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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

J5kl Ingredients £ & Content 5% /KF Nutrient levels? £ & Content
FK Corn 61.20 T#) 5 DM 87.10

M1 Soybean meal 21.50 fRfE ME/ (MI/kg) 11.52

K =il Soybean oil 1.00 HEE R CP 16.02
EXRFEEH Comn gluten meal 3.30 45 Ca 3.80

£ ¥ Limestone 9.20 BV TP 0.48
124k NaCl 0.30 HEMR Met 0.42
WEER %45 CaHPO, 1.00 WA Lys 0.81
i #l Premix" 2.50

AT Total 100.00

1) TR R A AT 5 A ML Premix provided the following per kilogram of the diet; Fe 100 mg,Cu 20 mg,Zn 100 mg,Mn
120 mg,Se 0.3 mg,11.0 mg, VA 10 000 IU, VD 3 000 IU, VE 30 mg, VK, 1.5 mg, VB, 2.3 mg, VB, 7.8 mg, VB, 5.3 mg,VB,,
23 mg, #HER nicotinic acid 45 mg,7Z FR pantothenic acid 12 mg, B2 folic acid 1.0 g,4:#)Z biotin 5.5 mg,

2)HEHE N iiﬂﬂ{’é,ﬁﬁ% it AH ., CP was a measured value, while the others were calculated values.

F2 EXRHERENEFHS (RNTE)
Table 2 Common nutrients of corn samples ( air-dry basis) %
e %y HE 665 K MC812 %k MC278 F Kk BRAL K 1 BRAk oK 2
Nutrients Jingke 665 corn MC812 corn MC278 corn Aging corn 1 Aging corn 2
T¥ 5 DM 84.25 85.76 84.19 86.89 86.59
MHE AR CP 8.62 6.39 7.11 8.14 7.71
HMAEN; CF 3.31 3.01 3.33 3.50 3.40
HEF4E CF 1.13 1.59 1.64 1.25 1.63
FLIEH CS 62.30 63.72 62.30 64.43 64.26
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HE SR A 10~ 15 x5 P 3000 44 A ] o 52 X 356 P
BB S0 — 3, AR a0 A g W ) A4 A
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Table 3 Composition and nutrient levels of the corn test diets (air-dry basis) %

SR 665 FORMM MC812 £ KA MC278 TR FRiLEK 1k BRiLEK 2 G

Iiis Jingke 665 MC812 MC278 Aging corn 1 Aging corn 2
corn diet corn diet corn diet diet diet

J5 Bl Ingredient

LRI AN Basal diet 50.00 50.00 50.00 50.00 50.00

A5 K Test corn 50.00 50.00 50.00 50.00 50.00

4t Total 100.00 100.00 100.00 100.00 100.00

B F% 7K Nutrient levels

T# 5 DM 87.31 88.12 87.31 88.71 88.42

e GE/(MJ/kg) 15.24 15.03 15.40 15.36 15.49

HEHE CP 13.24 12.31 12.66 12.48 13.16

BRI N SEIME . Nutrient levels were measured values.

1 B8R REABRFHERFERULEE
Fig.1 Open-circuit respiratory calorimetry apparatus with

12 chambers in parallel for poultry
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2 ERS55H
2.1 FEIEHR AT 56 78 P IR 4K 14 AY 22 Ml

Hi 22 4 A] 41, [ MC812 F K fal 4 4 , i 3 4
X Al R R A AR R A T R B i IR T
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Table 4 Effects of different diets on respiratory metabolism of experimental chickens

2UBE 665 MC812 MC278 Wrfk £ Bk £
U H FERER FORMM BRI BRI KL K2R sim P fH
Items Basal diet Jingke 665 MC812 MC278 Aging corn  Aging corn P-value
corn diet corn diet corn diet 1 diet 2 diet
1A Body weight/kg 1.86 1.88 1.92 1.86 1.93 1.96 0.12  0.22
TYFCR AR b b b
.20* . 31° . .53¢ . 6.58 0.01
DM feed intake/( 2/d) 99.20 93.86 102.31 93.88 75.53 95.89
FEA R
Oxygen consumption/ 41.76 41.67 42.53 41.47 40.54 43.29 2.18 0.32
[L/(H-d)]
AR AR
Carbon dioxide 41.57 41.78 42.92 41.71 41.07 43.71 2.97 0.36
expiration/[ L/( H - d) ]
IR RQ 0.99 1.00 0.99 1.00 1.01 1.01 <0.01 0.45
SR
Total heat production/ 884.14 882.67 903.56 880.24 861.91 919.63 42.32 0.13
[(kI/(H-d)]
AR A o R
Heat production of
. 555.09 553.54 555.04 552.66 555.04 555.17 38.89 0.18
metabolic BW/
[kJ/(kg BW*™ - d) ]
PR AR o 2 £ A
Fasting heat production of
369.78 369.57 369.74 367.98 369.69 369.82 7.91 0.12

metabolic BW/
[k)/(kg BW*™ - d) ]

[T Rt SR A RN PR R OR 257 W3 (P<0.05) , MR/ NG PRSP RR R ZF A RE (P>0.05) . TR,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same

small letter and no letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 AEMEARITIRIEEEER BT

HH 2% 5 AT 1, JE Al e R A 22 004G 1 e 21T
T A E AR (P<0.05) ; 50 K £ 56l 6
R AR R 5 DT B RE B 35K T X B 665 K i

HOMC812 T >k ] K Fl MC278 K f # (P <
0.05) , [l Ik LAl 4] M 11 4 i I 35 (K T 5 B 665 &
AR (MC812 F KRR F MC278 KRR (P<
0.05) 5 FE Al AR RN e oK ASp 0 4] AR v e 5 2R UL AC
RE Y L9 22 SR i 3 (P>0.05)
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Table 5 Effects of different diets on energy metabolism of experimental chickens
R} 665 MC812 MC278 ML E b E
WiH FERMARR  EORAAMR  EORMAM O EORMR CR1ER R 2R sim P I
Items Basal diet Jingke 665 MC812 MC278 Aging corn  Aging corn P-value
corn diet corn diet corn diet 1 diet 2 diet
FOUAR T AE .
. .60" 427 .58 .06" .03" 0.42 0.02

AME/ ( MJ/kg) 12.99 14.60 14.42 14.58 14.06 14.03
AR AR RE R A
MEI of metabolic BW/ 822.77° 837.71° 891.59° 836.12° 635.20° 822.44° 38.34 0.01
[kJ/(kg BW*™ - d) ]
R AR E TR AR
RE of metabolic BW/ 267.64" 309.46" 336.54" 306.95" 119.00° 266.01° 24.61 0.01
[kJ/(kg BW*™ - d) ]
“iE NE/(MIJ/kg) 9.87" 11.25° 11.21° 11.06* 10.58° 10.96" 0.42  0.03
Ve SN wiiiTiid

75.98 77.06 77.74 75.85 75.25 78.13 2.21 0.21
NE/AME

2.3 AEEKFEREEEMESHENLIER
26 Al 2,3 FEw Bk (BB 665 K,
MC812 T K Fl MC278 2K ) )2 WA I i Al i

®6 TREEXKTFIHRE

B E T 2 PRI E K (P<0.05) . X FiHae 53R
SRAC T RE B9 b, 1E F oK AR AL B OK 1 22 571
BFH(P>0.05),

TRE BRI E

Table 6 Energy value and energy conversion efficiency of different corn meals

=R 665 B MC812

MC278 M1k Mtk

i H P1i
Jingke Tk 5P S Txk1 EoK2 SEM
Items . . P-value
665 corn  MC812 corn MC278 corn Aging corn 1 Aging corn 2
ZWMACHEE AME/ (MJ/kg) 16.19* 15.85 16.17* 15.12° 15.06° 0.42 0.02
#fiE NE /(MI/kg) 12.39° 12.57° 12.25° 11.29° 12.05° 0.61 0.03
rae/ R M HE NE/AME/ % 76.52 79.29 75.75 74.67 80.03 2.12 0.11

3 it
3.1 A [E4A R X it B8 26 P R 4K 16 A B2 Ml

AR R 1] 22 000 44072 B 3 ok ) o2 i 6 sh
EEP NI Zok 20 o I = e (/- gAML o)
Yy e Shig R B R e 203 T Ak IR fl A5
B IR HE AR P G A ) A8 R 4
FRUEAT AR B AR, FE S0 S sh e A SR
i S2E ALY 2 T 0 6 B S A A S S 8 R Y
JE B SBAIE BRURR , TE i — AR FK , SR AR R
25 1M 0E fa rh A HE U sh i A AT AR s e
P L S S T W A S N RN DN R R R
K S A RF AR T IR A R A B A I A
WHE L EZE S A8 bR, [R5 52 200 KR B 52

ALFE RIS i AP G AR R R AR R
I vk A e I TR S RE I 9 P A
FIRE YR R e E O AR, IR
B39 7E 21 C & AR R & IR H R i ol
552.66~ 555.17 kJ/(kg BW*™ « d) , 8 i {4 & 44
Bl 367.98 ~369.82 kI/ (kg BW"™ « d),
HAMAZ 25K 02, v UL 358 i ke R xR 56
X B 77 B RS . Ning 26810 BIF 5% v >R FH ] 422 0
TR 7 8 /N R Ky 7 28X A 7 4 v WA B 1) 4 R
BETR B My 473.38 kKI/ (kg BW"™ - d) ;Li &1 Bf
FME, mEMESH R SRETEREN
569.28 kJ/ (kg BW"™ . d) ;Jadhao 25" #Jf 57 % W
O OR XM 4 R R OE m N
501.47 kJ/ (kg BW"™ - d) ., FiR#FsE 5405845
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AR —2, JFH 2 Ning 25 B 7 vh B 9R 5% F ) 422
WA R R 50 s ) k8 /N R RS 5 T i T 2 A
3B R 5T R F LR A, 5 AR I A
JrEAE, Sakomura &5 AF 5T R B U A9 10
WA T 4 £ 7= U 389.28 kI/ (kg BW'™ - d) |
AR SY 45 B AR$E T, Macleod! "™ BF 57 & 91 4= K
PRIMS F19 246 £ 7 A i AN 32 T M S AU 1 5% ), 55 AR F
FEERA—3
3.2 AEMEARITIRIEEEEER BT

AR T R AR 0 R 1 e LA 355 R R IE
R Y ¥ R X B T R A R X T g
T 2ERIR R BE 50% 19 R BE R BV, Tk EE
oty PR S RE AR B v T 3 el R R AR o 1 4K
WHRE A RE T S B A . Liu 21 AO8F 58 LA P A
Foixes Sy 30 X 4, L A8 & R FH A A 5 AR BiF 5T 25 4B
FERREME, R i 5 R e /KT 2 A G,
A PRAEI KA & LA 50% 1 L 4 85 QL il
TR, BT 50 T A B K T SR RS e T
R FY PR E R, TA& BB LU/
RUEXG AR 560 2l 0, SR FH oK — R 28 S Rl AR A
T KA i L 50% Lo 91 8 A1 5 Al A R A A 0 ]
R, H 2 010 i BB 4 13,31 MI/kg, & BE N
9.42 MI/kg, 5AHIEFE 9 1E 5 K AR 2 004G 14
AEN 15.85 ~ 16. 19 MJ/kg Fl & fE A 12.25 ~
12.57 MI/kgWMZE AR 2. ARG REI &
MRS A IR LA i e S R H i A
Z R R W52, A [R5 rh 4 Y 12 50 1 AR
RBMH 2= SRR, XS RENE 58 T R Ak B R T AR 11
FOUACI B8 R4 Al 1 B B AR T R AL £
SRARVAR 1) 2 VLA 15 BB A4 B 2 35K T 1E 5 £ oK 4R
M IX SR IEMS 251 ] 30% Mk F ok &8 20 IE
WK, R PR AL B OK S AR T S A e
OESE S i1/
3.3 AREEXREMA G BEFEEE

AR 56 SR FH R A 1 R ) 2 D AR A B2
I 1) 3 FfiE oK A 2R AR BB 430 R 16.19
15.85.16.17 MJ/kg, 2 F Ak F K 19 2 AK 5 8
43514 15.12 F1 15.06 MI/kg; 3 i iF % F oK 094
fEZr A 12,39 12.57 12.25 MI/kg, 2 Fh 5L &
KB BE 4 S 11.29 F 12,05 MIzkg, & /D
A0 e PV 24 e R R R B0 s, T R T R K
22 WG I BE A 14. 48 MI/kg, ¥l E oK N
14.41 MI/kg; TIBA] ™k FR R X9 45 F ok

FEULACHIRE S 14.70 MI/kg, ¥HE K 11.97 MI/kg,
TR RE S 1L R v BE AU RLR N 81% 5 o AR 3% A
SR B PRI XS A2 T K 1 AR 1 BE AN i BE 40
Wk 13.43 1 10.34 MI/kg, 10 RE 4 16 R ¥ BE 1Y
ROEHR 78% , FiRWFFE Hh B K 9 2 UL 1 B AN v
REXR T AR th g 25 2R A 2 X & T R
TR 85RE (B A W 5 v, B W 2 B I AR K
JIT 5 P 35 Ak R R O R DR A — 5 1Y L )
AR Ath ) R L e O R TRD B 00 A 3 et ] R
IR e 2 A A RE L, AR B4 56 R R A28 53X
e A R Y A AL, AR R B B
FERE LI RS Rl R R 2 (R A B SR ARG
F LA R S A AR 1) B (B A 22 LA a6 4 A B T
FEAAI /N 52, SR, AN TR) A AR DR B B 3R AR
43 Z E A7 78 20 A RO, 2o 1 0 R R 1R A I 5 2

Sk, [A) s, b R AR A R 5 S
v H S R Y B R o a3 R i A
DR 2 #8202 R BB AR = A B e 0 AR5 R
TR AL B OK A e HEAT T , H R AR i
REFERE R EIR T IEH Bk, BXREFEAET T
fifi A 22 i e 28 JORE B RO ISOIR 1 AR LY
T KA R Bk, R B ORAE B BOW ATl A
PR 2 e LR, BR Al i P AR &
W ST it 4 — RE TR B oK B A% A A ) B ZE
K, BRAGZ 5 H 5 51 MR 5 1) 52w, F
WBRAL , I K A — FR B A B AR AR RO, P R
W 23 Bt 2 A7 G IoF [) %) 39 Jm g gk — 25 R B BRI
22 i A5 SR A A B TR 3E 2 A R
KT iR R AT ) AR K M RE TR & E
FEAFIAR, SRMEATF KA ERTRES XN K E
207 T BT RS R, X R g R, K
BAT B T AT R X 0 A 2L 29 235 ) 3dk it 2R M T
W N RSO, 28 I 5 e R 1 A PR R

4 45 g

AHIFGE R 3 B IE H K 1 2 UL RE 430 K
16.19 .15.85 .16.17 MI/kg, 2 R4k E K i 2 WAL
WHRE 2> 914 15.12 H1 15.06 MI/kg; 3 FliE % £ oK
I RESY 5K 12.39 12,57 12.25 MI/kg, 2 Flt [
16 KRG BE SN 9 11.29 F1 12.05 MI/kg, 2 Fh
PRAL T K 9 2 0L AR 1 BB A g e B 3 KT B
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Study on Net Energy of Different Types of Corn in Laying Hens

BAN Zhibin' ZHANG Fangyu' WU Bin' YANG Lin* ZHANG Xin> YANG Huaming'
LI Lijia'’ LIANG Hao' LI Baihao' LANG Chaoli' YAN Xiaogang'®
(1. Jilin Academy of Agricultural Sciences, Changchun 130000, China; 2. China Huarong Asset Management Co., Ltd.
Beijing 100033, China; 3. Liaoning Wellhope Agri-Tech Joint Stock Co., Ltd., Shenyang 110000, China)

Abstract; In this study, an open respiratory calorimeter for poultry was used for energy metabolism test, and
the apparent metabolic energy and net energy of different types of corn in the laying hens’ diet were determined
by indirect calorimetry combined with substitution method. A total of 180 Hy-Line brown layers at the age of
34 weeks were randomly divided into 6 groups with 30 chickens in each group. The diets to be tested consisted
of 5 corn varieties (3 normal corn harvested in October 2018 and 2 aged corn harvested and stored for 3 years
in 2016) , which were substituted for the basal diet by 50% respectively. The chickens were kept in a cage in
the house. The pre-test period lasted for 7 days and the forward test period lasted for 27 days. The forward test
period was divided into 3 phases, each of which lasted for 9 days (3 days for adaptation, 3 days for respiratory
heat measurement and 3 days for fasting heat measurement) . In each phase of the experiment, 4 chickens from
each group were selected, weighed and put into 12 metabolic chambers (2 chickens for each metabolic cham-
ber) of the respiratory calorimeter, and each 2 metabolic chambers was fed a kind of diet. The total amount of
gas exchange and feces was measured, and the digestion and metabolism test was conducted while the respira-
tion and heat were measured. The results showed that, compared with the basal diet, the apparent metabolic en-
ergy of the 5 corn diets under test was significantly increased ( P<0.05), and the net energy of the 3 normal
corn diets under test was significantly higher than that of the basal diet and 2 aged corn diets under test ( P<
0.05). The apparent metabolic energy and net energy of the 2 aged corn were significantly lower than those of
the 3 normal corn ( P<0.05). In this experiment, the apparent metabolic energy of 3 normal corn is 16.19,
15.85 and 16.17 MJ/kg, and that of 2 aged corn is 15.12 and 15.06 MJ/kg, respectively. The net energy of 3
normal corn is 12.39, 12.57 and 12.25 MJ/kg, and that of 2 aged corn is 11.29 and 12.05 MJ/kg, respective-
ly.[ Chinese Journal of Animal Nutrition, 2020, 32(4) :1650-1657 |
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