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ANV 42 HESPIRS T3 Hi8 A BE R (P<0.05) , AIVEELEERFK (P<0.05) .
IV 42 IR ARG FE 52 2 F0 A il e B 25 v T TR 2 (P<0.05) o 411 TIIFAIV 21
A 42 S PIXS ) 1 0026 BRAE AL AR AR S X IR B B35 5 5% (P>0.05) o FHILTAT L, FifR
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S v AR R, (Rt S AR, B IR E B R, Shlg A
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R0 FHH 5 SROBH I 5 DR KR 7 b o RO AR B DR BT B At , BB & H 88 R bk
i 712979 10 000 U/kgte RIQIERE 1 HIEZH AN (AA) IRY 480 HBEHL Y Jy 4 AN IET
g, A6 ANEE, BAEL 20 AAY. 4 NMHRHITT: A T AR TR X R4,
AR B8 SRR 4 11 R B DR R R I ) B B A ok 6 3 SR G 4L, 08 R Wil
i 71 500 Urkg: AHITUART & H 58 RBERE 508 FOR4L, H 58 MRS 77 500 Ulkg: 41IVA
R R R SRR R KA, R BRGNS /) 5000 Ulkg. B 5 ANER, RIS
N 1~21. 22~42 HiE 2 DB AP BOS ARRE IR — 2 s B R R
YOK, 837 56T o [ AR Bt bl BRI 70 i R a6 R e i, oAt 8 A B 4 O
AT
1.2 I

ISR AR IR IR (RARFRARIHE)  (NY/T 33-2004) ARSI T2, S MI5E )
FRPEERE T ERAIR, 1~21 HEYR 22~42 HESRIGTTRALR S E 37K 75 5 L
* 1% 2,

F 1 1~-21 HRRITIRA RS 72K (FP R

Table 1 Composition and nutrient levels of experimental diets at the age of 1 to 21 days (DM

basis) %
et Z R £ K4 Non-transgenic corn  #5E:[K £ K4 Transgenic corn
WiH Items group group
ZHIIT Group
H1 Group I ZH11 Group II 1 IV Group IV
J5KL Ingredients
AR E K Transgenic corn 5.00 49.31
4L E K Non-transgenic 49.31 49.31 44.31
corn
4 Plant oil 4.21 421 4.21 4.21
A1 Soybean meal 29.86 29.86 29.86 29.86
MpFFHE Cottonseed meal 4.00 4.00 4.00 4.00
S FPH Rapeseed meal 4.00 4.00 4.00 4.00
EEAEA Palm meal 4.00 4.00 4.00 4.00
frih NaCl 0.30 0.30 0.30 0.30
R Z4S CaHPO4 1.86 1.86 1.86 1.86
fi%y Limestone 1.13 1.13 1.13 1.13
AR EEREE Lys « HCI 0.13 0.13 0.13 0.13
DL-Z%# DL-Met 0.17 0.17 0.17 0.17
L- & ® L-Thr 0.03 0.03 0.03 0.03

FREL Premix? 1.00 1.00 1.00 1.00



56

57

58

59

60

61

62
63
64

#it Total 100.00 100.00 100.00 100.00
772K Nurient levels?

516 ME/(MJ/kg) 12.22 12.22 12.22 12.22
HEAR CP 21.00 21.00 21.00 21.00
YA EE 7.60 7.60 7.60 7.60
5 Ca 1.00 1.00 1.00 1.00
M TP 0.67 0.67 0.67 0.67
HRE AP 0.42 0.42 0.42 0.42
HWEMR Lys 1.15 1.15 1.15 1.15
EER Met 0.48 0.48 0.48 0.48
HAMR+LMER Met+Cys 0.82 0.82 0.82 0.82

Y SR} Ry T sa AR At Premix provided the following per kg of diets: VA 10 000 IU,
VD32 000 IU, VE 10 1U, VB; 1.8 mg, VB,4.0 mg, VB120.71 mg, VK3 2.5 mg, 72X pantothenate
11.0 mg, M8 folic acid 0.5 mg, “E4JZ biotin 0.12 mg, fHEAH choline 1 000 mg, Zn 40.0 mg,
Mn 60.0 mg, Fe 80.0mg, Cu8.0mg, 10.35mg, Se0.15mg, &% % aureomycin 50 mg.

2 B P TEEAE . % 2 [Al. Nutrient levels were calculated values. The same as Table

® 2 22~42 HE IR A 8 TR (ks

Table 2 Composition and nutrient levels of experimental diets at the age of 22 to 42 days (DM

basis) %

JEFE LR F K4 Non-transgenic corn BEHER B KL Transgenic comn

WiH Items grotp grotp
ZHIIT Group

1 Groupl 1 Group 1II i ZHIV Group IV
JE8 Ingredients
EFER 2K Transgenic corn 5.00 50.00
AEEE K F2K Non-transgenic 52.83 52.83 47.83 2.83
corn
Y0 Plant oil 5.17 5.17 5.17 5.17
1 Soybean meal 21.86 21.86 21.86 21.86
Hi¥FHI Cottonseed meal 6.00 6.00 6.00 6.00
SR Rapeseed meal 6.00 6.00 6.00 6.00
FEAH Palm meal 4.00 4.00 4.00 4.00
£k NaCl 0.30 0.30 0.30 0.30
IR Z4S CaHPO4 1.62 1.62 1.62 1.62
Fi¥r Limestone 0.90 0.90 0.90 0.90

R TEERE Lys « HCI 0.15 0.15 0.15 0.15
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74
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76

77
78
79
80
81
82
83
84

DL-#%# DL-Met 0.13 0.13 0.13 0.13
L- 7728 L-Thr 0.04 0.04 0.04 0.04
TR Premix 1.00 1.00 1.00 1.00
#it Total 100.00 100.00 100.00 100.00
HIE/KF Nurient levels

516 ME/(MJ/kg) 12.56 12.56 12.56 12.56
HMEAR CP 19.50 19.50 19.50 19.50
HLAg M EE 8.49 8.49 8.49 8.49
5 Ca 0.85 0.85 0.85 0.85
M TP 0.63 0.63 0.63 0.63
B AP 0.38 0.38 0.38 0.38
HWEMR Lys 1.03 1.03 1.03 1.03
HA Met 0.43 0.43 0.43 0.43
HER+ LR Met+Cys 0.76 0.76 0.76 0.76

TR AT sE iRt Premix provided the following per kg of diets: VA 8 000 IU, VD3
1500 1U, VES8IU, VB;1.5mg, VB23.0mg, VB120.35mg, VK32.0mg, 7ZE pantothenate
10.0 mg, M™% folic acid 0.3 mg, “E#J& biotin 0.10 mg, FEAK choline 750 mg, Zn 40.0 mg,

Mn 60.0 mg, Fe80.0mg, Cu8.0mg, 10.35mg, Se0.15mg, 4% % aureomycin 50 mg.

1.3 KRS BRI

AKERE: WIRHARE, DIEENRAEMIL R B R, SRS, 21 fl 42 HiEsE,
ZEHE12h, UUEEONPARRE, HECFHEE, PR EE AR,

JESEVERE: 42 HERR, FAEERPE 3 NBar Pk E RT3 IR,
EHEFER, 28R VR, U, BEER. e Es B (e~ 41 ARE
MRS 7E)  (NY/T 823-2004)

1.4 IIE A BR AR AL SR An e

S T20MA2 H g%k 112 i, WA E R IR BCF Bk G 3 AR, SR
i, SR P A BRI AL BRI oA B U I, SR AR B ML« P KX-21 284 5 240 8 1 3l 43 B
1% (SYSMEX, HA) WlE Ml A 4uffse (WBC)  ZL4ifi% (RBC) . MAEHAEE
(HGB) . ZL4fEA (HCT) | ~FIHZagifafAfl (MCV) | “FHMAEHEE (MCH)
AP A& FRE (MCHC) o BEUE#BEE I, 3 000 r/minEZ5.06 min, & Mk,
HITACHI76004x F B AE AL /3T A (HITACHL, HAD J5E ML h 4 A Al . B A
. MOBREERG. FURRNEMRE ) &AW BAEE. REA. MHERE. Hil =8, &% ERE
SNl R = NI EaE IO



85 15 HiEsiitibr

86 K FGeit- Bt SPSS 16.0 Hh B R 36 5 22 40 TR P B EAT 76 5 S 35 HERR 6 B8040 LA S
87  WMEMRMEIR” FoR. LLP<0.05 FREFRE.

88 2 4REH

89 2.1 AIFRIEH FaE SFERGS ARG A KA B
90 HIZE 3 A4, £ 21 HES, POSHFAME., FARERE. BEIE 4 M2
91 RWEZHEZER (P>0.05) . 7F 42 Hi%, 411, 1. V¥ H I E Y 82 5T 4 (P<0.05) ,
92  AHIVELXHRAEIN T 12%, [FFS4100. [IEEEES (P<0.05) ; 411, NI HEEL
93 XA E T4 7%, WPFHHREERE, Al TR EEZER (P>0.05) , HE#
94  ETXRAMAN . WRIEIKRE, AIVEERTHMSH (P<0.05) , SXHAERIE
95  12.3%, S4Il. HMIZEFDHN 7.9%F 8.9%. 4 IIKELSHANZERALE (P>0.05) ,

96  (HHHELURLE LR T 4.1% (P<0.05) o SRSE SSRGS I AE MR A EE JE DR R R 1 H
97  EEERBEEEN KRR RERSIER.

f=1

98 ® 3 ATERUEH FE TR XS A R R
99 Table 3 Effects of mannanase addition of different sources on growth performance of broilers
i H P{H
A1 Group 1 11 Group II ZHIIT Group 111 IV Group IV
Items P-value

1~21 Hi## From 1 to 21 days of age

FHHME ADG/(g/R) 30.1340.21 31.0540.31 30.2340.12 30.2940.35 0.67
FEIHR &R ADFI/(g/H)  52.5940.25 53.0240.26 52.8240.23 52.910.66 0.53
FLEL FIG 1.7540.03 1.7140.02 1.7520.04 1.7540.03 0.39
1~42 Hi# From 1 to 42 days of age

FHHE ADG/(g/R) 55.35:40.32° 59.2640.87" 58.9940.76" 62.0140.38° 0.03
FHH AR ADFI(g/H)  126.34+1.05 129.78+1 572 130.37+1.812 125.8840.47° 0.04
FLEL FIG 2.2840.04 2.1940.05P 2.2140,05% 2.0340.04¢ 0.03

100 FATHE B AR T R R RZREE (P<0.05) , B EEMAE T HRRERFAEE

101 (P>0.05) . 4.
102 In the same row, values with different small letter superscripts mean significant difference
103  (P<0.05), while with no or the same letter superscripts mean no significant difference (P>0.05).
104  The same as Table 4.

105 22 A[FESRYEH F& 2 BB X ARG F8 52 L RE (152



106 42 FRS IR BAR K LRSI B0 . tha 4 mrn, 4LIVE ERMA R RS T
107 HIIAXTHEZH (P<0.05) , EUXTHRA 7342 1 1.3% 0 2.7%. 176 HE 2H 8 5 28 01 4 i i 6
108 WEEACT HAZ (P<0.05) o {HGFHEZH (1) 4 4l Al 4k 232 5 LA 2H 22 e 35 AN .3 (P>0.05)
109 MERERITHGRE R, AIEE S THAMA (P<0.05) , XA, A, HIV [ ZRA L
110  # (P>0.05) , ZHIIHLXHIRALE T 23.8%, HWALIL. ZHIVA-JlE T 19.7%M1 19.0%. MJKIAL
111 FoRE, AV R IEAH IR T 11.5%M1 12.3% (P<0.05) , 47l ELALIIHE R T 6.6%
112 F17.3% (P<0.05) - MERILFKE, 2 1TFIIV 2353 Lex B ZH 3% T 10.8%F1 14.5% (P<0.05) ;

113 #HI. 1. VzEZESRAEE (P>0.05) .
114 T4 AFEIRIEH E BEPERERT 42 HRE PG B 52 PERE I R0
115 Table 4 Effects of mannanase addition of different sources on carcass performance of broilers at
116 age of 42 days
A1 Group A1l Group 4TI Group  #HIV Group P1E
WiH Items
I 11 il I\Y P-value
J& 3 Slaughter percentage/% 90.1540.11¢ 90.8840.19° 91.3340.13? 91.3540.29? 0.04
fl44 2 Carcass percentage/% 90.58+0.30 88.0849.00 91.0940.88 91.68+1.97 0.30
4% Eviscerated yield/g 16264155 1 500154 1447412 15854231 0.35
41§ 2 Eviscerated yield
70.6740.18¢ 71.9240.620 72.120.16" 72.6140.432 0.04
percentage/%
8 ig2 Abdominal fat percentage/% 1.4740.16° 1.8240.152 1.524.17° 1.5340.23P 0.02
L= Breast muscle percentage/% 24.4640.54° 27.2840.412 25.59:40.63° 27.4640.992 0.01
BEWLZ Leg muscle percentage/% 20.1640.45° 22.3440.36% 21.7140.57% 23.1040.96° 0.04
117 2.3 A[ERIEH 52 ZEBEBERT A I 73 A2 B R AR R 5200
118 EHEES R, TCIRAS NG A DR A2 4% 5k [R] o K SRR 1A H i SR il 1) oK (2 285 52 21 41142
119 HBPWASIMAE - A 4nfush. adnfsh. maEa s 29ER P mpisil,. 7
120 MAEAGFEMFYMALEARE (P>0.05) .
121 K5 AN[EIRYEH 55 T XS IS I A AR AR IR 52 )
122 Table 5 Effects of mannanase addition of different sources on blood physiological indexes of
123 broilers
WA SEYi kA AR 1B MmaEf s CPHaAf CPRma CPSMaE
Items WBC RBC T i HCT/% A HHEHE Fk &
I(A0° /ML) 1(>102 A HGBI/(g/d MCV/HL MCH/pg  MCHCI/(g/L)
/L) L)

21 Hi¥% 21 days of age

Group 1 276.3343.67  2.27#0.05 1114 0.3520.01  131.77#239  48.30#1.58 366.67+5.69

Group 11 292204224  3.0240.17  143%7 0.3920.02  129.50#1.04  47.3020.55 365.3343.18



Group 1III 294.7542.05  2.85#0.08 1366 0.3740.01  130.5040.20  47.8530.95 366.5046.50
Group IV 285.9042.19  2.93#0.17 13518 0.3740.01  127.43#1.94  46.2020.26  362.6745.04
P P-value 0.24 0.11 0.85 0.25 0.35 0.20 0.90
42 Hi% 42 days of age
Group I 250.6342.18 248011 1154 0.3320.01  133.73#253  46.80#1.18  350.00+2.64
Group 1I 269.1746.76  2.39#0.14 1194 0.3310.01  138.034229  49.87#1.33 361.3343.75
Group 1III 260.8546.05  2.1440.16  117# 0.2840.03 132604520  48.10#1.80  357.00+44.50
Group IV 254.8848.72  2.61#0.11 1194 0.3340.03  137.4540.45  49.5530.65 360.50+43.50
P P-value 0.07 0.13 0.08 0.11 0.23 0.43 0.23
124 [FFEE B bR AR 7R R R Z R EE (P<0.05) , JEEEAMHFE T RN ERFAEE
125 (P>0.05) . T
126 In the same column, values with different small letter superscripts mean significant difference
127  (P<0.05), while values with no or the same letter superscripts mean no significant difference
128  (P>0.05). The same as below.
129 2.4 ASFSRUSHH Ee RBERE XS XS LI A= AL bR 1 52
130 HROFT AN, IR I AE A 2 e 35 DR Fo K SR U H e SR 38 O I 2 M 218142
131 WP A T AR ARG RN IR . LR M Sl ) M. B
132 JRFEA. HEE. Hl=F. S%EREA. KRR ES . WA EREN S E (P>0.05) .
133 6 AN[ERYEH T ST XS I AR B AR IR 2 e
134 Table 6 Effects of mannanase addition of different sources on serum physiological indexes of
135 broilers
J1E g i PSR HEH JREE J1E ] e Hh =M MEERES KEEEEA
CHEHUI/L) TP/(mmol/L)  ALB/(g/L) UN/(mmol/L) GHO/(mmol/L)  TG/(mmol/L) HDL/(mmol/L) LDL/(mmol/L)
2 056.84297.0 24.944.33 13.88+0.82 1.0420.18 2.8440.29 0.5240.14 2.5240.26 0.60+0.06
2 507.04336.6 24.58+2.87 14.93+.18 1.1540.18 3.03#.21 0.5440.07 2.75%2.99 0.70+0.05
2737.74627.2  23.500.64 13.2340.17 1.0340.09 2.7840.17 0.530.57 2.2340.27 0.6840.07
2 035.3#222.2 23.4340.47 13.65+0.83 0.84+0.08 2.734.24 0.55#0.11 2.1940.20 0.58+0.07
0.79 0.12 0.51 0.61 0.20 0.80 0.32 0.67
1872.7%214.3 33.90#.35 15.4340.45 0.85#0.10 3.084.14 0.4140.07 2.5540.12 0.69+0.06
2 145.8+175.6 34.734.45 16.7040.33 0.6740.06 3.2640.26 0.3840.04 2.5640.20 0.82+0.09
2 038.2#150.0 33.31#.51 16.16+0.87 0.7140.07 3.4540.18 0.4140.06 2.70#0.17 0.81+0.07
1861.8+155.7 36.360.82 16.03+0.48 0.85+0.08 3.23#.19 0.38#0.03 2.504.15 0.79#0.09
0.62 0.41 0.50 0.35 0.66 0.94 0.86 0.66

136

3 W ®

LI
LDH/(U

775.004
808.174
790.754
785.834
0.56

807.00=
740.334
773.504
874.674
0.59
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H R SV R ER AT IR 1S, BRI AR5 IR A 7 LT K- SR R A

#-4
B - BE T WERE R AR N SNE MRS S B @A S, ORISR R R
HIfe SR m iR A R R, (Rl e s A KvERe, BRARTRI A, & —Fhpi Al no ikl
VR INFRI0-SL, @I K R I A F R 2 4 5 e B R R TR B FR R R R B A, T
e DR K ] FH 22 A PEVTAR K 2 R — 20 S B S FH 17 2 TRl o TSI 00 T B SR Ml
K50 R A5E R 58 FhT o AT LU, S5 EoR, Ko M. HURW . HLE
U ISy TEIR MY 14 FREFERRIET & MR RLH R I 2 50, ARE0E I A
FGTRIME, b2 LA T R SROBE G R DR KRR S SR W R TR IR 1Y B - H 8 SR X A
MGHEKANERE L B S M B S ML RAE B AR A R R & 7 T A S 22 55, % B SR e ik P oK ]
AR B 22 AV AT T HE RO VAR o

FEAEKERE T, AWFFCSEIRSE RRW, 16 1~21 HIH, WASH P HIME, Py H
REE. REERAZ RN ZER, (A7 1~42 HE, TR T RIFIE &0
AR H R R R R S T ARG KRR, SRR, IR gE RILER M, Hr 2
A 8 SR I A 2 (R G L PO RG E K MR RE TG 35 22 5, B BHAE 500 Ulkg BEVE 214
A5 R PR K e ) R SROBREG 5 A R VR T O A A A AT 2 o ARG B A e i R K
FEAE 5000 U/kg I of =135 H 48 =5 () (i o 2 LU AR & (500 Ulkg) BN, HOXTHEA IR
T 12%. MCFSHREERE, KRRV RIFZEAMIC) & 4% 2R N oK 20 2 2 v T 0T R
SRR ) B A B IR RO AL, AR ARl AR R AR B R TR TR AL B 2 7, %R
ZEL R o 7 R A B R BOK 2T S5 2 2 S o IR U AE 2 P ORIE ) H i SR 72 IR B AR i g
BUSRAF IR WRHE LR, s 56 8 TR A B 3w T HAh S 4L, AR S 0 R ok
20 SR A A YRR AR R 2L ) 22 R AN B3, (L RAR A B A MR IR 4L 5 2 xR
o BMRE, VRN RSN B DR SRV 1) H e SRR AR K R S A R Ve, Horp
TV H G S AR E 2 AR AR b i 2 R i o B

MRBERE, w23 v T HAR A, TR i 2 i R ORI 1
AR ZH SR v TR R ZE, B ARG TR b B SRR R AN I AR B e B e A, TR A
HRZH 22 A 3] 1.3%. X 57F
T 75 S OVLE AR et A R A ik 8 I 0.069% % FH 2% H- 3 TR i J = 2R bt R AL 8 m 17
1.44%25 FAHAL o AT B A AR W SR U 2EL R o 70 e R FOK A 0 S 4R B UL, (ERT 7
FIECNIER — e 22 5. SXRAMIEL, m7E (5000 Ulkg) 5 R FORZH L% & 2 42
Y 12.3%, KFIE (500 U/kg) TMAEYISRIBZ AT Rt a 11.5%, (EARRIBEE 71 A%
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R R TR A LA B2 S50 AL 2 57 . BBILARE, & (5 000 Ulkg)
e IR T K ZH RIS &2 (500 U/kg) T A= WK R 2H T i it 25 e R, (BIC 7 & (500 U/kg)
e R DR oK 2H 5 0] B2 ) 22 S AN Y. 255, [ 55 v ) e 2 R IR o oK A B AL B AR ok 2
(W22 AN o DL B2 IR W] BRI A (], EAIG ) e 2 R R K 2 S =R A ok
VR WLAAE R I FEMRANR], G040 T R U 1 e Pl o 79 R A R T UL B R IVTLI AR G
{35 RE DR oK AT e e T oAt B 20 AR SR AR A HE S A s B AR =) B A2 LA AR AR T PRAREY)
BUEE FdE— R 78 FERENG A T7 1, TPk T 5 SRpE g s & 3 7 BB R =, (B[R]
577 (500 U/kg) OIS B 5 R R OK AN S 7R (5 000 U/kg) e 5E PR T oK 4H 5 0] R ZH AH
EO RN AR B 35 22 e, IR 1 BH T 2 /M B DA T oK B 5 1 A 18 o AN R T PRI A 1) 35
IHETFE— BT Sk b, BR T A YRR H 5 SRR n T I AR 2 A, TEiR R R i
PRI RIS 2 5 DR KR H 505 SRRk 35 T 2 L v BN R ) RIS O 8 S P i, A 3%
PR F KRR H i SRME R A xS TR JEURE b T 5 1 25 S8 H B SR B DS TR I kAT PR AL AL
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Effects of Feed-Used Mannanase Transgenic Corn on Growth Performance, Carcass Performance

and Blood Physiological and Biochemical Indexes of Broilers
MENG Kun CHEN Guilan LIU Guohua YANG Peilong YAO Bin*
(Key Laboratory for Feed Biotechnology of the Ministry of Agriculture, Feed Research Institute,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)
Abstract: This experiment was conducted to investigate the effects of mannanase transgenic corn
on growth performance, carcass performance and blood physiological and biochemical indexes of
broilers. A total of 480 one-day-old Arbor Acres (AA) broilers were randomly allocated to 4
groups, with 6 six replicates per group and 20 broilers per replicate. The four groups showed as
follows: group I, broilers fed non-transgenic corn without addition of mannanase as the control;
group 1II, broilers fed non-transgenic corn with addition of microbial mannanase at low dosage of
mannanase activity (500 U/kg); group III, broilers fed mannanase transgenic corn with low
dosage of mannanase activity (500 U/kg); and group IV, broilers fed mannanase transgenic corn
with high dose of mannase activity (5 000 U/kg). The trial lasted for 42 d. The results showed that
the average daily gain of broilers aged of 42 days in groups III and IV was significantly higher
and the ratio of feed to gain was significantly lower than those in control group (P<0.05).
Slaughter percentage, eviscerated percentage of broilers aged of 42 days in group IV were
significantly higher than those in group II and control group(P<0.05). No significant differences
were observed among the 4 groups in blood physiological and biochemical indexes (P>0.05). It is
concluded that diet added mannanase transgenic corn can significantly improve the growth and
carcass performance of broilers, while has no significant effects on the blood physiological and
biochemical indexes.
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