N FIZEBLGRRAN IR IS AT RS LE KPR RE . id S5 A AN T RE (KI5
B ENEE ESE Sk sk WSRO B ox ff WHE S
CoHp ROV = B TR ST AT, AR ST A R ST G %, Jb5d 100081)

i E RS B AT T A RIS B TERRANES IR AT XS AR A 14 B 718 25 44 RN T RE A S0«
IR 458 B ¥ 58 RN, 4 PR SAPUE R R B RIR. RE AR
TARRAI R AR, 3 TR INFR] 43 BN RE RS 920 (XPC) 48 BBk i (GInD K B 57 B ISP 6
WIIEH 1 HE IR MPAAFRS 792 X, BN 8 12 41, B 6 AN EE, A EER 11 HiE,
R 42 d. SERE: 1) AFRSEBER 50 XPCL Gln Al ISF X} 42 H k& 4TS
Hi%®E (ADG). ‘P HKE&R (ADFD. RELW (F/IG) RIEE (BW) MEMELREER
(P>0.05); {HXMAMALI &, 5H AR 3 FhUaMRAHLL, MIRER (R IR 79 1 BW. ADG
F1 ADFI 22 K (P<<0.05), F/G W34z (P<<0.05): HiAk IR % & IR XS FIG
(P<<0.05). TA¥RIEA AN ARG A KM RETC 2 & I BAERS. (P>0.05), 2) H¥
I Gin #HLE, HrARERPIRN ISF B 19 HR RS EFES (P<0.05): KEHA
JR AR AR 0 XPC 55 I G Ath 2 Fh 8 I A Bk PRI X [0 i T 2546 ¥ 2 B0 FH (P <<0.05);
¥ XPC AHEE, KM AN ISF 2.2 23 19 H e AT 8 [ml 7 fEas (P<<0.05). Fk 35
I8 POAT RS [5] i B 53 PR BE A1, ARPRR ST 5 VR0 75 101 1 T 75 471 S 35 1 ELAVE 2805 (P <<0.05)
3) KRG AEIN XPC LN GIn A1 ISF &8 & 35 HES AT R T R —y K (P
<0.05); SN ISF AHEL, HrAERIR AN XPC A &2 42 19 H i AT A9 18l i F 40
210 (1L-10) FHEEREHE A (IgA) /KF (P<<0.05), ¥ Gln A& #E 5 35 Hid A
XS [l 1gA 7KF (P<<0.05); fIRE F B TAARH AN XPC ELERANHA 2 R ins) &2 38
19 HEB AT E 7 1IgA 7K (P<<0.05); Johidm AR AN ISF ELisin XPC &4 5 35
H &4 AAF XS B i 1L-10 F1 1gA 7K (P<<0.05); T KZEHEAR T N ISF Ebisin XPC &4
i 35 HIE RTS8 [E A7 IL-10 7K°F (P<0.05). X [Ei7 IL-10 Al IgA /KT, TakeZAl 595
P [BAFAE R BAERR (P<<0.05). 4) HrAEZRUERR TN XPC L i HAth 2 Ahigsin 7 &
& FRA% 19 HES AT XS I h BB BT R (P<<0.05); JohiAd: AR AN XPC Lz
At 2 AR 0 700 S5 2 5 v 19 1 1R AT X S8 rh ORI BB B 2 L K% 35 H 8 PRI XS 648 Hh B R BR
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# (P<0.05); R H AR HERIN XPC HAIN Gln 225 BEAIK 19 H e AT %8 25 vh 05k
F(P<0.05); KFEWRFAM GIn FLAINHAD 2 FA N7 S PR 19 H S 173838
BB A (P<0.05). X&E. BEREEM S, REE U0 m 1778 2 2% AR RN
(P<<0.05). HIBLAIIL, 4 PRGN 3 Fasinsxs 1~42 HE RS AEKVERETC R
FRW; BERULL € MR B B P RR B 1 A XS I AR PR RE s (RER B BRI 7R I XPC
I B0 [ i P 25 450 5 7S ) SR R PR o VAR A T P8 A 75 L 7 80 PR RS [ iy S PR A S
B IR S M8 v U B R a3
B PIPRS: AEKMERE: Bl TTRZEEL NG
T E2KS: S816

FEREEFH, (RRSEA OO R RIS B S A Th B 22— Miles %1
RILE % BRARRAR L, U2 3 IRAEAR PIAT RS R B IO B LR AR 1, SRBRIIAVARN, B
Ffik. Kamran £#EHE, fe& 58 A ELBIMEE M & B BUK-FARI RS T A R A4
KtRE: T Drew SFEHRGE, (AR B BUKF 20 RS JE BOB AL E R AR, AR
B H B R FOIRES . 5B KRMHEL, KERMBERRFEER . Jia FEHE T £ K1
FRANZZAAMN D (Ross) PIFIEAIERERIEM, KB 22 R TAIRR AR 25 FRAIR 1 AR XS 44
#H(BW), g JRIEE (FIG); RIS i K& M ik 2 WEBIaK A M40 i B it iy 1E
FHERIIN, FERH LB IR RN, B 2Rl B U T R A (g

PREFARZEIY AN, TR P inmE B e, B EBEZ (Gln) BIAIKE 73l (ISF) 0%
NI By TE A R ARSI . 1 2T TTIRIER Y], BB 3 FASINGRIRENS IR I H AL S5,
fedtfpER FIEE, Sl REoRES. M RESN PN H LA 100 ZER %,
FEAFETEIERE . FERESE YA B B BE S o VTR RE AT DAORY e R, T SR A )
NARO, PR  BE R 73 0T AL TE (8RR A BARAE B, GIn BURIFLATR R, (HAFRR
B, SOHIFERI. PSR ORS N, IZE AR A AR 23 2 12, [ Sakamoto 55
WAy Gln ATt 40 o i TE R IR SEAF s SR . ISF BRI FE IOMEBERIE 1, JoRbR B
PRI FRIE S F L ISF PR EE A H IR0, Jiang S USHRIE ISF ] &2 52w AT RS
AR AERE, B AL b HUA AL IR RE , RIS GRS EaE e 22 WE SLCT AT IS I il e BER 3
R T3k 7 i e

PRI, AHIF TEI FH G ARG T AL TE A S T B BEE 7). (XPC). GIn AT ISF i fn
), B =FHAEA R RSB A DX A XS AR RS . THALIE S D) BE A A o
1 FRHRITT %



11 iR

XPC K FEEIERB AT, L-Gln KIFETILFBEERBABERAR (GIn &K
T 98%), ISF KT Ab 55 RIERHI K AR A (& 209 40%).
1.2 iRIEh YA

IR H 453 WK 7 oe RNl v, IR, REAHIT] (37.5820.55) g 1 H#&
BRI AMET92 R, 12404, BA6 A ESE, BANEE 11 A3, 4 FiRs
ANTAE R (A EPAERRR (NA). REEULE & REARER (LP) fIkZEm
L (B). £ 4 B 20 57N 0.2% XPC. 0.6% Gln A1 10 mg/kg ISF. a5 e i 2 [ v 4k
NRSEFIELMATIE AR HE (NY/T 33—2004) (SIRFEPRAEY AL, TAHRALR I E 72 KF W

# 1.

Table 1 Composition and nutrient levels of the diets (air-dry basis)

*1

PARRALR S E TR QXA

%

1~21 H#% 1 to 21 days of age

22~42 H#% 22 to 42 days of age

TiH Items
A/NA LP B A/NA LP B

JE 8} Ingredient

F>k Corn 50.87 57.90 29.30 5455 63.43 30.73
K# Barley 17.00 24.00
5AH Soybean meal 32.78 35.89 21.09 28.60 31.23 20.89
SEAFHH Rapeseed meal 2.00 1.10
FaAFHA Cottonseed meal 2.00 1.10
TR & H AT %) DDGS 8.00 1.50
EKEE¥ Corn protein powder 7.00 0.10 9.00 6.90 0.10 9.00
i Soybean oil 3.80 0.10 5.90 4.80 0.10 6.50
R A4S CaHPO4 1.95 1.90 1.68 1.85 1.80 1.68
F¥r Limestone 1.34 1.35 1.52 1.15 1.17 1.23
fr#h NaCl 0.27 0.28 0.27 0.28 0.28 0.28
SALHEFK Choline chloride 0.09 0.09 0.15 0.10 0.07 0.09
iER Premix? 0.50 0.50 0.50 0.50 0.50 0.50
ZELER TiO2 0.40 0.40 0.40 0.40 0.40 0.40



DL-ZE%Z % DL-Met 0.22 0.20 0.22 0.14 0.12 0.15
LR R LR L L-LyseHCI 0.18 0.09 0.37 0.13 0.04 0.25
7R Additives 0.60 1.20 0.60 0.60 0.76 0.60
4t Total 100.00  100.00 100.00 100.00 100.00 100.00
E 2K F Nutrient levels?

R HE ME/(MJI/Kkg) 12.54 11.38 12.54 12.96 11.66 12.96
FHEER CP 2150 19.50 21.50 20.00 18.00 20.00
AL Lys 1.15 1.15 1.15 1.00 1.00 1.00
HEKR Met 0.50 0.50 0.50 0.40 0.40 0.40
5 Ca 1.00 1.00 1.00 0.90 0.90 0.90
M TP 0.68 0.68 0.68 0.65 0.65 0.65
AfF B AP 0.45 0.45 0.45 0.42 0.42 0.42

DRI AT satA R it The premix provided the following per kg of diets: VA 10 000 IU, VD3 3 200 1U,

VKs 3 mg, VB13mg, VB25.5mg, VBs 1 mg, VB12 0.9 mg, " folic acid 0.5 mg, “E4)Z biotin 0.20 mg,
JHER nicotinic acid 34 mg, D72 D-pantothenic acid 22 mg, Cu (as copper sulfate) 8 mg, Fe (as ferrous sulfate)
22.5mg, Mn (as manganese sulfate) 75 mg, | (as potassium iodide) 0.35 mg, Zn (as zinc sulfate) 48.75 mg, Se
(as sodium selenite) 0.1 mg.

DEFRKF AT HAL. Nutrient levels were calculated values.
13 R

IR 42 d, RAEEGTR, SRS N IR AR IR Rk adin e s AR AR IR
EEFM) AT, BB HRBEAYOK (FLLAYOKE), 24 h el 7 HEe ez —ik
B GR BRI, 14 HR Sk IREERE v (KD BERWLES. 105778 N R B R AR o
1.4 FEELFREEATEARIN E
141 AEREREFEARIE

A B 3 R AL SR SRS R BRI DL FEATRY 42 H ke UL BN A R il v 4 R
BRI BW, FiHHE T HEE (ADG). FHHX&E (ADFD HlF/G.
142 [HlfgiasasrailE

19 HiEeH 35 Hit QRN 1 RXY, FHEARE, mdiskst, TIFEE, B2 om
FEARIE G, AR AT, BN 4%2 KREEEER, FIEHSY . WERE



B RERE, HITESEREREIRE (VIO .
1.4.3 [ dH g G SRS AR A

19 Ak 35 HES, BAELI L JA, wdibstE, B4 em WEHE, AT
LRI, NGRS B FRERAE, AFE A8 500 m T FE—y (UFN-y). A4l
M/ E-10 (IL-10) FIARZEEREE A (IgA) Ko IFN-y 7K1 BRSO 55 /4 26 &

(HY-156,RIA KIT) #/EU B FMIE; 1L-10 /KPR ML[21IL-10 35 %88 43 #7 26 &
(HY-10107,RIAKIT) J5E; 1gA KRN IgA Ml iR & (HY-754,KIT) 0y Hb sl
5E

1.4.4  FAFREBETLEHE I E

ke 17~19 HESA 33~35 HUESHIEESEME, I DL S ABALERE R R MR A, B
10% R R T B, —20 °CAVRIRAF. )5, FERRTE 105 °CHAF N InFA 15 min, 65 °C
KT 72 h, [ 24 h, Brwgad 40 B, HERAE. KA 60EE T e PRI S (AR i vh
TS RN, SRABEES: (Dumatherm,Gerhardt,Germany) il & FRIAR RN 2S48 RE 5 Aok A%
AR GRS R H e R R SR i P i &

15 it

RIGHHE K F SPSS 19.0 (2007,SPSS Inc.,Chicago,|L 60606-6307) 4t it #ft— ik 2k A
B (GLM) BEFEITHN RS Z0H, N REMRA F AR, 03508 53 MR
LSD Z &Ik, BEMKTFEA P<0.05, Ea%ds LLFHEHrHEZE (meantSD) KR,

2 RS0
2.1 ASEISEAVERRANGS IR0 P 3G A KA R 4 5 i)

AFEZEBREARAI NN 1~42 HE AT RS K MBI L3 2. R AT, 7€ 4 Fh
REZEAL AR R AN XPC Gin & ISF, %4118 1~42 HERRATFA9 ) ADG. ADFI. F/G
K BW T #E %R (P>0.05). (H0 T AFERAAMRITG S, 5HM 3 PR, KE
5 PR 5 PRI TS BW. ADG AT ADFI (P<<0.05), RERERTAEK FIG (P<
0.05); PUAERRAN F/IG BELT HARLZH (P<<0.05). TiX T 3 FA AN 5,
1~42 H#4 1391 ADG. ADFI. FIG K BW ZR AR (P>0.05), MMRIA 5T NHZ
6] TG 2. M BAE RS (P>0.05). BT AIRI03S JAg HOR I R 4F, RWERBRFRER, 173
JA AR HFE TR

%2 RREZERARIIFIN 1~42 F s P72 KM B8

Table 2  Effects of different types of diets and additives on the growth performance of broilers aged from 1 to 42



days

{AE BWIg T HBE  CF¥WHRE  BEK FG

TR Diets W7 Additives
% ADGlg & ADFI/g
XPC 2 388.12492.63 56.2542.20 90.0243.12 1.660.02
A GIn 2436.014101.27 56.99+2.41 91.1043.28 1.6040.04
ISF 2500.00#21.87 58.51+2.90 93.9544.55 1.6140.02
XPC 2 460.56475.92 57.57+1.78 92.84+2.90 1.6140.02
NA Gln 2 423.55498.37 56.69+2.34 93.4443.87 1.6440.02
ISF 2452.47469.36 57.3824.03 94.0444.31 1.6440.05
XPC 2 228.84186.59 52.06+2.06 88.8243.61 1.7140.04
LP GIn 2 239.54496.08 52.31+.29 88.85+2.29 1.7020.05
ISF 2 256.524134.06  52.7243.20 89.3344.64 1.7040.05
XPC 2413.894116.80 56.4642.78 94.2443.51 1.6740.04
B Gln 2 395.744190.64  56.03#4.54 93.5545.63 1.6740.07
ISF 2 422.94387.40 56.68+2.08 91.0343.32 1.6140.07

&N Main effect

A 2441.38430.36° 57.2540.75° 91.69+1.00®  1.6040.012
NA 24455342903 57.2140.69° 93.4440.93°  1.6320.01°
T Diets
LP 2241.63428.11° 52.3640.67¢ 89.0040.908  1.7040.01¢
B 2410.86428.11> 56.3940.67° 92.9440.90°  1.6540.01P
XPC 2372.86424.34 5559060  91.4840.80 1.65+40.01
by 1l
Gln 23737142494  555040.60  91.7440.80 1.6640.01
Additives
ISF 2407.98425.82  56.3240.62  92.09+40.83 1.6440.01
P {8 P-value
1A#R Diets <0.01 <0.01 <0.01 <0.01
N7 Additives 0.54 0.58 0.87 0.45
TR <877 Diets>additives 0.94 0.98 0.55 0.24

(5 51 B4 J8 A T 7 B RN G - BER R 2 7 AN B35 (P >0.05), ANFNG BRI 72 7 iR 35 (P <<0.05) .

ESER



In the same column, values with no letter or the same small 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.
2.2 NIEIZSALERRAN RN AT AT 3 [ 7 T 745 5 4 ) 5
AN R B LRARRIAS INFRIE 19 H WA 35 e P XS [al iz TS S5 46 H) S0 W% 3. HI R W]
B, PrAEZRIRE, S5E0 GIn R ISF ARLL, AN XPC B 4&R 19 Hild PITAS E R4 E R
& (P<<0.05); 5542 MsinsmisaEt, @0 ISF B35 FK 19 B WAFAS B ke s IR E (P
<0.05), H ISF 4 VIC & KT GIn 4l (P<<0.05) ; SN ISFAHLL, N GIn B3
R 35 HR WS AR ERE (P<0.05) . LPbERmmy, SHA 2 FdR i,
7N GIn BEE 19 HE WA EFAERE (P<0.05). (REAMERY, 5% ISF
HEE, BN XPC .2 F#{K 19 HERAFXS I ke S IRE (P<<0.05), &R 19 HEHI 35
H i AT XS R 2% B s AT VIC B (P<<0.05). KZEEWARAT, B ISF 40 19 Hik PIT9[E g
VIC HEF®mT XPC 4 (P<0.05) 4b, HARFAZIIRZERIIAEE (P>0.05). XFTA
FIERAARIN &, SREWERML, HrARERATIAERAREERS T 19 HESRY
BT RE (P<0.05); THAERFMA 19 H A8 E 7 VIC (83 m T KR
(P<0.05); 5HAth 3 F kAL, K5 AR E EH R 35 HR AT EmAERE (P
<0.05), HAREE AR 35 H & ARSI VIC fE 53 i T oAk 3R I R4 AR 22 1
#H (P<<0.05). XFT 3FEMFIME, SUINXPCAHLL, #iN ISF 23 FFMK 19 H & RAFAS
[l ke s R (P<<0.05): 5¥3in Gin #1ISF AHEL, 7N XPC .45 35 HIRPIAFXS[E
HREmE (P<0.05). Bk 35 HESPIAFAYEIGREIIREESL, AR RS BRI < = s 7
DL R E K BAEKR (P<0.05),
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Table 3 Effects of different types of diets and additives on ileum morphology of broilers

19 H# 19 days of age

35 Hi#& 35 days of age

A Diets N Additives  ZEEBRE Villous FassiREE Crypt  E=EMEE  HREME Villous Bk Crypt REmEE/Ra
height/pum depth/um REE VIC height/um depth/um SIRIE VIC

XPC 359.27434.14P 77.4949 57° 4.6640.30% 405.04422.44% 70.78+12.18 5.844095

A Gln 282.78436.65° 70.98+9.40P 4.0540.76° 440.4058.20 63.3310.71 7.1541.81
ISF 300.17435.352 56.44411.272 5.45+1.01° 351.86458.04° 59.94:+10.32 6.01+1.49

XPC 290.12424.642 66.3017.43 4.601.05 412.04422.44 72.22413.00 5.79+40.90

NA Gln 398.944118.02° 70.8848.87 5.58+1.26 440.40458.20 74.26:417.49 5.36+1.04
ISF 295.24432.832 61.9049.07 4.88+1.02 351.86458.04 71.0742.37 5.7240.84

XPC 337.91445.54P 61.3646.56° 5.61+1.36" 620.644110.50 73.32:416.38 8.7742.26"

LP Gln 286.93451.16% 61.856.432 4.6940.97% 387.86453.322 75.48419.49 5.36+1.312
ISF 269.84426.47° 69.88-44.78" 3.8740.43° 430.26430.75° 74.72412.60 5.86+0.80°

XPC 265.64429.59 76.2847.16 3.5340.65° 386.93470.57 68.0145.57 5.74#.17

B Gln 257.48444.33 63.0645.81 4.154.05% 391.26454.66 68.20-15.49 5.8440.77
ISF 292.66429.97 66.1113.02 4.6440.91° 396.76469.31 77.13423.92 5.3040.71



2B Main effect

TAAR Diets

N Additives

P {& P-value
AR Diets

W7 Additives

NA

LP

XPC

GIn

ISF

TR =<7 N7 Diets>additives

314.07+11.55°

328.10+11.55°

298.23+11.55%

271.93+11.55%

313.23+10.00

306.53+10.00

289.48+10.00

0.01

0.24

<0.01

68.3142.48

66.36+2.48

64.3742.48

68.48+2.48

70.3642.15°

66.6942.14%

63.5942.142

0.62

0.10

0.02

4,72:40.22%

5.0240.22°

4,730.22%

4.1140.222

4.6040.19

4.6240.19

4.7140.19

0.04

0.92

<0.01

399.10+14.222

398.95+14.228

479.58+14.22°

391.65+14.222

456.18+12.32°

401.45+12.322

394.34+12.322

<0.01

<0.01

<0.01

64.6843.50

72.5243.50

74.5143.50

71.1143.50

71.0843.03

70.3243.03

70.7243.03

0.23

0.98

0.77

6.3340.30%

5.63+0.30?

6.66-0.30°

5.63+0.30?

6.5440.26°

5.9340.26%

5.7240.26%

0.03

0.08

<0.01




2.3 ANIRIZE B GARRANER IFRXT PR RS 5] i 48 0 S e H A D R

N FIZEBLERRAIZR NG 19 HEE A1 35 H 4 AT 1S [] i S G le Fabn IR B2 e LR 4. 45
SRR, BRARFGR AN XPC LG INFHAt 2 Fhasin s &2 48 35 B P35 a1 IFN-y
KA (P<<0.05), HAhZAFEXT 19 HESA 35 HES R3S R IFN-y K FEB & (P
>0.05), PLARGR A XPC A 19 HES SR IL-10 /K-F 82 & T3 ISF (P<
0.05), H IgA K FEEETHMEL4 (P<<0.05). LHiAdRidmtd, 5% ISF M, &
B XPC #1 Gln 2545 19 HES PR3 [EI [ 1L-10 /KF (P<<0.05); 5#sin XPC #HEL, #in
Gln F1 ISF 242 5 19 HEd AT [H1fig 1gA 7KF (P<<0.05), 4w 35 Hud RATS [H1fig
IL-10 7K°F (P<<0.05). K& AR IN XPC ff 19 HE RATFXY R 1gA KF 53 & T
750 Gln AT ISF (P<<0.05), T HAbFE bR & 4H [0 L 2% 2 57+ (P>0.05). KREGRHEIN ISF
BUSINHAR 2 R InFAA R 2 3R 19 HER ARG [ 1IL-10 7K-F- (P<<0.05), T#s N XPC
ELs i ISF 2 275 19 HIR AR [E 7 IgA /K°F (P<<0.05); S5#shi ISF AHEL, ¥ XPC
H1 GIn 3425 35 HE ARG I IL-10 /K (P<<0.05). X ANRIZEAEAMM S, 19 Hig
I, SR R PRAN R AR L, 04 S ARANE AR 3RO HE 2 52 & [ 1L-10 7K1
(P<<0.05); 35 FI#&em, iR FIRE 2 FFRE 7 IL-10 K-F (P<<0.05), iz
IgA /KF (P<<0.05); SH7odud: RUHAMRE AR, KREMRIFBE R 19 Hild
A1 35 Hig I 1gA KF (P<0.05). XA S, Sivin ISF AL, @i XPC BE#Em
19 H#A R3S E 7 1L-10 F1 1gA /KF (P<<0.05); ¥l Gln 5uinHAl 2 #hdsinsisate, &
ZHRE 35 QAT EG 1gA KF (P<0.05). T IFN-y /KF, 4ARRERFGR N
TR E BN, (P>0.05); X[l 1L-10 A1 IgA /KF, R EAFNAR NG 2 (M7 1 &
FHARRSL (P<0.05).

Fa ARG RS P A6 [ 5 56 i 465 6 0 B

Table 4 Effects of different types of diets and additives on ileum inflammation immune parameters of broilers

19 H¥ 19 days of age 35 Hi% 35 days of age
Ayl Il SE) I SEY 1P e~
TAlf Diets FHE-—v SRR H FHE—v SRR H
Additives 10 10
IFN-y/(pg/mg) AlgA/(g/g)  IFN-y/(pg/mg) AlgA/(g/g)
I1L-10/(pg/mg) IL-10/(pg/mg)
XPC 3.1640.56 1.1940.39° 0.14049.015P 2.33#).65 0.7040.09 0.06440.0202

Gln 3.2140.78 1.08+0.21% 0.05740.005? 2.6240.76 0.66+0.12 0.08940.020°



ISF 3.1640.43 0.6240.192 0.04840.003? 3.0940.95 0.5940.08 0.06840.010?
XPC 3.46+1.01 1.1140.41b 0.05440.0102 2.2140.22 0.5740.142 0.04740.0102
NA GIn 2.8740.26 1.1840.25° 0.07820.001° 2.5640).75 1.3640.42° 0.03840.0102
ISF 2.4840.17 0.5240.262 0.08940.020¢ 2.4040.17 1.1240.22° 0.067490.010°
XPC 3.1340.50 0.8140.18 0.13040.027° 2.3940.47 1.6240.25 0.04240.010
LP GIn 2.6540.30 0.6040.16 0.05640.0072 2.2540.51 1.4440.31 0.05140.010
ISF 3.0940.26 0.5840.04 0.08740.0232 2.1540.43 1.6040.55 0.03740.010
XPC 3.0440.61 0.594).052 0.160+0.020P 2.8440.920 1.9240.26° 0.05240.010
B GIn 2.9240.28 0.5440.132 0.13020.0272 2.4340.382 1.8240.27° 0.06040.020
ISF 3.1640.67 0.8940.29P 0.12040.0212 2.0940.342 1.4840.22¢ 0.05240.020
F RN Main effect
A 3.1840.18 0.960.08° 0.080=0.010° 2.6840.18 0.65240.08?2 0.07440.004¢
NA 2.9140.19 0.9440.08° 0.07440.0102 2.3940.19 1.0240.09° 0.05040.0042
¥ Diets
LP 2.964).16 0.6740.072 0.090=0.010° 2.2630.16 1.5640.08°¢ 0.04340.0032
B 3.0440.15 0.6740.062 0.14040.010¢ 2.4540.15 1.7440.07°¢ 0.05849.003°
XPC 3.2040.13 0.9240.05° 0.120+0.010° 2.4440.13 1.2040.06 0.05340.0102
amn
Gln 2.9140.14 0.8540.06% 0.08040.0102 2.4640.14 1.3240.07 0.060490.010°
Additives
ISF 2.954).17 0.6640.072 0.09040.0102 2.4340.16 1.2040.08 0.05540.0102
P f& P-value
TAFR Diets 0.73 <0.01 <0.01 0.37 <0.01 <0.01
s indl Additives 0.29 0.01 <0.01 0.99 0.35 0.16
TRIAR <N N 71 <0.01 0.23 <0.01 <0.01
0.49 <0.01
Diets>additives
. \E;.tj:[,n” “,J“ }‘I IR L;ﬁ\; %7 B R i
2.4 A [RZEBLPEPAR AR 00T PTG 26 op B B 2 i RS

R FIA R ARTAR T AR P 7 M L 1

=%
57

MWK 5. GERERH], PLAR

FRAERIN XPC A 19 H 4 AT 15 506 vh ORI 7% B 26 I TR N GIn AT ISF (P<<0.05);

570 XPC A1 GIn AHE, PLAE R AR AN ISF 535 B 35 H s AT XS 8 rh BN 3% Y
K (P<0.05). LHAERFERBIAI Gin Ml ISF S50 XPC MHEL, &K 19 HE AT
FAE P EMBERE R (P<0.05), REMK 35 HESWIFIEHBRERE (P<0.05). i



AR AR N XPC LLER N GIn 235 FEAIK 19 H i PR IEE b &5k B % (P<<0.05). 5
7SN XPC A ISF AHEL, KEZAHR AN Gin R3EFEK 19 HES A XS 38 th B A B B A (P
<0.05). WAFRAEIR S, Pk R EHR AR 3 AR B35 B 19 B PIT RS 38 (E

BMBEFR % (P<0.05); (KA TR 35 HES AT ISR (F b &k B R B BT ik
RUFRAN R Z AR (P<<0.05); KZZ VR4 AT XS FEMF e ik B 30 B2 v TP A R IR
HAMTEHARERA (P<0.05). XTAINFIMNE, 5% XPC AHEL, %0 Gln 5 ISF &2
BRAE 19 HIS TS rh ik B2 (P<<0.05); S XPC MLk, #n ISF 23 41K 35
H s AR IS AR R % (P<<0.05). XTARFISISEH EAMBIR RS, REE
UG 2 [ A7 AE 225 BAR RN, (P<<0.05)

%5 NIRRT IR A2 66 b Bk B A

Table 5 Effects of different types of diets and additives on N and P retention rate in faeces of

broilers %
19 H# 19 days of age 35 H## 35 days of age
TR Diets RNGH Additives
Z N % P Z N B P

XPC 23.5442 972 31.8942.79? 51.2943.87° 65.1844.87°
A GIn 31.1344.420 39.8144.96° 51.1143.25P 60.1845.20°

ISF 29.714.53b 38.0243.17° 35.92+2.36% 45.7043.722

XPC 38.3842,92b 52.4644.41b 48.6543.30 62.0044.59°
NA Glin 33.28+2.60? 41.9045.172 49.0348.20 53.1849.212

ISF 31.3242.502 42.3043.392 47.93+2.60 56.87+1.502

XPC 39.58+2.23? 59.2647.97 43.9043.35 59.88+2.22
LP GIn 46.2843.07° 57.9144.39 46.1643.35 61.5043.48

ISF 43.0043.20% 59.3649.69 45.2344.92 57.1346.63

XPC 54.2846.32°¢ 65.1648.55P 47.2034.77 58.3744.68
B Gln 40.50#4.102 45.9245.482 49.2545.33 60.5546.89

ISF 47.45422 70P 58.2442 81b 44.4916.14 65.3144.49
EB. Main effect

A 28.1340.812 36.5741.342 46.1141.022 57.02+1.222
TAMR Diets

NA 34.3340.81° 45,554 ,34b 48.5441,02b 57.3541.222




LP 42.950.81° 58.84+41.34°¢ 45.09+.022 59.50-+,222

B 474140819  56.4441.34°  48.18#1.02°  61.41+1.22°
XPC 38.9440.70 52.194.16¢  47.2020.88°  61.36=1.06"
1 il
GIn 37.8040.70 46.3841.16°  49.2540.88  58.85+1.06%
Additives
ISF 37.8740.70  49.4841.16®  44.494088°  56.25+.06°
P {& P-value
TA#R Diets <0.01 <0.01 0.06 0.05
N7 Additives 0.44 <0.01 <0.01 <0.01
TR <75 N7 Diets>additives <0.01 <0.01 <0.01 <0.01
3 W W

3.1 ANIRIZERUGAARAI R IR xs AT IS A KAt BE R 2R

WHER I, 1RARSEAY . Be &S A 1 5T AR BB R PAXS ) AR K PR R 32 A U819, ARHIE ¢
WAL, PRIV AT RE 2R EL [ 58 RO R B B IRR < R AR AT XS I AR IR B, X5 T N HOAIT 7T
S5 —%. Hidalgo 55ROV MR AFXS BE B AN B F K- RIS B i e HE I IR e, I AT
R AERKAEREREAR: Kamran 5ERRIE, 10]ME AT AR S F 5T BE G EL I E I aRR AR Y AP XS
RAERIERE. 4 MiAR e, PUAERFRANF ORI E LRI FHECE, 5STeHER
TARRAHEE, & 100 mo/kg <% R KPR IE AR B & 52 0~6 A S PIAF XS H G . 5k H AR 55122
&, 50 mo/kg 5 R AN SHITRHEEALER L T B R AR = T 2.49%.

ARG EAT T 3 FOAFE TN ZIE, WIFASH ADG. ADFI. FIG J BW %R AR,
[FII X AP RE T &, RARSR A 5N 2 (8 70 38 BAR RN . kug kiR 25 SRR W,
XPC FEAFEM 3~15 Ji e KA )3 AN GR) R} 4 45 21281 Nassiri S5 PMRIE 1R oK - EAHRL AR
HNIN 0. 0.5%- 1.0%F1 1.5%(1) GIn, X} RAFAS¥] ADFI Fl F/G #7053 5. Bregendahl
SEPENENMFEAREE A BRAAETS, WIRE LR Gin HI T 4eR e b e he, Bt
BAMNE Gln XHIKEE A B S B AT A K218 . R A 2 B B cE/EM . T
Payne S5O B AR 1 SRR IS I ISF, R 2 ADF. ADFI FIfREHE L2
3.2 A[EIZEALLERRANGS N XS PAT X [l fizg T 25 25 4 FA) 5 i)

BEEE. REIREK VIC EHEEHTHERSE, 2 55ERTERARGNE R
KEEEN, ApIe T, WY 19 HileR, RE AR AN XPC 5N ISF ML, &R
= el kB = AN VIC E, R KB E SR 35 HENS, AR&E A BRI XPC



5E N ISF A1 Gln AH EE 2 25 32 & Bl I 28 B e XA VIC {E . Gao S50O4RIE, 0.25%H] XPC ‘&
FIEE 21 HIRWATXS A ISR B FE A VIC . T Jazideh ZEBURIHE, 7EHNIERSLM F kR
HIER I 0.25%- 0.50% 71 1.00%H) GIn i PAIAT-XS 1] figy 4 14 34 TE {53 5

19 HESHT, HiAE R K FZ R PN ISF, RAFIS G VIC {H5 3 3% & T
7RI GlIn 54 XPC. Halliwell S0\ Sy i 4k 18 B 528 50 8 TSR IR T W s vh S0 1578711
DA R N YR R 1 A, DRI S SR BURS . T Jiang S5 1SHIE B ISF X AT RS R I H Ptk
FI REFIE 77, DRI ISF W] BeAE Al AL 21 ORI RIAERE A ATXS [ 7 TR S 45 4 R AR F
3.3 IR BRI IR PRAF RS [ i 58 0 G P i Ao PO S

IFN-y H1H)5is S AN Thl ZHAE e, 239N S P i 1 I8 A LR34, IL-10 7]
LTI B73 5 T 521, LA AT £ A D951, 3075 9% 0 S 2 LA B i) 1PNy 7= A F 4 36 IgA
AR B Wk EEAHAR AW, AT S N 7,

Gao ZFBOHRIE, FAR N 0.25%(1) XPC X 21 HEd IS+ —Feigh 1gA K-FIEE 3
R, 5 m /K XPC AUAHEE, 8N 0.25%) XPC &2 45 42 HIS A8+ 8l IgA
Ko RS SR SRS BRI XPC Al R B AR - 2 (IL-2) BUEYEE R (PHA)
BN IFN-y ZKF, 3305 B k40 DL A (2 Th2 i egEel, AWFseRi, 19 Hidi4i
RPN XPC, 5N ISF AR bG48 m AR XS Bz 1L-10 A1 1gA 7K~F; IR A B
AR ZZ MR R 0 XPC LLES N ISF B35 48 = [ 1gA 7K1 T AE 35 HgS, KIZmARH
7NN XPC 5500 ISF AH EE IR BEARAAF XS [ 7 IFN-y K-F-

TORIR, Gln ATHEE AR EUE 8 T 1gA TR, 72N ERRIEt R, Gin
A& E 1gA 73 r/E A, 0.5% Gin FER M = IFN-y FI7K B, AR5
i, 19 HESI, THAERR AP Gin 5% ISF 4 L B2 32 S AT [ i 1L-10 /KF,
1M 35 H RIS 35 FEAK 19A 7K 35 HIRHT, KGRI Gin LLE N XPC .2 BEAR [H]
7 IFN-y 7K~F, LL#sin ISF &3 42 & 1L-10 7K.

TEALIE T A ITE ISF AR I AR o R S AR 2L, i S PR B T 45 R, ISF
LR JE R T —— 40 35 - 6(1L-6) R HE4 il il 1) S S B, 5T AN FE 3R 1, ISF
AT R 2 5 IO IPIGE CDA+ T ik LA A 0 IFN-y, -t 2340 S s fuse /s UG B 1
B RIRE G i, ISF @ P IFN-y 5 IL-10 I EL{E, FIREMETS Th1/Th2 P iia]
T Th2 RSB, Ak, EHTAERERS, SN XPC 5 GIn AHEL, ISF &2 K 1 19
H e AT XS [ i 1L-10 F0 1gA 7KFLL A 35 HBRH IgA 7K-F; {EAETHIA R, %N ISF
RERR T 35 HESPFISEE 1L-10 A1 1gA KF, SRR EH BESGEEH; 19 H



ReI, ToHTAE R ARSI ISF 2 AT [ i 1gA K, T2 FEAR IL-10 7K K
ARSI ISF W25 PR T 35 HES AR [N IFN-y 7K, [l 8 35 P T 1L-10 7K
o T B AN [F] RS 0 7R E 0 A [R] S8 R PR P R o 4% 1 S e A I FT REAR AT AN TR

3.4 AN[RIRAL AR NS P X0 S5 o S Ik B 4 S i)

KRR REY], SUINHAD 2 FAIGRIAELL, PUAERERS N XPC R FEIKT 19
Hg PSS EM B B 2 50 Gin AHEL, RER B AR Es N XPC B2 FRIK T
19 H & AT X FEAH 1 U5k B % . Gao 55104 IE , XPC B IF AR 15 H ¢ WA B AL,
{E N 0.50%41 0.75%H) XPC R4 1 35 HIRAMF IS KB LA . 2R IELSHIRIE, TR
HhiAs N 0.10%-. 0.15%711 0.20%(f) XPC 2254 = | BEITH AR . ARKerh, RN
ISF 5500 Gln AH B2 25 5215 19 H & AT XS FEAE vh ZUMIBEIR B & 31X 5 5 N AHRE A — 2L,
Sahin SEMSHRGE, FNAEAE P RRIR R BGERS I E B FUH R, BB R . Eht
PERRR AN Glny ISF LRI XPC 25 FEAR 19 H ik PP RS h ZURBIR B 5, 3%
FEAIG 35 [ % AT XS AT rh b B 22« Vicario 28147\ Jy Gln AT LAESCE 25 7 K% /)N BRI B PR DT RE
R TESIN Gin, Wi 10 d B 50RTR & B BUR ITE AL 73 73 3R 9.06%A1 4.77%:;
Wiy 30 d B, W& Sl T 5.90%F1 2.80%M). T E RIS BRI, RN 1%, 2%
A1 3% GIn RAEBUA ERFEAR T 21 HE M b g ER B &, HREAZERWL,

4 4 ®

@ 4 FhERIGERR RN 3 B DT 42 188 P KA BE TG S 35 5

@ HeR L E R B BT 2 RIS T AT RS B A K RE s
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Effects of Different Types of Diets and Additives on Growth Performance, Gut Structure and
Functions of Broilers
LIAO Ruibo YAN Haijie LIU Guohua ZAHGN Shu CHANG Wenhuan HUANG
Xiangyang LIU Wei CHANG Yinlian CAI Huiyi*
(Key Laboratory of Feed Biotechnology of Ministry of Agriculture, Feed Research Institute,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: This experiment was conducted to study the effects of different types of diets and
additives on growth performance, gut structure and functions of broilers. A 4>3 factorial
arrangement of treatments was used in a randomized complete block design in this experiment.
Four diets were antibiotic diet, none antibiotic diet, low protein diet and barely diet, and three
additives were yeast culture (XPC), glutamine (GIn), and soybean isoflavone (ISF), respectively. A
total of 792 one-day old Arbor Acres broilers were divided into 12 groups with 6 replicates of 11
birds each. The trial lasted for 42 d. The result demonstrated that: 1) different diets supplemented
with XPC, GIn and ISF did not significantly influence the average daily gain (ADG), average
daily feed intake (ADFI), feed/gain (F/G) and body weight (BW) of 42-day-old broilers (P>0.05).
However, for the diet types, compared with the other three additives, low protein diet significantly
decreased the BW, ADG and ADFI (P<<0.05), increased the F/G (P<<0.05), and antibiotic diet
significantly decreased the F/G of broilers (P<<0.05). For the growth performance, there was no
significant interaction between diet types and additives (P>0.05). 2) Compared with the addition
of GIn, adding ISF in antibiotic diet significantly improved ileum morphology of 19-day-old
broilers (P<<0.05); adding XPC in low protein diet significantly improved the ileum morphology

of broilers compared with adding the other two additives (P<<0.05); compared with the addition



of XPC, adding ISF in barely diet significantly improved the ileum morphology of 19-day-old
broilers (P<<0.05). For the ileum morphology, a significant interactions between diet types and
additives was observed (P<<0.05), except ileum crypt depth of broilers at 35 days of age. 3)
Adding XPC in barely diet significantly increased ileum interferon-y level of broilers at 35 days of
age compared with adding GIn and ISF (P<<0.05); compared with adding ISF, adding XPC in
antibiotic diet significantly increased the levels of ileum interleukin-10 (IL-10) and
immunoglobulin A (IgA) of broilers at 19 days of age (P<<0.05), while adding GlIn significantly
increased ileum IgA level of broilers at 35 days of age (P<<0.05); low protein diet supplemented
with XPC significantly increased the ileum IgA level of broilers at 19 days of age compared with
adding the other two additives (P<<0.05); adding ISF in none antibiotic diet significantly elevated
the levels of ileum IL-10 and IgA of broilers at 35 days of age compared with adding XPC (P<<
0.05); barely diet with addition of ISF significantly increased ileum IL-10 level of broilers at 35
days of age compared with adding XPC (P<<0.05). For the levels of ileum IL-10 and IgA, a
significant interaction between diet types and additives was observed (P<<0.05). 4) Adding XPC
in antibiotic diet significantly decreased fecal nitrogen (N) and phosphorus (P) residual rates of
broilers at 19 days of age compared with adding the other two additives (P<<0.05); adding XPC in
none antibiotic diet significantly increased fecal N and P residual rates of broilers at 19 days of
age (P<<0.05), and fecal P residual rate of broilers at 35 days of age compared with adding the
other two additives (P<<0.05); low protein diet supplemented with XPC significantly decreased
fecal N residual rate of broilers at 19 days of age compared with adding GIn (P<<0.05); barely diet
supplemented with Gln significantly decreased fecal N and P residual rates of broilers at 19 days
of age compared with adding the other two additives (P<<0.05). For N and P residual rates, a
significant interaction between diet types and additives was observed (P<<0.05). In conclusion,
four kinds of diets supplemented with three additives respectively don’t significantly affect the
growth performance of broilers aged from 1 to 42 days. However, low protein diet with consistent
energy to protein ratio significantly decreases the growth performance of broilers, while low
protein diet with addition of XPC can improve ileum morphology. And different additives added
into different diets can improve the immune states in ileum, and decrease fecal N and P residual
rates of broilers in some tendency.
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