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WE: RBEH 1 B, FRUAREN (37.612042) g MERIAMAES 12 PUARERABNHBEEREM A
WHLERERERE RN, EILERBRB R a4 M, BH4NMEER, BAEE 7HE. RBLHFHIH
B, ETHQ~21 OFJEHQ22~42d). RRHABREEK-SHOBEER L2350 125 g/t MEAEE. 1 000
gt M HBEEER 125 gt EOR+1 000 gt MHBEERE. SRR YW. SxEAME, BRFEMI125 gt HE
A 21 HRANES MU EAN EGREWHE (P>005), BEZFERFT 42 HRANKHREANE
(P<0.05) f1HBEP<0.01), * g (+Zi58H. 8. FE) A ERTRE (P>0.05); HBIEM 1000 g/t
FHEEE REREMVEHS EREREOBE (P>0.05), Txt 20 HEM 42 BN Mo ER
BBERS (P>0.05), AEHUKENEKEH(1~492 B)REHMEF LEEFRFIER(P>0.05). FEEHRH
B3 MR N MEREINKBES (P>0.05), EREN 125 gt MEAEE+1 000 g/t HFEEREX 21 BEgM
42 HEAERE. LS. OMENNNHNENREHENEERMN.
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Effects of Complex Protease and Mannan-oligosaccharide on
Digestive Tract of Broilers and Their Interaction

PAN Ke, YOU Jin-ming,LI Guan-hong,ZHU Nian-hua,

. . *
Y1 Zhong-hua,SONG Xiao-zhen,QU Ming-ren
(College of Animal Science and Technology, Jiangxi Agricultural University,Nanchang 330045,China)

Abstract: A total of 112 one-day-old AA broilers with average body weight of (37.6+0.42 )g were used to
investigate the effects of complex proteinase and mannan-oligosaccharide on the digestive tract and their interaction.
The broilers were randomly allotted to 4 groups with 4 replicates of 7 birds each. The trial period contained two
stages of 1-21 d and 22-42 d. The broilers were fed with 1 of 4 diets: a basal diet (control group), a basal diet
supplemented with 125 g/t proteinase, a basal diet supplemented with 1 000 g/t mannan-oligosaccharide,and a basal
diet supplemented with 125 g/t proteinase and 1 000 g/t mannan-oligosaccharide. The results indicated that the
supplementation with 125 g/t proteinase tended to decrease (P>0.05) the relative weights of glandular and
muscular stomach of 21-day-old broilers, but significantly increased (P<0.05) the relative weights of glandular
stomach of 42-day-old broilers compared with the control group. The relative weights of small intestine
(duodenum, jejunum, ileum) slightly increased in the broilers fed with diet supplemented with proteinase alone
(P>0.05) as compared to the control broilers. The dietary 1000 g/t mannan-oligosaccharide supplementation
tended to decrease (P>0.05) the relative weights of glandular and muscular stomach, and to increase (£>0.05)

KM EH. 2011-11-30 BEH#E: 2012-02-27
ELWE: MAERENXTE (20061B0201500) HYLFRN K2 RIFES (2350)
FEE B B (1964—) , &, BELERIE, ML, FENEIHWEFSHEFEH AR, E-mail: panke6789@tom.com;

“EREE: B, ¥, ¥+, E-mail: qumingren@sina corn.



568 L/ R K ¥ %R F34%

relative weights of small intestine of 21- and 42-day-old broilers. The daily weight gains in broilers with the
dietary supplementation tended to increase with age. No interaction effect between 125 g/t proteinase and 1 000
g/t mannan-oligosaccharide was observed on the relative weights of glandular stomach, muscular stomach and
small intestine of both 21- and 42-day-old broilers.

Key words:complex proteinase; mannan-oligosaccharide; digestive tract index; broiler chickens
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HEZBEMOS)EMNBERARETRINNERHEREEAS G, A EFETEMEYAS
FEEMARERN. RELRE. AEARAE. RNEEMAEYNER, URTRESYWH LS
TR, RMEERNSERR A, BREY: EERPRNEBEEEREERNERAY R
BN RIE R H I E. R ELMERD. BARSY, Auegtnm R gl EREFENT EE
RAREAFOHME. WA, UARERESN. TBEEBETURERER. AHXREE
WA AEE M. BEEMASEBMLNRE, MINBEGTREDENEAREN, R KR —SER
REERMRMBET SR ETARENEIAEHNA. EAETUREA HE0NE, Tak
PR IR, R s R TR

B, WASEEFRNEDHEZENEAROERRRNEAERN UM, HirsaHRE. &R
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1 Rl 55%

1.1 RIehF
111 X3 5 4Rt A 1 HRERERZIR2EM (Arbor Acres, AA) WHEXS 112 ¥, P34 R
BH (376 = 042) g, BEHEBHSN 4N, B A4ANEE, BHMER 7P, AREFR. AR
HE T (1~21 AR (22~42 ) AMBER . RELHIHN 42 d.
112 #% A% RAEHRUEX-SHEBRAEMSE NRC (1998) E ARG . 5 1 AN EX-
GHHERH GHR4A); BUARANBABREM RN 125 gt NESEAM; FIARENREA
HRERRE YN 1 000 g W HBEER, FIVARENEADBER ERM 125 gt MEEE+1 000 g/it
MHBRERE. RREMHRE ST REFRKELE 1.
113 MRERE BHYRAHMRALEGTHEHR. KRG, AFBRISERFHTYENERNS. B
BEEABRFHTAEMNETEMN, RREAAFRSHEERRSSHNEENEE. RREMEHERE.
HBHRK.
1.2 WEIBRE Hik

TRRE 21 XM 42 Ret, DESNBAHREGARGAFTE, HESAGKTFHHMEFNSGE
EHEHEEERRAEYZEEFHARED 1 R, RMRESG, SUCBUKS3ER, HII78E,
DEBRE. NWE. +=%. Fh. B, FHMcERaEy, RBEBRSKFREREY, EERT
HUBERRKKS, FBRTFRIPFRESHUBENTE, WS EHETRE, HEMASRTHHE
MREREARE R, CRXRSRGEE. UESHALBETER, HEMNLSTER

HUBRERI=HUBERE (9 ~EREE (g) X100% )
1.3 Gt 5k

K Fl SPSS 11.0 #fF[¥] One-Way ANOVA HEARIHAT R L. UEF NEAT, L P<0.05S HE
EVEARUE . RCF T BOR A S MR IR A1V 90 4 B R 2 AT B T VAL XS T AN s R HL AR
R
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Tab.1 Ingredient composition and nutrient levels of the basal diets for broilers Y%
TiH Ttems MrEl (1~21 A#) BrEcll (22~42 HES)
phase I (1~21d) phasell (22~42d)
[ #l/% Ingredients
E%k Corn (8.9% CP) 52.20 57.60
T ¥ Soybean meal (43.0% CP) 39.40 33.50
B E45 Dicalcium phosphate 2.20 2.10
Fi¥ Limestone 1.10 1.00
=M Soybean oil 3.60 4.50
i Salt 0.30 0.30
H4LAERE Choline chloride (50%) 0.10 0.10
FiiyE %l Premix 1.00 1.00
&t Total 100.00 100.00
E IR R4 B AH/% Analyzed composition
F# R DM
L4 B8/ (keal kg ') ME 3015.80 3125.00
HEH cp 21.60 19.53
HE B Methionine 0.61 0.49
A Lysine 1.26 1.11
BHEM + WEE Methionine + Cystine 1.00 0.89
HE B Thr 0.91 0.83
£ Ca 1.02 0.95
B TP 0.76 0.73
A AP 0.50 0.48

FACTBB BRI, WIMERN 0.5 g/kg: WREE ARG TR AMRBHE: £EFE A, 190001U; HE4EFKE, 381U; 44
£ Dy, 52001U; #4E% By, 0.022mg; H4EE Bg 5.6mg: #4EFEK,, 38mg: #4EB, 28mg; HEE, 11.4mg;
D-iZ#, 228 mg;: {HE, 38 mg: AWE, 0.15mg: ', 0.56mg; ¥, 162 mg: 4, 140 mg; 1, 20 mg; M, 1.2 mg;

¥, 140 mg; W, 0.6 mg.

Choline chloride was separately supplemented and its concentration was 0.5 g/kg.Provided the following per kilogram of
complete diet: vitamin A, 19,000 IU; vitamin E, 38 IU; vitamin D3, 5,200 IU; vitamin Bj,, 0.022 mg; vitamin Bg, 5.6 mg;
menadione, 3.8 mg; thiamin, 2.8 mg; riboflavin, 11.4 mg; D-pantothenic acid, 22.8 mg; niacin, 38 mg; biotin, 0.15 mg; folic
acid, 0.56 mg; manganese (manganese sulfate monohydrate), 162 mg; copper (cupric sulfate pentahydrate)140 mg; iron
(ferrous sulfate monohydrate), , 20 mg; iodine (calcium iodate), 1.2 mg; zinc (zinc sulfate monohydrate), 140 mg; selenium

(sodium selenite), 0.6 mg.

2 GRE55H

ME2HEAN, REBABAMEEEESANHARTHIRZHE RARME. £ 21 H&K, 53¢
AL, TR 125 gt IIEAM SR 1000 g/t KH BT AXSERE IS NS EEE &
RE#S (P>0.05), MxX/MNaHMEERGERS (P>0.05), MRSOMEFZHARE,

SERER, F42 HEEN, SXRAML, HREM 125 gha MESESEM 1 000 g/t MH
STULE AN ER WA K (P>0.05), Tixf WASMEE XN EEHFEMAESR, AR BWPHEM 125 git
KEOMEEAMBREHEMNED 030 BEHREE 042 (P<0.05); 3 MABRAPNGHNERRGERS

(P>0.05); HIMEHLHHEM, 4552 HREM 125 gt HEABMFAGEHE2~42 HES)MHKE
Eh68.2 g BEREE 73.5 g(P<0.01). ¥ 1000 g/t BIH TR 2B LLREBANEKII(1~42 OED)
) H 35 30 B R & 7EF (P>0.05),

FRIERE, T 21 HRIERE 42 B, HREM 125 g/t MR FRE+1 000 g/t 1 H & ZHE X A3

BRE. B NERAESEZWAEE, HMFRFTHM (P>0.05), Bl & FFFHEEMNAHE
(P>0.05).
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Tab.2 Effects and interaction of compound protease and mannanoligosaccharide on gastrointestinal tract in broilers

4b3E Treatments P-{f P-value
5 1+ B
sta mam  DESH EOB gl W Fe
Mannanoli HEEH i T
HH Matched  protease ) proteae TFBER
I g-osacchar  protease Manna
Items group (CD) ide mannano (D) n-oligo proteasex
o . Mannanolig
(C@® ligo-sacch sacc-ha harid
aride ride os-accharide
(CDG) @ (@
Eﬁ%/g 33.0x1.1 33.3+2.1 32.442.3 33.4+1.4 0.44 0.80 0.62
RERE
Glandular 0.63+£0.04 0.60£0.03  0.59+0.06 0.62+0.09 0.86 0.60 0.88
stomach index
BrE I IR=Fi-¢ 4
.53+0.1 28+0. 36+£0.18 2.27+0.25 0.08 0.36 0.69
(1~21 H MRW 2.53£0.19 2.28+0.08 2.36
#) TZHRBEER
phase | Duodenal 0.89+0.13 1.02+0.09  0.92+0.20 1.06+0.14 0.13 0.96 0.47
index
é%?ﬁﬁ 1.48+0.07 1.54+0.12 1.47+0.19 1.51+0.14 0.54 0.81 0.63
Jejunum index
@%%ﬁ 1.27+0.16 1.23+0.13 1.27+0.14 1.18+0.28 0.79 0.48 0.62
Ileum index
HE/g
2%l 5+0. 120, 4x]. . . .
ADG(g) 68.2+1.4 73.5+£0.7 72.1+0.8 72.4%1.1 < 0.01 0.03 1.00
HigHE/g
(1-42d> 51.0+0.7 53.9+0.9 52.8+1.3 53.4%x1.2 0.01 0.41 0.32
ADG
BB %
Bl Glandular  0.30£0.01  0.4240.03 0.39+0.03 0.37:0.02  0.04 0.29 0.48
(22~42 H  stomach index
i) iIN=E
1.18+0.10 .18%0. .16+0. .04+0. . . .
phase Il MRW 0 1.18+0.17 1.16+0.05 1.04+£0.09 0.42 0.32 0.93
(22~42d)  TZIEEEH
Duodenal 0.50£0.07 0.49+0.06 0.58+0.06 0.50+0.09 0.27 0.30 0.32
index
Pra { =Y
E%?Eﬁ 0.89+0.11 0.92+0.18  0.90+0.13 0.91+0.15 0.26 0.72 0.65
Jejunum index
=Y
E%fﬁﬁ 0.72+£0.08 0.74+0.10 0.7240.11 0.73+0.09 0.30 0.82 0.59
Ileum index
3 41 g

(WEREEREELESFKBNESR, FEFETARZYHLIES, FRENEABEF RS
PSRt RE (ARG | BaesBl gl £4 4 %8R8 8/ E BB BRI A S
YRR T HAR BTN ER (P>0.05), ZRAREIEHELBERANER SHERBENEEHX,
HEBAHUBENANERER, HiERERENEL SN ST 0N E RN T FEEMEHE 5
R RHEABR TN ERB K. Hooge Z'" B AR HEEETEZRENTOET 1. &
BRSGRER, SXEAML, AREM 125 gt WEARE, XF 21 HRAGBRSHIEMHETELSE
FRKAIESR (P>0.05), HEEMIRET 42 HIR WX EHINE (P<0.05) FMEMEP<0.01). /)G
N ERS R 21 HBRKER 42 HERHHBERE (P>0.05), HEHAEABEEDNINEDS, Bk
AAFENTIR RS ERER. TREPHEERN I EEARRERENHYERABELE M
MFZFHE.

MEBRERETERREY. RERAXESEHNBRAEES, BS5WILsYE AR R F R k5
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H. RENEED@EASMEEARR", BREFE ARG, BoUnEaSRBNERT &
YIHATIHACAE R, BEMREB AT . + R EBER B, BB EN, BTk
T+ RBREAT T D EE.

WRMEE MOEREE. TERSEPHMACLIHEEEAESIYELERMEDREE, FEER
MERGHTER, VAT AIE pH M, B3 IE A U AT B A IR AT B A K BT . Newman S50, |
BEXBUREVEEFIERES. BREBHERRNEERE, HEERBEDIYWERNKN AR
W, HBELdSBMERERERSSH BN E RS R8s 0 F 5% 77 T ik 3 & m sh i i 2 e
MM RN R, HaE—ERE LEFBRRAZENERY. ARRERER, ABEM 1000 g/t
MIHSEERER 21 HRR A 42 HERRASIR S MULE R EEEHE RENES (P>0.05), BExt/gHEst
EBMARSE (P>0.05). MHEHURBEMKPQ~42 AW BBEFTEEREEHE>0.05) .

QLR 21 HER 42 HE, BB 125 gt WEABE+1 000 gt FHBEERENASES. U
BS/PMGAENERREHEREW, RHAEABRSHTEERERNERNASEERNARBE (P>0.05).

ODNEHERE, TREFEOMEEHEEENAMKERE . Mo ERNERBEEEEKEH,
X—EABAREANMEL. XRPARFNEABANEEEE TUNERNS AR BLRENTIRES
BIXG AL RSO Sh RE, BRI RSERKEBERERHE.

B% M-

(1] #ER&RE RO BRI R 0N AR (1] ARHE 1T,1998,10(3):10-10.

[2] ¥ &PV EE TI3F e vk R 50 A B AE B0l /A (). 7R 1,2003(3):27-29.

[3] ZEB TN, T LK. H B APE RS WA= R R [T]. LR Wk K %,2008,36(6):2350,2356.

(4] BEZEWFTFHEERNAEER. SRS NABARD. 5 EE K E#E,2005,32(8):6-8.

(51 FAmute sk A H BB A=t B B i A DL R S ML AR I S [J]. 3 #F R Ik K 22 524R,2003,29(3):250-253.

[6] FKECHE, TR — R AN ERH EEEREIYE F AR AR RIL A /,2003(9):15-18.

[7] RIGCH,XIE 7,55 2. 56 Rt B IR0t RS A P BE R B i [J]. P E R &, 1999,21(7):7-9.

[8] BA%E, T 1) P B IR 7E PO 78 B R o 4 Y R B a8k FR (0] AR B HT 92,2002(7):9-13.

[9] ¥ 3R3%E. 17 F B 7% B X8 A = BR AU R WA [7]. 1AL 5 B 4, 1998(4):20-22.

[10] T&4 58 FREIS /MERRPRMAEERS ATOEME. 2. HEBERFAILBEREEREKENZ
WA [J].3AT G Rk K %447 ,2005,28(1):73-87.

[11] Hooge D M,Sims M D,Sefton A E. Effect of dietary mannan oligosaccharide,with or without bacitracin or virginiamycin,on live

performance of broiler chickens at relatively high stocking density on new litter[J].Journal of Applied Poultry
Research,2003,12(4):461-467.

[12] Ffmi TREBIN A5 PR B AL AE IR BE(T). o [ B 4% 35, 1998,30(11):62-64.

[13] THEPH KRR HMEF, % BB A GEREY R Zm(I).5 25 5N 077,2004,9(1):7-9.

[14] Newman KJacquea Kand Buede R.Effect of Mannan-oligosaccharide Supplementation on Performance and Fecal Bacteriaof
Holstein Calves[J]. Anim Sci,1993(71):271.

[15] EMB HBEEREEIDNYE™ PN EFRDLBR RSB TI,200009):31-32.



