE® 42 B 21 Bk 21 Higy 42 Hi% 21 Hi#® 42 H#®
i
OH-Ds level/(1U/kg)
Aged
Aged at Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Agedat Aged at Aged at Aged at Agedat Aged at 42
at 42
21 days 42days 2ldays 42days 2ldays 42days 2ldays 42days 21days 42days 21 days 21days 42days 21 days days
days
50 — 68.34°¢ 0.84°¢ 1.774 4.16° 5.139 0.47 0.60 0.25¢ 0.624 29.99¢ 35.28° 10.18° 11.52°¢ 5.09¢ 5914
100 — 106.36° 1.00P 2.44¢ 443>  6.46° 0.47 0.67 0.38° 1.04¢ 38.27° 4233 13.47° 14.98° 6.46°  7.44°
200 — 118.13% 1232 3.59P 4852 7.17° 0.48 0.68 0.53%  1.62° 42.91* 4497 1547 16.60° 7.48%  7.58
400 — 123.74%  127*¢  3.95® 4.88° 7.60% 047 0.68 0.55 1.81%® 4355% 4575 1573 17.01° 7.692  7.943c
600 — 144.882 1.332 4.162 4.86% 7.642 0.50 0.72 0.58* 1.912 44,11 4590 16.11* 16.712 7.528  8.03%c
800 — 145.082 1.218 3.83%® 4782 7.39® 0.46 0.70 0.528  1.74%® 43.197 4534  16.23%2 16.45% 7.552  8.28%
1 600 — 147.642 1.35% 3.60° 4970 7.26® 0.48 0.69 0.592 1.62° 43.46% 45.16* 15.83% 16.55% 7.51* 8.61%



2 400
3200
4 000

FruEiR SE

P 18 P-value

%1% Linear

— k& Quadratic

130.58%®

143.228

129.03®

4.39

<0.000

0.574

0.292

1.292

1.262

1.342

0.03

<0.000

0.001

0.044

3.65°

3.98%

4.07%

0.11

<0.000

0.000

0.0129

4,907  7.42%

4,817  7.49%
4.86% 7.52®
004 011

<0.000 <0.000

0.001 0.0011

0.016 0.0099

0.46

0.47

0.46

0.01

0.513

0.354

0.988

0.68

0.68

0.72

0.01

0.12

76

0.29

64

0.27

35

0.56%  1.65°

0.56% 1.75%
0.582 1.73®
002 0.06
<0.000
<0.000 1

0.000 0.0003

0.025 0.0013

43.792

44 462

43.622

0.65

<0.000

0.000

0.021

45.23*  16.242
43.85% 16.34
42.42°  16.122
0.50 0.28
<0.000
<0.000 1
1
0.0015 0.000
1
<0.0001 0.026
7

16.572

16.312

15.86%

0.24

<0.000

0.001

0.000

7.682

7.982

7.692

0.13

<0.000

0.000

0.093

8.13abc

8.00abc

7.952¢

0.12

<0.000 1

0.000 7

0.024 2
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Table 6 Effects of dietary 25-OH-D3 level on plasma Ca and Pi contents and Ca and TP deposition rates of broilers

1% 555 & Plasma Ca

TN = Plasma Pi

FEUTAR R Ca deposition rate/%

SBEUURE TP deposition rate/%

content/(mg/dL) content/(mg/dL)
25-F2FE A 3 D3 /K 25-OH-Ds 42
21 Hi% 42 A 21 0 11~14 Hi#% 31~34 H# 11~14 Hi% 31~34 Hi#t

level/(1U/kg) [

Aged at 21 Aged at 42 Aged at Aged Aged from 11 to Aged from 31 to Aged from 11 to Aged from 31 to

days days 21 days at 42 days 14 days 34 days 14 days 34 days
50 6.30° 6.20° 4.20 3.99 17.15¢ 26.37°¢ 38.76¢ 43.77°
100 7.602 6.620¢ 4.28 4.46 27.084 33.05% 41.78% 50.028
200 8.102 6.992b¢ 4.43 4.78 33.68« 35.77° 48.72% 52.64%
400 8.312 7.062b¢ 481 481 39.66" 49.952 49.23b¢ 52.99%
600 8.462 6.982bc 4.84 4.77 45,63 48.18? 50.27%¢ 54.84%
800 8.012 7.37% 4.73 4.99 44,22%%c¢ 50.642 53.65% 59.392
1 600 8.712 7.36% 4.75 4.56 46.64% 49.222 52.79%® 52.43%®
2 400 8.232 7.982 4.45 5.06 44.742b¢ 38.95° 53.21® 48.17%



3200

4000
PrifEiR SE
P{H P-value
244 Linear

Rt Z8 Quadratic

7.982

7.942

0.15

0.0306

0.067 1

0.0409

6.98abc

7.842

0.14

0.008 5

0.0020

0.2498

471

4.86

0.11

0.089 3

0.2000

0.2515

4.45

481

0.12

0.8307

0.5748

0.2929

51.502

53.432

1.68

<0.0001

<0.000 1

0.8327

36.22°

37.34

1.41

<0.000 1

0.027 4

<0.000 1

54.50%

61.642

1.06

<0.000 1

0.000 2

0.849 8

44.13°

48.13%

0.96

0.0016

0.7055

<0.000 1
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Table 7 Dietary 25-OH-D3 requirement of broilers aged from 1 to 21 days estimated based on broken-line model

AN FEAR BRI 24 P& 25-FR R R D TR R BrdkbrdELR T 95%E (S X [H]
RZ

Response criteria Model parameters P-value 25-OH-Ds requirement/(1U/kg)  Asymptotic SE Asymptotic 95% CI
T H i E ADG/g L.=36.696 6, U=—0.028 4, R=426.0 <0.000 1 0.637 3 426 41.0 343.5~508.6
T3 H R & & ADFI/g L=54.685 6, U=-0.029 3, R=454.1 <0.000 1 0.700 6 454 38.7 376.2~531.9
JiH = & Femur weight/g L=1.563 2, U=—0.001 14, R=479.8 <0.000 1 0.628 3 480 49.5 380.2~579.3

Ji& & 7% 43 B & Femur ash weight/g L.=0.741 2, U=-0.000 70, R=502.9 <0.000 1 0.686 7 503 46.9 408.5~597.3
J&-H 5 & Tibia weight/g =2.180 4, U=-0.001 70, R=496.9 <0.000 1 0.684 4 497 46.2 403.9~589.9
J&-H # 4y ¥ & Tibia ash weight/g L.=0.9892, U=—0.000 99, R=501.8 <0.000 1 0.719 8 502 43.2 414.9~588.7
i#15 # & Metatarsus weight/g L=1.291 6, U=—0.000 78, R=474.9 <0.000 1 0.546 7 475 57.6 358.9~590.8
Bf'H 7K 43 B &= Metatarsus ash weight/g L.=0.563 2, U=-0.000 52, R=472.2 <0.000 1 0.6438 472 46.7 378.3~566.0
¥J{H Mean 476
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Table 8 Dietary 25-OH-D3 requirement of broilers aged from 1 to 42 days estimated based on broken-line model

VR BRI ZH P {H 25- R R D TRE R Wik bRiER Hridt 95%E {5 X [A]
RZ

Response criteria Model parameters P-value 25-OH-Ds requirement/(1U/kg) Asymptotic SE Asymptotic 95% CI
S5 H i #E ADGlg L=63.914 6, U=-0.074 1, R=471.2 <0.000 1 0.7055 471 40.4 389.9~552.5
¥ H Xt = ADFI/g L=119.000 0, U=-0.095 1, R=461.7 <0.000 1 0.5870 462 50.9 359.4~564.1

JI% & # & Femur weight/g L=4.799 6, U=—0.004 79, R=471.7 <0.000 1 0.696 8 472 41.3 388.6~554.8
Ji& & 2% 4y B & Femur ash weight/g L=2.152 0, U=-0.002 63, R=452.7 <0.000 1 0.7134 453 374 377.5~527.8
Ji#& H &t Tibia weight/g L=6.768 4, U=-0.008 21, R=439.0 <0.000 1 0.736 3 439 33.8 371.0~507.0
Ji## 2% 4y B & Tibia ash weight/g L=3.142 8, U=-0.004 14, R=442.6 <0.000 1 0.7325 443 34.5 373.1~512.1
il # & Metatarsus weight/g L=3.825 4, U=-0.004 01, R=430.7 <0.000 1 0.684 6 431 374 355.4~506.0
BhiH K 43 B ' Metatarsus ash weight/g L=1.696 0, U=-0.002 11, R=411.7 <0.000 1 0.6920 412 34.8 341.6~481.7
¥11H Mean 448




