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TORKE B AT BEE Skms
(LA E AL B P RR R 7 B b 7o R T 9005 LA 10019352, 3 AR AL BFE B, K A 130000)

B OE, ARBEd ARG e e ik RRAA LG 6 AT I, MNEATZHER
B ErRME, BAEZ I I AFE KRB TAMALE HI1 008 X1 B #FIKHm
(AA) NEER AU A TH(E T 1 AAVIRM) , HHSANATE , HFAEL 18 R, T 14~16
B R R Al & R 2 A AT A 69 R LR (AME) | UK E R WL 48 (AMEn) | /X Ak
(TME) #e 42 iE A4 (TMEn) , 5t R A B fo R 432 5 w1 )3 22 5 R AT AR TR o A2, 4
REM 1) Bedl 6 6 FPATL T PHE G R (CP) L& 24 E 3 AW (EE) (414 4 (CF) |
k4 (NDF) e SR L2k % 4F £ (ADF) &2 B F A 8 K, 5 5 4 24.65% . 42.57% .
33.86% A2 45.09% , 2) BRIKALS D R A T ENE AR F K FHEEAZFH1E 5 % 4 49.86,12.88
F242.79 g/kg, 3)14~16 B # K178 R FA L #4434 AME ,AMEn  TME #= TMEn - 34 {4 4
#% 11.68.11.48.12.30 #= 12.06 MJ/kg, R F) A T & 44 R # AME ,AMEn ,TME #= TMEn -F
A3 4 11.36.11.17.12.74 #2 12.51 MI/kg, 4) B FAE R4 TR T 903 & 5 AFEK
HHAE TR M 5 F2 40 F ; AME =9.078—-0.123CF+0.060CP ( R*=0.982, P<0.01) , AME = 2.236 +
0.187CP—0.120EE( R*=0.911,P<0.01) ; JA 55 #2 4 % & = AAF B FA M 5 72 5 AME =4.825+
0.121CP+0.019 & #5-0.229EE(R*=0.970,P<0.01) %, A X LIk ik B3 5 AL g 7 k2 09 TR
M AL FRMAE Fo 2 MAE HE VT | 3 56 AT R AX 4T A TR BE A A5 R, 3

KEIR: A AT AR R AR TR 7 A2

hE 422 .5831.5 XHERERIRED: A XEHS:1006-267X(2021)07-3799-11

M1 ( soybean meal, SBM) J2& K & 40 17 $2 5%, AL R R B SR A Te A (AR B2

BURRSEE SN T2 AR, B E AR
kOB R 67% 24, DO AR 5 (crude
protein, CP) % i 2 JE R 41 B0 F- 1 48 v i 2B )
SO A5 R R R ) T R BT ARDRE A ok
TR TRURLE b FE R Tk R A T 2 R [
13RI E IR O FI R AR AR K 22 57, X i
BB M\ 2R T A A5 A RE B AR A R R AT
275 FRUIN ) KL T e R ) )RR v R PRI, PR I
B 2 A [] T2 AAARDRLIFORHE K& Y RE & R T X T

%5 B #8:2021-01-08

AXT T8k 7K AL & ¥ ( carbohydrate, CHO ) A9 F|
FH%, CHO | AR i F1 28 11 5 1) g 3 1) FH 25 49 0l oy
100% 113% M1 78% "> . T2 =22 Hluh p T
25 BN & B RAL. CHO 2 3h ¥ pl ik 38 py it
REY T, Fope it R AR Sk g5 & i A ok,
FRYE FLIR A B R AN [R) AT 4 R B IR SR AN 2 0
PR LEE A R 8 FUNE RN B bz AP R
R 2 9 IR A0 T AL, 1T LA T 32 4% sl AL AR i
WO R SRONE £ 45 T R LB 45 R, mT AT

EEWA 8% E A& R (2017YFE0129900) 5 1P I3 5 H e f il peHEORHE SR B8 5 S 80T
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FEAE  70 JEE D 1% Tl K A T A, T A 23R I RE = A
R0, T R PR AP SROME L 45 A W5 K 95 B A SR
TS, R T AR P e = AH R 9 VR B, S BE B
SELEAL RIS . B LT BRI R CHO () 4544
FE 16 TP SR A RE FLZE sh ) b ) fig 1 )
S EPSEE N

H I N Ah SOk AR 7 Al SR F R ok T T
LR K SRR SR e B LR A i
B Tl A 7 B4 3T R R, (45 SR JRURHFE 2R 1
JK AV b R B B ™, PR A S0 o A
T. 55k ( synthesized soybean meal, SSBM ) il 5 J
Rufe, A 58 & B - 3 (I 5che . a4kt A

AT 23 M PR RE | R PP Al S0k JEORE A J5, 32
3 Ak ) B A R SR S B AR

1 #MR5FZE
1.1 KR {AR

A v N A CP & & 501 1(43.97%
CP) .54 2(47.64%CP) F1 5 ¥ 3 (47.58%CP) &
KRRk, MR SR R RS 9 R RN A b
BRI H] 6 A A T. 7K1 ( SSBM1 ~ SSMB6) |, fifi
36 P N TGO CP & &6 BE RS I i 55 4= 7 T =2
KR CP & iy [l IE 320 01 ) M ok UL T 37 A 22
TR BRA T . SR 6 B T GRIME M — &

AN BTN RE SO A A RE , (HLEE X TR A IR
P AE VA A0 T 9 AT 7S 22 6 v A R 3R oy

TR LR 209 CP #1944 ORI, °: 26
SRR ILZ 1,

BT AR ICE A N T RO CHO 41 A X 3718
F1 FHAGRAMAER(KNTEH)

Table 1 Composition of semi-homogeneous diets ( air-dry basis) %
R AT EHER SSMB diets
Ingredients SSBM1 SSBM2 SSBM3 SSBM4 SSBM5 SSBM6
M1 1 Soybean meal 1 45.75 46.51
EH1 2 Soybean meal 2 42.87 43.48
fH 3 Soybean meal 3 41.99 42.55
K5 Soybean hull 3.03 2.58 2.45
%G Glucose 47.22 49.49 50.55 51.56 52.52 53.45
IR S 45 CaHPO, 1.70 1.70 1.70 1.70 1.70 1.70
£ ¥ Limestone 1.00 1.00 1.00 1.00 1.00 1.00
S NaCl 0.30 0.30 0.30 0.30 0.30 0.30
ZHALEK TiO, 0.50 0.50 0.50 0.50 0.50 0.50
S AL NEHE Choline chloride 0.25 0.25 0.25 0.25 0.25 0.25
Her: ZHURAL Vitamin premix” 0.02 0.02 0.02 0.02 0.02 0.02
B4 b5 Antioxidant 0.03 0.03 0.03 0.03 0.03 0.03
TR IRl Trace element premix® 0.20 0.20 0.20 0.20 0.20 0.20
&1t Total 100.00 100.00 100.00 100.00 100.00 100.00

1) 44 AR B N 8 T 5w i 2 4t The vitamin premix provided the following per kg of diets; VA 9 500 IU, VD
362.5 wg, VE 30 IU, VK, 2.65 mg, VB, 2 mg, VB, 6 mg, VB, 6 mg, VB, 0.025 mg, k4 Z biotin 0.032 5 mg, M folic acid
1.25 mg,iZ i pantothenic acid 12 mg, XHf& nicotinic acid 50 mg,

2) E G R BUR R N BT A K23t The trace element premix provided the following per kg of diets:Cu (as copper sul-
fate) 8 mg,Zn (as zinc sulfate) 75 mg,Fe (as ferrous sulfate) 80 mg,Mn ( as manganese) 100 mg, Se (as sodium selenite )

0.15 mg,I (as potassium iodide) 0.35 mg,

X, Hod 6 UL I 6 FhON TR G 2
afi SR VLR F o B AR e a2 . 280d 3 d
) AR o S 28 B 24 h, T 14 H 8 FF 16 4 12
W AEHEME Y, 10 48 h J5 PRI EE B 4k2kI4E 24 h

1.2 iKWz 5wt

RITE 1 H B 250 (AA) HEHE AT,
T 10 H b4 BT 5 19 JE 0 BR ik 1 008 2y,
BEOLY N 7 N, BH S AN ERE, B EE 18 H
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FEPRJLAE 72 h 28R, B 24 h AR 1 R, 2R
WCAE BF /0N s 25 B 0P B R B2 T A 2k B, G i
10% R 5 B T -20 CokAERAF, K 3 d s
FIHEM IR 21 )5 F 65 CTHET 72 h, [ R &, #)
R 3 G 1 U
1.3 ®WF*E
iz 18 [ R AR E 5 15 0 %€ + % 5 (dry matter,
DM) ( GB/T 6435—2006) , CP ( GB/T 6432—
1994) M5 Wi ( ether extract, EE) (GB/T 6433—
2006) MK 4> ( Ash) ( GB/T 6438—2007 ) 5 & ;
FIH ANKOM—-2000i %4> [ 8 £F 2 3 B 4K kL
274k (crude fibre, CF) | H PE k% £F 4E ( neutral de-
tergent fiber, NDF ) FI iR 14 V7E % £F 4 (acid detergent
fiber, ADF) % & ; FI| FH PARR—6400 % % 3 2 i #4
ASCI 5 5L ELHE ( gross energy, GE) ; R FHEL K &
S 2 Bl i 2R R R R R R A
5 1 % % B ( protein solubility , PS) ; fifi | Dionex
ICS—3000 Y 55 € 3 {30 M F0 o 12t I 5 35 3 Hp
Wi R AR R & R B A R oK Ak &
W) A Ji /& & ( Connell net carbohydrate and pro-
tein system, CNCPS) X CHO FIE£F 4 Mt KAk &
¥ ( non-fibrous carbohydrate, NFC ) & & # 17 it
B FRARIR .
CHO( % )= 100—~CP-EE—Ash;
NFC( % )= CHO-NDF,
14 HEARX
FrFRMH R (%) = 100x(FIT- A -
R R ) /R AR,
AR FE UL fE ( AME) | &R IE 2 WA i g
( AMEn) ,H1CifE ( TME ) FI& AL 1F 6 WAL 1 Rk
( TMEn) A4 LU A3 HE AR 75,
T AME(MJ/kg)= (FERHE XA GE-
He &= < HEM ) GE) /#EkL &2
fAKE TME(MI/kg) = iR AME+( L4
Hitt i < HEM Y GE) 5
T # AMEn(MIJ/kg) = 1i# AME-RN,x34.39;
T # TMEn(MJ/kg) = /i #t TME-RN,x34.39,
A RN, =8 AR -HEH & RN, = A A —HE
RN A ;34,39 (KI/g) S DB 8 A GE
T
AN T.5H1 AME #1 TME HE AR T .
M1 AME(MI/kg) = [ fA# AME-
(# % AMExX) ]/Y;

GO TME (MJ/kg) = [ fAAR TME— ( % 2 Hif
AMExX) ]/Y,

K. X A EHEERRT S (%) ;Y A
TR GOR AE R AR T R O L (%) 5 5 A BE AME =
12.89 MJ/kg.

DL 45 R 7E DM JERE IR
1.5 HB\EHITHH

ANTR)N T S 1 AR Ak B 508 R T SPSS 21.0
Gtk 34T A & O 22 43 M1 (one-way ANO-
VA) , %M Duncan [LiE N 25 B EF IR HITLE
FLAR , 0 25 51 AT S {8 FAm i 22 327, P<0.05 3%
INEFBE P<0.01 FREFWBEE, FATE
KA R SR A P 3R o 5 R A RE
TSR AT, %25 Il A ~7 Ty i, DA e e R 4K
(R*) 1 P {H( P<0.05) e fe A [m] 9 T30 77 2

2 ZERE55H
2.1 ANISfamist
2.1.1 N TR B 37 8oy

M 2 7] H, N T2 H+ DM, EE, CP, CF,
NDF  ADF fil Ash & & LI & GE “F #1875 K
90.27% .2.18% .50.32% .6.14% .11.79% .6.93% .
6.80%#1 19.38 MI/kg, Hrh #8774 EE,
CF .NDF Hl ADF &% & ) 48 5% R EE K, 400l
24.65% 42.57% .33.86% 1 45.09% , ifif DM ,CP #I
Ash ¥ GE DL K PS W78 5 R BN LIRS E
2.1.2  ANT.5HIR CHO 4%

H1 2% 3 "I, AT EOKIH CHO HI NFC &5 &
YIE 5910 30.97% F1 19.18% . Hir, EEwE 481
WEFN K 950 & 82 °F ¥ {8 4 51 4 49.86,12.88 F
42.79 g/kg; N T2 5ORT o BOME B o3 B 4 A A b
(Gle) FFLHE (Gal) FH E 4 (Man) & #7228 73
K, AT BB N 30.17% .36.52% F1 48.65%
2.1.3 N T EM1VE SR B0 (0] A A M 43 B

M3 4 A0, ALK DM 5 NFC & & 77
160 3 IE A 6 (P<0.05) ,EE 5 Ash & & /77E i
FAAHENE(P<0.05) ;CP 5 ADF & 5 4 W 3%
A (P<0.01) , 5 CF NDF Hl CHO & & & &
F 1A (P<0.05) ; CE NDF F1 ADF 7 f& 2 [A] 1%
TEMZ 5 TFAH M (P<0.01) , NFC | BEME FIK 75 b
SRS Y45 bR CF,ADF fil NDF & #7175 i 3%
T (P<0.05) ;M FHi &% &t 5 DM fil EE %
R B EIFMHE(P<0.05) , KI5 & & 58



3802 IR/ S 33 &

Wi 35 TEAH )G (P<0.01) , 5 NFC &8 52 35 1E 4 F*(P<0.05) .

®2 AIEHHEMEFES (THREM)

Table 2 Conventional nutrients in SSBM (DM basis) %
. , \ , ) hEvE RRTER SRE HH
AT EH THE OHUEN ME HLE WA WA HIR 53 GE/ e
SSBM DM EE H it CP CF Ash
NDF ADF (MJ/kg) PS
SSBM1 89.32 2.39 47.35 10.13 18.04 11.81 6.63 19.26 75.89
SSBM2 89.40 2.76 49.18 8.48 15.21 9.59 6.79 19.42 78.14
SSBM3 91.59 1.61 49.47 5.63 10.98 6.29 7.17 19.30 78.84
SSBM4 90.84 2.65 50.41 4.91 9.87 5.50 6.52 19.29 81.80
SSBM5 90.45 1.47 52.67 4.17 8.92 4.60 7.03 19.64 78.26
SSBM6 90.02 2.22 52.85 3.49 7.73 3.77 6.65 19.40 79.93
F-1{E Mean 90.27 2.18 50.32 6.14 11.79 6.93 6.80 19.38 78.81
FrifE2E SD 0.88 0.54 2.14 2.61 3.99 3.12 0.25 0.14 1.97
BERECV/ % 0.97 24.65 4.24 42.57 33.86 45.09 3.74 0.72 2.50
*3 AIEMI CHO AR (TYREA)
Table 3 CHO composition in SSBM ( DM basis)
‘ Fa XUhE S
. ok k214 Monosaccharide/ ( mg/kg) Disaccharide Oligosacchride ( g/kg)
AT 5H oy TR — —
SSBM B A T I I L LD 5 S I O
° NEC/% Glc Gal Man Sucrose/ - Lactose/ Raffinose  Stachyose
(g/kg)  (mgrkg)
SSBM1 32.95 14.91 423.31 38.07 3.43 40.94 150.84 13.36 33.81
SSBM2 30.67 15.46 312.89 29.66 2.14 41.11 153.42 13.56 33.30
SSBM3 33.34 22.36 281.44 21.72 9.62 47.47 115.77 12.07 42.87
SSBM4 31.26 21.39 282.68 22.48 12.30 59.53 111.09 12.81 51.03
SSBM5 29.28 20.36 178.05 13.53 8.97 48.72 117.76 12.36 43.58
SSBM6 28.30 20.57 180.96 14.46 11.82 61.39 112.29 13.09 52.12
F-H{H Mean 30.97 19.18 276.56 23.32 8.04 49.86 126.86 12.88 42.79
brifE2 SD 1.98 3.17 83.43 8.52 3.91 8.06 18.02 0.53 7.37
BRE CV/% 6.41 16.56 30.17 36.52 48.65 16.16 14.20 4.09 17.23
x4 ANIEHMEFARSSEEEXESR
Table 4 Correlation analysis between nutrient contents in SSBM
OB mE bV bk ok A
WUH - LS N . MRS PERROK  RERE RRTRE KTRBE
Items Vilc i R CF PRETHE TRETAR Ash s ft&% Sucrose Raffinose Stachyose
DM EE CP NDF ADF CHO
NFC
Tt DM 1.000
KL EE -0.567 1.000
MM CP -0.272 -0.407  1.000
A 4E CF -0.604 0.458 —0.961"* 1.000
SR ERVRESARS 3

—0.606 0.442 -0. tL ™ 1.000
NDF 0.914" 1.000
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L3R 4
¥ WmE . PN R wok A I
i [ G MEFLE o, e g ARG 0 VEBROKEBE RRRE KRR
Items L L P CF RETAE TRET Ash e k&Y  Sucrose Raffinose Stachyose
DM EE CP NDF  ADF CHO " ¥
NFC
23 b 2k VA ST o
FRIE VAT A -0.604 0.453 —0.918™ 1.000™ 1.000™  1.000
ADF
MUK 43 Ash 0.523 -0.818* 0.125 -0.182 -0.180 —0.191  1.000
o A
AT 0.235 0.023 -0.862" 0.619  0.619 0.623  0.189  1.000
CHO
AT vk
KILEY) 0.909°-0.543 0.611 —0.871° —0.871" —0.869" 0.345 —0.154  1.000
NFC
HEWE Sucrose  0.398  0.010 0.699 —-0.825* —0.827° -0.819" —0.357 -0.534  0.707  1.000
ﬁ%#ﬁ 0.912* 0.842*-0.358 0.593  0.585 0.590 —0.712 -0.153 -0.832* —-0.234  1.000
Raffinose
0.549 —0.174 0.738 -0.896* —0.896" —0.890* —0.183 —0.482  0.827° 0.980 —-0.423  1.000
Stachyose

* 78 MF A (P<0.05) , #x Fonbl B FHHHE(P<0.01), £ 7,

% indicated significant correlation ( P<0.05), and #** indicated extremely significant correlation ( P<0.01). The same as

Table 7.

2.2 REHKEFFN FH IERIE L
2.2.1  FAKR A R4 FOULTHE fL R AR RE

2 5 A1, SSBM6 41 CP £ WL 1k % i %
& T HAB 4 (P<0.05) , SSBM2 4H #il SSBM3 4 CP
FEWI AL R % ik, SSBML1 4H #il SSBM2 4 GE 3%
WL A AR T HAh 4 ( P<0.05) . SSBM4 4 |
SSBM5 4 1 SSBM6 41 AME .3 5 T SSBM2 21

F1 SSBM1 4 ( P<0.05) , 55 SSBM3 4 % 7 A i #
(P>0.05), SSBM5 4 AMEn fix &, & & & T
SSBM1 4 Al SSBM2 4 ( P<0.05) ,SSBM1 4 A-
MEn fie ik, & F KT B SSBM2 414 ) Hifh 41 ( P<
0.05) , SSBMI1 #{ #1 SSBM2 #f TME #1 TMEn &

FAR T HAb4H ( P<0.05)

x5 AAAIEHMERTABFESRIWBELRNAGEEAZM
Table 5 Effects of different SSBM diets on nutrient apparent digestibility and metabolizable energy of broilers
5 413 Groups FHE bREE P
Items SSBM1 SSBM2 SSBM3 SSBM4 SSBM5 SSBMe¢ Mean  SD P-value
HLEE (1R F 0L f \
HER AR .“%3% 50.61°  47.62°  47.90° 49.01™  49.24™  54.00°  49.73  0.402 <0.001
CP apparent digestibility/ %
ll‘_Tll‘L\b Xy—]‘\\/ 3%
B b“é”t.}: - 71.71° 73.37° 74.93° 75.78* 76.43* 75.26" 74.58 0.305 <0.001
GE apparent digestibility/ %
LA At . .
¢ ¢ b . 4 4 11. .044 0.001
AME/(MJ/kg) 11.32 11.47 11.68 11.78 11.91 11.90 68 0.0 <0.00
= N TPN
SRR IE AR BE . . . . .
. .29° .49 .59 727 .69° 11.48 0.043 0.001
AMEn/ (MJ/kg) 11.11 11.29 11.49 11.59 11.72 11.69 <
HACHRE . .
. . .34 .40° 557 53¢ 12.30 0.045 0.001
TME/ ( MJ/kg) 11.88 12.08 12.34 12.40 12.55 12.53 <
= ks ROYTON
AR IE HALHT AR : )
.64° . 117 A7 327 .28° 12.0 0.045 .001
TMEn/ (MJ/ke) 11.64 11.86 12.11 12.17 12.32 12.28 6 <0

()7 BOHE A A TG 7 B B[] 7 B R R 22 52 8 B3 (P>0.05) , AR 5 BE 7R 22 5 8.3 (P<0.05) .
In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with
different letter superscripts mean significant difference ( P<0.05).
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2.2.2  NT.EMMIHHEE

i 6 n N, AN TE M AME, AMEn, TME
FI TMEn f4-F ¥ {543 51 4 11.36 11,17 12,74 Fl
12.51 MI/kg, H:# SSBM5 ) AME . AMEn , TME

A TMEn 76 3018 I % ¥ & &, SSBM6 K 22,
SSBM1 K., 6 i A T. R IS AE 2R S5 R 508y
5%V,

k6 AITH7E 14~16 B ARG HE L EE

Table 6 Metabolizable energy in SSBM of broilers from 14 to 16 days of age MIJ/kg
5 H A LT SSBM TR R R RM
Items SSBM1 SSBM2 SSBM3 SSBM4 SSBM5 SSBMe  Mean  SD CV/%
FWACHE AME 10.72 10.95 11.36 11.54 11.83 11.77 11.36  0.45 3.93
AMIERMACHBE AMEn 10.51 10.76 11.17 11.36 11.64 11.56 11.17  0.45 4.03
EARIBE TME 11.88 12.25 12.81 12.94 13.30 13.25 12.74  0.57 4.44
AR IE HACHBE TMEn 11.64 12.03 12.58 12.72 13.07 13.00 12.51  0.56 4.51

2.2.3 N TEMIRAERE S B B & A ¢
P53 B

M2 7 AT, N T ook w S 5 o CP
CF \NDF Fl ADF 7 it 34 5 R XS A e 52 0% i 35 4
K(P<0.01), Hr CP &t HCURE 2 IEAH G, &4F

4Ef58H5 CF NDF il ADF & i 5% g 5 A oG,
PRI e 55 08 28 B o 10 2 W R S 5 i A
AR (P<0.01) , SFMES & 2 B & M AHC(P<
0.05) , 57K 750 . H 2 5 A NFC % & &2 W3 1E M
F(P<0.05) .,

R7T AIEHABREESEFRRSSEEIESNT

Table 7 Correlation analysis between metabolizable energy of broilers and nutrient content in SSBM

WiH FAC R R IE F AR 5T e HARHRE AR IE HAR T RE
Items AME AMEn TME TMEn
T4 5 DM 0.537 0.549 0.576 0.483
HE T EE -0.506 -0.503 -0.521 -0.517
AR CP 0.949 ** 0.944 % 0.941 % 0.938
M4 CF -0.985"" -0.985" -0.991 " -0.991"
rh VR £F 4 NDF -0.981 " -0.981" -0.989 " -0.988"
R TP A 47 4k ADF -0.983 " -0.983 " -0.991 -0.990**
%% Gle -0.946 " -0.944* -0.954™ -0.953 "
LFLBE Gal -0.979 " -0.979 " -0.988 " -0.988"
H# ¥ Man 0.848" 0.848" 0.847° 0.846
HERE Sucrose 0.772 0.769 0.760 0.757
FLB¥ Lactose -0.892" -0.893 " -0.898" -0.897"
HiT-#% Raffinose -0.586 -0.594 -0.613 -0.616
K5 HE Stachyose 0.848" 0.847" 0.842° 0.839"
kKb &% CHO -0.672 -0.664 -0.649 -0.644
A5 He A K LA 4 NFC 0.815" 0.820" 0.839" 0.841"

2.2.4 N T G0RI A XS ARG RE Ty A2

W N TSR0 5 B SR B RO 2 1 A 5 4R
P BEZ A B 5 37 S50y # L Ea R® R P A Pk
AL B0 5 72 WL 8, B O B A R ¥ T
0.900, P {HF/INF 0.01, #1A F W fieml 75 72 4 iE
B, Mo v A 22 I i g7 20K SCEk

(138 5 oy B AR AR i P 75 % 2 ( AME =
9.078 — 0. 123CF + 0. 060CP ) #l 77 £ 3 ( AME =
2.236+0.187CP—0.120EE) H , 5 IF 15 77 2 114 e
PR, AHX A5 v O 22 (RSD ) {E 480 /)N , B F0 ) A1 52
R (ER 2SR 2/ i
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Table 8 Prediction equations for metabolizable energy in SSBM of broilers

%5 Numbers T /7 #2 Prediction equations E RE R P {H P-value
7772 1 Equation 1 AME=12.396-0.169CF 0.963 <0.01
7772 2 Equation 2 AME=9.078-0.123CF+0.060CP 0.982 <0.01
J7#% 3 Equation 3 AME=2.236+0.187CP-0.120EE 0.911 <0.01
J7 72 4 Equation 4 AME=5.887+0.133CP-0.010 FLj# 0.990 <0.01
J7#& 5 Equation 5 AME=4.825+0.121CP+0.019 J#—0.229EE 0.970 <0.01
)57 6 Equation 6 AME=6.594+0.185CP-0.391 i T-¥5+0.232EE 0.990 <0.01
J7 2 7 Equation 7 AME =4.655+0.123CP+0.021 /K - #%¥-0.168EE 0.979 <0.01
x9 AIEHRIEFBEAZXEIE
Table 9 Cross validation of metabolizable energy in SSBM
B L4 Nutrients/ % . . _
. AR ‘ U S A
Vgt S5 3k 3 P 3 ; Predicted value/ Measured value/ WE 22
Ingredients References LA 11 HLAG 7 LT "
CP EE CF ( MJ/kg) ( MJ/kg) RSD
T Lin 60 47.47 8.66 10.861 10.427 2.88
SBM 47.47 1.71 10.909 10.427 3.19
F 5 G 47.50 7.92 10.954 10.795 1.03
DSBM 11 47.50 0.95 11.004 10.795 1.36
o, Barzegar 251" )
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Nutrient Levels of Soybean Meal Combinations in Different Ratios and
Prediction Model Establishment of Metabolizable Energy for Broilers

JIANG Qiuyu' WU Wei' GUO Yuming' BAN Zhibin'? ZHANG Bingkun'"
(1. State Key Laboratory of Animal Nutrition, College of Animal Science and Technology, China Agricultural University ,
Beijing 100193, China; 2. Jilin Academy of Agricultural Sciences, Changchun 130000, China)

Abstract; The objective of this experiment was to determine the nutrient contents and metabolizable energy of
6 kinds of synthesis soybean meals that were prepared by different ratios of soybean meal and soybean hull, so
as to establish the prediction model of metabolizable energy of soybean meal for broilers. A total of 1 008 one-
day-old Arbor Acres roosters were selected and randomly divided into 7 groups (one of which was the hungry
group) , and there were 8 replicates per group and 18 chickens per replicate. The apparent metabolizable energy
(AME) , nitrogen corrected apparent metabolizable energy ( AMEn) , true metabolizable energy ( TME) and
nitrogen corrected true metabolizable energy ( TMEn) of broilers were measured from 14 to 16 days of age by
total feces collection method, and regression equations between metabolizable energy of broilers and nutrients
were established by stepwise regression. The results showed as follows: 1) the crude protein (CP) content of
the 6 kinds of synthesis soybean meals was increased gradually, while the variation coefficients of ether extract
(EE), crude fiber (CF) , neutral detergent fiber (NDF) and acid detergent fiber ( ADF) contents were rela-
tively large, which were 24.65% , 42.57% , 33.86% and 45.09% , respectively. 2) The mean value of su-
crose, raffinose and stachyose in carbohydrate components were 49.86, 12.88 and 42.79 g/kg, respectively.
3) The mean value of AME, AMEn, TME and TMEn of broilers in different synthesis soybean meal diets
were 11.68, 11.48, 12.30 and 12.06 MJ/kg, while the mean value of AME, AMEn, TME and TMEn in dif-
ferent synthesis soybean meals were 11.36, 11.17, 12.74 and 12.51 MIJ/kg, respectively. 3) Prediction equa-
tions of metabolizable energy by conventional nutrient contents for broilers were established as followed:
AME=9.078-0.123CF+0.060CP (R*=0.982, P<0.01), AME=2.236+0.187CP-0.120EE (R*=0.911,
P<0.01). Prediction equation of metabolizable energy by oligosaccharides content was established as AME =
4.825+0.121CP+0.019sucrose—0.229EE ( R*=0.970, P<0.01) and so on. Cross validation was used to veri-
fy the prediction equation of conventional nutrients that the predicted values of metabolizable energy are closed
to measured values, which indicates that prediction models of metabolizable energy for broilers are successfully
established. | Chinese Journal of Animal Nutrition, 2021, 33(7) :3799-3809 |

Key words: broilers; synthesized soybean meal; oligosaccharides; apparent metabolizable energy; prediction

equation
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