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Table 1 The range and mean of chemical composition and the values of AME, NE and
NE/AME of cottonseed meals ( DM basis)
e e s PR EFEVER B e miem
WH O OREAR RSN med s RS ARiE N
Items CP/% EE/% CEF/% #F4 #F4 Ash/% AME/ NE/ Lk
NDF/ % ADF/% (MJ/kg) NE/AME/ %
(MJ/kg)
VO 41.40 0.44 11.22 24.45 18.73 6.35 8.54 5.00 58.38
Range ~54.96 ~2.60 ~15.88 ~40.12 ~28.62 ~7.35 ~11.78 ~7.48 ~63.51
YA 47.60 0.95 13.35 30.97 22.49 6.74 9.88 6.02 60. 88
Mean +3.91 +0.48 +1.29 +3.79 +2.82 +0.30 +0.94 +0. 66 +1.39
x2 RIESMWIESEM NE H(THREM) kS EE
Table 2 NE values ( DM basis) and moisture contents in calibration and verification sets

“HE(E NE values/ (MJ/kg) 7K 43¢ Moisture contents/ %
B a4 - -

Sl 3 S|l Sl
Sample sets SR T SR i ]

Determined values Range Determined values Range
#% IE4E 1 Calibration set 1 6.021 £0.670 5.002 ~7.480 11.29 +£0. 56 10.47 ~12.82
#% IE4E 2 Calibration set 2 6.021 £0.670 5.002 ~7.480 11.55 +1.44 9.16 ~13.99
AN IESE Validation set 6.014 £0.678 5.169 ~7.060 11.36 £0.81 10.51 ~12.20
&3 474 NE g9 NIRS ERE&
Table 3 The NIRS modeling conditions of NEs of cottonseed meals
KIESE AL B X 3 Ak 25 12 IR
Calibration sets Optimal spectral-scale Pretreatment Dimension of principal component
BEIESE 1 Calibration set 1 12493.27" ~4.246.77" e/ — KA —1k 14
7502.17' ~6098.17"

¢ IE4E 2 Calibration set 2 ’ /N = RKIH—1k 15

5450.17"' ~4246.7"

#&4 NIRS BEB K IE X XBIESMPRIESH R t B ER

Table 4 Calibration, cross validation, prediction statistics and P-values of paired-samples ¢ test for NIRS predictive models

IE 58 SR SN N ‘
Calibration Cross validation Prediction S B2
Determined Predictive P1{H
5 90 — X - - RSD/
R Ty R IE B & e . T mean/ mean/ P-value
Model ®IEH - e ot wmge Y %
AR FrE  IEHE pRfE & ZH brifE 2= (MJ/kg (MJ/kg
" RMSEE/ A RMSECV/ " RMSEP/ DM) DM)
“ (Ml/kg DM) R, (MI/kg DM) “ (MI/kg DM)
6.014 6.103
Ml  0.999  0.033 0.966  0.120 0.843  0.260 0.107  0.177
+0.678 +0. 652
6.014 6.021
M2  0.985  0.084 0.967  0.117 0.957  0.136 0.099  0.820
+0.678 +0.596
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Table 5 One-dimensional linear regression equation and multivariate linear regression equations for

chemical composition and AMEs with NEs ( DM basis)

EVEpE: ‘ RSD/ P

i H TItems R

Regression equations (MJ/kg DM) P-value
1 NE=11.135-11.698CP +47. 565EE 0. 860 0.260 0.000
2 NE=12.571 —11.580CP +41.082EE —10.713CF 0.900 0.224 0.000
3 NE =12.412 —10.921CP +41.628EE —7.406CF —1.941NDF 0.906 0.223 0. 000
4 NE = -0.881 +0.698AME 0.975 0.108 0.000
5 NE =1.296 +0.605AME —2.634CP 0.981 0.095 0. 000
6 NE =1.661 +0.568AME —2.804CP +8.319EE 0.983 0.093 0.000
7 NE =2.147 +0.575AME - 3.118CP -2.429CF 0.983 0.093 0. 000
8 NE =2.655 +0.530AME - 3.366CP +9.287EE -2. 715CF 0.985 0.090 0. 000
9 NE =2.375+0.535AME —2.979CP +9.894EE - 0. 965NDF 0.985 0.090 0.000
10 NE =2.763 +0.522AME —3.285CP +9.978EE —1.772CF —0.630NDF 0.985 0.090 0. 000

F6FH T HFE8.9.10 XN IFEE 8 4N
i R TN 235 SR 7 A 8 RN 10 Fl T 4% SR g, T
ESEMEZRERATE(P>0.05); T K

PRI AE 5 52 A =2 1) ) 22 57 1K 1) 1 25 K F (P <
0.05),

F6 [EFFHEXTSMERIGIE R AT SR

Table 6 The predictive results of regression equations for prediction set

I ST 44 HT- 44 RSDy P
0

Equations Determined mean/( MJ/kg DM) Predictive mean/( MJ/kg DM) P-value

8 6.014 +0.678 6.048 +0. 569 0.094 0.197

9 6.014 £0.678 6.080 +£0. 558 0.092 0. 024

10 6.014 +0.678 6.053 £0. 560 0.093 0.119

3.2 #%4F4#8 NE iy NIRS F1 4% 2
3 3 HHE Xiccato 4510 5 1 i FLIE , (R BL AR (E 5 T

3.1 IRAFHR S EE

AR IAG 25 S AFFRIAE 9 NE 835 [
5.00 ~ 7. 48 MJ/kg DM, #i %} AME [ %% {k. % Ky
58.38% ~ 63. 51% , Fraps” ] 5 T 48. 00% .
45.00% 43.00% .43.00% 41.12% .41.00% FI
41.00% ) 7 FpAsH 09 NE (B4 51K 7. 54 .6. 80 ,
6.87.6.62 .6.57.6.59 Fl 6.24 MJ/kg DM, ¥ 1E
A6 A2 ) NE {435 B LA . MacLeod ' ] Ne-
hring"”’ 1 De Groote ™ 41 4 iy T i 2> =X 3143 45 %
() NE {HAH X ME 5% 40284 63 % , L 7E A< 1 56 )
FRETE N o DA 26 B A 56 00 45 () A AR NE
1B HL AR o

Fhrp CPEE |CF 4§ {73 155 21 AP X P I A5 450 %
AR IR O, 2 R, AR RERRE S R K A A
4903 7' O—H A M Wi b, % 1% 25 51 i & A
JRAE 4 677 ~' b (W Wi TN 2T 4 7E 4 427 7' Ak I
QTR v e SN S B A = T Sl 7 < R s A
SREZUR NE T U A9 v Pk o A g fir g M, 45
R AT XS AL S T 7 502.17" ~6 098. 17
M5450.17"' ~4246. 7' 2 MK B BB B
VAR S B 2R AT K A R R Y SR A O 3 X W] R
7502.27'~6098.27 ' fi14 601.6 " ~4246.7 "4
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SEP | 5 H4zir . M, TR A ofE 25 o7 0000 ~F- 3%
{ER L (RSD) 2 0.099% , M XF iR 22 /N T 2%
HLHE S S A 22 52, 48 e K 00 28 S R 1 2%
(P>0.05) , RUIARE T M, SR B,
3.3 #®4F# NE 9 AME KL= 5 Bl 75 12

FE LR T F0m 7 #E B, AME ) R B 5, RSD
B, 2058 0.975 F1 0. 108, I H 76 T i A 7 %%
FHIF A IE BT , AME 456 1627 5 23 2 57 1) NE Fil
W75 R 1 3 A2 B4 A ST 1 T R, 2R
AME J& il Il 4% A7 k1 NE [ ¢ {% % A 7, 55 Huan
st BRIE LA B g R — 5, B AME 2
W 7 L CP #8754 B2 [F ¥+, 5 Emmans' ' $2
W2 NSRRI — B, X EEREARM
ME | FH 5k S A5 AR , Bt 25 ML (1 IR A 38 0, NE #ph
2f#A%, AR 8 110 [ R* F1 RSD ¥4 0. 985 #il
0.090 MJ/kg DM, H. i i {5 5 52 0 Be X ¢ A 3
GERWIAEE (P >0.05) , M4 Fi i 5 %hodk 2>
AT A S B s R 8 S A IR R Y A A b S T
MR, D5 FE 8 9 R® R RSD 5 ik iF L%
AME 2564k 2 i o3 g3 57 0 W &2 41 NE (1 Y oo 7
FidL R 42 38, H R® #1 RSD 43 % & 0. 98 Fi
0.079 MJ/kg DM, J5 1% 8 [ FINAE A o 22 -5 Fuin]
LB L] 0. 094 % |, b 1 22 1R /N, HAR XS 1525
TE 2% LA, 2 B BT G 8 ) S0 A5 SR -, ] AR FH o

J5 #£ 8 5 NIRS fif & i i 55 %0 M, A b %%,
RSD 43514 0.099% F1 0. 094 % , 3 ] 2 45 751 15
RS MEAE 2, U 2 AN B A S0 {5 S
M ZE(HZE B ¢ K35, M, BERE AL F 5 #2 8. 1ok
EMLEE ] AME 45 4 k2% i 43 B 4 &K1 NE i
B A ZL 0 f T NIRS fr @ i/l XAl el T
AR B0 A1 5 56 UE £ AR B D AR 3 A 5 T 5
1 2% .

4 &£ it
@© Fe o 45 & AME A] i 7 B sf R m]

HE AR NE B0 RS R AR B0 4 X NE =
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Prediction Models for Net Energy Value of Cottonseed Meal for
Yellow-feathered Broilers Aged from 1 to 21 Days Using Fourier
Near Infrared Spectroscopy and Chemical Composition

CHEN Yujuan JIA Gang WU Xiuqun WANG Kangning "
(Animal Nutrition Institute, Sichuan Agricultural University, Ya’ an 625014, China)

Abstract: This trial was to study the feasibility of establishing prediction models for the net energy ( NE) val-
ues using Fourier near infrared spectroscopy ( NIRS) and chemical composition on the basis of 25 cottonseed
meal NE values measured by comparative slaughter experiment, and to compare the predictive results of them.
1) NE was calculated as NE for maintenance (NEm) plus NE for deposition (NEp). The NEm was measured
by regression method with 5 feeding levels including ad libitum feeding and restricted feeding by 20% , 40% ,
60% and 80% , respectively. NEp was measured by the method of substitution. A total of 382 Kangdaer fast-
ing yellow-feathered broilers at 7 days of age with average body weight of (62.20 +0.64) g were randomly
allotted into every level of cottonseed meal sample with 6 replicates each and 2 chickens in each replicate. The
experiment lasted for 7 days. 2) NIRS calibration models (M, and M, ) of NE were established under the nat-
ural condition and a larger moisture background, respectively. 3) Predictive equations for apparent metaboliza-
ble energy ( AME ), crude protein ( CP), ether extract (EE), crude fiber ( CF), neutral detergent fiber
(NDF) , acid detergent fiber ( ADF) , and ash with NE were derived from the methods of one-dimensional and
multivariate linear regressions. The results showed as follows: 1) the R, and root mean square error of cali-
bration (RMSEE) of 2 models (M,/M,) were 0.999/0.985 and 0. 033/0. 084 MJ/kg DM, the R>, and root
mean square error of cross validation (RMSECV) were 0.966/0.967 and 0.120/0.117 MJ/kg DM, the R?,
and root mean square error of prediction (RMSEP) were 0.843/0.957 and 0.260/0. 136 MJ/kg DM, respec-
tively, and the results of paired-samples ¢ test of NIRS predictive values and determined values were not signifi-
cantly different (P >0.05). 2) The R* and the RSD of the optimum regression equations from chemical com-
position combined with AME were 0.985 and 0. 093 MJ/kg DM, respectively. These results indicate as fol-
lows: 1) the two methods above can both establish NE predictive models of cottonseed meal with reliable re-
sults; 2) the predictive accuracy of M, is similar to the optimum equation from chemical composition combined
with AME. [ Chinese Journal of Animal Nutrition, 2011, 23(9) :1499-1504 ]

Key words; yellow-feathered broilers; net energy; prediction; near infrared spectroscopy ; moisture calibration
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