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e NG ERRT E O KR SFi JRE sAREE

(L H R AL RS R A R 22 B, 2290 7300705 2. 70 [ AP A2 B ARRHIE 5T BT, Alb B A A 1R B U S g =

AW A 2 TR s, LAt 100081 3. Lt 2 B s Bk R 2 Be , LAt 100081)

B E. KXR G AR BB ARG R A AR P 2 AR (Leu) 3 = & &8 B8 A F Mgk
B R et AAIRAT O H e, RA R F A MAGK BT, A R R Ak 4L 28
I R 2B TR SEEA 288 R MM, A ANE HHRONETEL , HBATE 12 A,
A (11.11 MI/kg) F R (16.5% 4 F G R ) A A= TH LR LR (SID AA) X L4 T, 4
P40 (SBM 41 ) 44"k &4 B A AR | K 30 20 5 ) 49 R L B AR AT 2R & AL 4 AR (LCSM 48) | L B A% 47
&G i A 4 +Leu( LCSM+Leu 41) Ao LB 4747 & & Jt A 4948 +2 4& Leu( LCSM+2Leu 41) , 1
XA A, B 12 A, AR A1) EANAKB A, 5 SBM 448k LCSM, LCSM +Leu #=
LCSM+2Leu &M # =& H FHEET FHBE ZEZARIHYLEEF £27(P>0.05),1~12
Bl e P34 B REZTRFHIC(P<0.05), 2) EANRKERH, S AMEREL REGE KR
Blimk BB/ AR EEZF(P>0.05), % 12 B &, %5 SBM 48t , LCSM,LCSM +Leu #=
LCSM+2Leu AW &R E REAHTHREFME GRS TH B FHEIL(P<0.05), 3) EAK
Bt B2 A 04 o 5 - R A5 B (ALT) (B3 4 286 (AST) F A § % & (ALB) kB (UA)
LSFRIFEF(P>0.05), % 12 AR, 5 SBM 2848 LCSM+2Leu 4049 f ik %% & (TP) &
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HATA R R R A XS R RO
T I 9T 20, AR TR R R U A0T 9 2 B MG
RE B 1 501 S 7o R e DA ) 2 X8 R 1 ol — 2R 1
TR, 7 R a5 R T A b v ] i mT T Ak A
IR (SID AA) #X, f H5 2R B AR IR — B, 45
S0 B 3 A K R 1AL 0 R S R AR R B
JIE B A 2 1 PR RL A KR Y Leu 5 404K, £H: SID
Leu/SID #i %2 (Lys) ik T 2 M AU R kR g 217 5 1Al
e Leu A JEAFI T HLAE [ A AL, M 5
R R R Leu , AN IT LA UK B4R R Ry Xof FRE
AF 55 50 T3 1 o 280 v P LAty 7 b a3
R 5, 4S5 SID Leu 45 S0M1 R 4l AR ) & i T
ORI AR S R A P R R AR A AR 1L
DA hy B8 o JO0ORS o 5 I AR B R A
FHEEBEBE IS A4

1 #MRlERZ*E
1.1 R

R H A CP & 50 47.62% ; I K AT
EHFECPE R N49.94% Tt & &2 N

150.54 mg/kg; rnR SRR I H A KA D4 i
NEIN
1.2 REEIH 5 RR

K A 58 A BE AL IR T, ik T R
FAHAHIT 28 J& 0 Y £t e i = 48 7 2 v U 0 4R
X288 W ML R 4 AN Bl e MEHE BN E
12 HXY, Z B (XM AR fE) (NY/T 33—
2004) OURTBAH B R B A A (I A AE R
XG4 S OME) BC WG R, 45 4l 1RO A RE
(11.11 MI/kg) ZEA (CP 16.5%) , %f BB 40 ( SBM
2 ) ] P SR AR DR 3 36 2 43 ) ] RIS I A R AR
I BT AL AR R (LCSM A1) 193 Al R 2 11 J5 280 ] A+
Leu( LCSM+Leu 41 ) FlE 95 A 47 25 11 5 750 4] Fi2 + 2
fi5 Leu( LCSM+2Leu 41) , i 48 i B 20 A% S 5 57 K
WL 1, DOR AL 5 2 D AR G AR R S R, &8
SID AA %{ 4 /%2 ( Evonik Degussa GmBH 7 A, db
SO BOR ) BRI S KRG SID AA
i, AR B R & i, 2 A A% 5 I IR
A, WA 1, 12

F1 WBREARANREFRKT (RTFEM)

Table 1

Composition and nutrient levels of experimental diets (air-dry basis) %

21 %] Groups

MH ow mme s MR REAR R
Items - & > TR 2 (G5 AR

SBM LCSM

LCSM+Leu LCSM+2Leu

JEB} Ingredients
Tk Corn 65.140 68.000 68.670 68.440
M1 Soybean meal 22.070
R AR 2 14 BT Low gossypol cottonseed meal 19.000 18.200 17.990
il Soybean oil 0.665 0.615 0.760
L& R MR L L-Lys - HCI 0.096 0.407 0.415 0.419
DL-TE &% DL-Met 0.172 0.200 0.203 0.204
L-t5 % L-Trp 0.012 0.045 0.048 0.049
L-7"4& MR L-Thr 0.056 0.193 0.199 0.202
L-55E %R L-Tle 0.043 0.262 0.268 0.271
L8048 L-Val 0.033 0.168 0.177 0.182
L5t E R L-Leu 0.310 0.617
L& R L-Cys 0.123 0.110 0.113 0.115
WA H Zeolite 1.830 0.496 0.313 0.036
i ¥ Limestone 8.230 8.327 8.322 8.565
BEIR A ES CaHPO, 1.575 1.507 1.527 1.530
&3 NaCl 0.300 0.300 0.300 0.300
R K Premix" 0.320 0.320 0.320 0.320
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2R 1
215! Groups
WA N " e
Home GH KSR M%ﬁiifﬁ+ %%ﬁﬁ§%ﬁ+
JU HoU
SBM LCSM LCSM+Leu LCSM+2Leu
413t Total 100.000 100.000 100.000 100.000
H /K Nutrient levels®
1L EE ME/ (MI/kg) 11.110 11.110 11.110 11.110

HMAEHT CP

45 Ca

SBE TP

AR AP

B g T 3 b B R
SID Met

Fr v 17 AT 3 b 2 R+ R
SID Met+Cys

Fr v iz T 98 i 2 R
SID Lys

FrifE iz vl Ak 95 2 R
SID Thr

FrifE g vl 3 b (6 2 R
SID Trp

i AEE7CIRERAR =N ivd
SID Arg

FrvfE iz AT b R e R
SID Ile

v I iz mT 98 1 45 21 R
SID Val

FrifE iz vl I A R
SID Leu

R [ i vT 3 AL Z 352 [ SID AA ratio”
R AR

il

Lys :Lys
HATR: B R
Met :Lys
SRR AR
Ile :Lys
HATR AR
Thr :Lys
CER AR
Trp :Lys
SR R
Val :Lys

K5 R 5 2 R
Arg :Lys

16.500( 16.510)
3.500
0.600
0.380

0.407(0.480)

0.741(0.870)

0.813(0.860)

0.570(0.670)

0.171(0.200)

1.014( 1.020)

0.651(0.680)

0.716(0.780)

1.323(1.380)

100

50

30

70

21

88

125

16.500(16.590)
3.500
0.600
0.380

0.407(0.540)

0.741(0.890)

0.813(0.770)

0.570(0.810)

0.171(0.230)

1.234(1.530)

0.651(0.580)

0.716(0.900)

1.022(1.060)

100

50

80

70

21

88

152

16.500( 16.700)
3.500
0.600
0.380

0.407(0.500)

0.741(0.890)

0.813(0.860)

0.570(0.750)

0.171(0.210)

1.234(1.530)

0.651(0.500)

0.716(0.900)

1.323(1.280)

100

50

30

70

21

38

152

16.500( 16.520)
3.500
0.600
0.380

0.407(0.480)

0.741(0.840)

0.813(0.820)

0.570(0.710)

0.171(0.220)

1.234(1.440)

0.651(0.520)

0.716(0.870)

1.624(1.420)

100

50

80

70

21

88

152
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k1
215! Groups
i H ; ¥ 3 T A E
. SR WmEEaE O RRRE R AR
SBM LOSM SEAMR 2 AR
LCSM+Leu LCSM+2Leu
SRR R 161 123 161 207

Leu :Lys

1) TR A AT 5 iR B $2 fit The premix provided the following per kg of diets: VA 125 00 IU, VD, 4 125 IU, VE 15 IU,
VK 2 mg, #iffit & thiamin 1 mg, % ¥ 2 riboflavin 8.5 mg, iZ #X 45 calcium pantothenate 50 mg, 8 #2 niacin 32.5 mg, ML 1% %
pyridoxine 8 mg, 4= #) & biotin 2 mg, "' folic acid 5 mg, VB,, 5 mg, JH#& choline 500 mg,Zn 66 mg,Mn 65 mg,I 11 mg, Fe

60 mg,Cu 8 mg,Se 0.3 mg,

2) B IR ERACE BE A Rk A1, 350 i B E AN SZIAE ($55 ) . Nutrient levels were showed both calculated val-

ues and measured values (in parentheses) except ME and AP.

3) A By it B E, All the data were calculated values.

1.3 AFEE

KT G 4 3 )2 AR SR K 4 AN A
24 MEEHL A TFEN, ARREMRK, A
SOG4, R JE I 161 18D, A TG MR
FEEE 16 Ix, i (16+2) T, HXEE 50% ~60% ,
H AR 3E X 45 G m) el X, B 2 FE XS R L
W ERIEZE 1 IR, H 2 R IR,
1.4 tHmRiE

220 A 22 SURE 500 g, 4 CARAE, i
FRA L,
1.5 MEIRSH*
1.5.1 A== 1kfe

VLV & R B, B KA SR AR B (LR KT
e R &R KR /NE)  H RS E
i SETXSEL B2 AR L R IHR 1~4 ] 5~8
Ji L 9~12 JARN1~12 JH =R R P EE Y
Hyr= i ( H RS H ) CF¥HSRE R
BHE L,
1.5.2 ZEIEWE

FIEWIZE 4 .8 M1 12 JK , BB 2 RE L
P EE R 5 HUERE, FRE, R SONOVA i
i H 3 43§11 ( Egg Analyzer™ | Orka Technology
Led. ) P 2 11 e B WA TQ B 5 40 BS AR VS AR, o
BB AENIE Bk EN, S TR
Fr MLFR 8 5 0 4 15 ), 8 IR v VR T4 HL (LG -
12 57 B IR THRHL, RN g U AR B2 A BR A7)
G HHEME A T B E SR ] KDY -9830
I A W 1Y CP & 4t

1.5.3 LA b debr

FIEREE 4 .8 Fl 12 AR, A B i)
GFEM 1 RS CR I 3 mL, #HE, A SRHT Il
T I W B W TR 0 P, 3 000 r/min B O
10 min, |74 # 47 2% T 1.5 mL Eppendorf & ',
—-20 CHRAF, IMIE 4 7% 2 1 (AST) A NG A
fitg (ALT) it Je S H (TP) \HEE H (ALB) L
IiF (CRE) JRR (UA) it R F2F A 8h 4 1k 2 B Y
(‘HLE 300 B4 [ B E A AT, LiBERHEAY) T
A A R ED) WE , IR i 2k 8 1 (GLB)
T,
1.6 ZitaHh

B4k H SAS ( Version 8e, Institute , 1999 ) %
A7 5K & 5 2243 (one-way ANOVA) |, I
Duncan [CiE 1T 25 LA, DL P<0.05 22 5 i 3%
PEPRIE

2 FERE55H
2.1 Leu XM= EFIEHEIG 4L EEERI %M
3% 2 Al BN I A& 2H AR 1Y 7 R
T #H ZE 55 (P>0.05) ;5 SBM 4t Ik, LCSM |
LCSM+Leu 1 LCSM+2Leu 4 9~ 12 J& i} (1) 44
EEE TG (P=0.050 7) ; ARG, &4
-3 H P R O 3 25 7 (P>0.05) ;55 SBM 41
A, LCSM 1 LCSM+Leu 2 5~ 8 J& I 514 H
KB HFHFEM(P<0.05),LCSM ,LCSM +Leu Al
LCSM+2Leu 4 1~12 J& 1734 H R & &5 FEAK
(P<0.05) ;B0 1, #5 20 Aok L TG B 35 2% 57
(P>0.05) . & b, DLJBE My A R 25 F1 5 AR O ] R nfle
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— ORI S FRAR P S, HIARIN Leu 5
Wy K FF 2 1 SR A R P Leu 3% 545 T 2% T SBM

x2 ZREBRITES

IEHA R IG A 7= 1 e

TR AL R WL 2 S A Pk

skl

Table 2 Effects of Leu on performance of laying hens in peak stage (n=12)

2H %) Groups

B I 1] oy B OBEEHEARs  REREEAR v P {5
Items Time/ ] ;SM TE 1 R A 2 (52 S R P-value
LCSM LCSM+Leu LCSM+2Leu
1~4 90.33 89.04 90.38 90.82 0.77  0.880 5
FEER 5~8 84.23 79.37 81.89 83.43 0.70  0.249 6
Egg production/ % 9~12 83.80 79.56 81.22 82.94 0.94 0.6857
1~12 86.35 82.94 86.08 85.98 0.56  0.281 4
1~4 62.43 60.75 59.03 57.94 0.29  0.230 3
N N
FHEE 5~8 61.15 60.09 58.96 59.92 0.30  0.080 0
Average egg
) 9~12 61.73 60.60 59.93 60.28 0.25  0.050 7
weight/g
1~12 62.23 61.52 57.12 60.95 0.95  0.2309
" . 1~4 55.18 56.95 52.53 53.63 0.41  0.800 6
T Hfﬁg—i 5~8 51.50 47.69 48.28 49.99 0.62 0.1127
Average daily egg
9~12 51.72 48.20 48.61 49.98 0.74 0.3478
mass/(g/d)
1~12 52.86 50.18 50.45 51.53 0.46  0.140 6
e 1~4 114.61 116.46 116.44 111.92 0.48  0.542 4
FEH *ﬁm 5~8 114.37° 111.11° 111.92° 112.44% 0.43  0.037 3
Average daily feed
. 9~12 117.71 117.21 116.54 116.30 0.44  0.694 1
intake/ ( g/d)
1~12 116.35 114.77° 114.88° 114.57° 0.24  0.026 1
1~4 2.08 2.04 2.16 2.09 0.02  0.895 4
B 5~8 2.23 2.34 2.33 2.25 0.03  0.473 2
Feed/egg 9~12 2.28 2.44 2.41 2.33 0.03  0.3213
1~12 2.17 2.25 2.24 2.19 0.02  0.286 2

[T R 3 AR AN Rl 7B R 22 5 1836 (P<0.05) , R R[,

Values in the same row with different letter superscripts mean significant difference ( P<0.05). The same as below.

2.2 Leu MEEFIEHEBEFMANZM
% 3 RIJ, 45 4156 4 JEI s A 2R3 o G 3 22
5 (P>0.05) ; 5 SBM A It,, LCSM 4155 8 Jil B 11y
TR R AIL 5.89% ( P<0.05) ,LCSM . LCSM +
Leu il LCSM+2Leu 2155 12 J& i oY 253 = 43 1) &5
FREAR 5.97% .5.61% 1 7.46% (P <0.05), H
LCSM .LCSM+Leu 1 LCSM+2Leu 4 [A] JC i #
F(P>0.05) , BRI, & 0 A T B
F2E5(P>0.05) . UL 4 T8 JEIIHA B 1 i
Tol#E 2 5H (P>0.05) ;5 SBM 44 kb, LCSM H1
LCSM+Leu 455 12 Ji i 09 & 11 /& B 43 il o 35 B
fi% 5.83% 1 5.71% ( P<0.05) ., ARG ], % 4H
e 1 E G 5 22 5 (P>0.05) . 5 SBM 4 AH
. ,LCSM .LCSM+Leu il LCSM+2Leu 2145 12 J&

s e 2 11 1) T 40 SO 4 i) i 2 R A 9.84% \9.51%
F117.25% (P<0.05) , W E H B CP & #4142
A 2.37% .2.87% F12.70% ( P<0.05) , AR5
WL, AW EF LA MKE/ SO TR EES
(P>0.05), % I, Leu AREHE th i My A% FF 25 F
JEAE Ry = 2 v e 30 0 ) R ) i — 2 TR U
G B B R
2.3 Leu M=ESIEHE B M F £ L IBFR N
H 2R 4 AT, B 1, A% 20 AR XS Y i T
ALT AST 1% J2 ALB UA it L 2 53 (P>
0.05), 5 SBM 4] #f &, LCSM, LCSM + Leu i
LCSM+2Leu 4155 4 JE B A9 IS TP A1 GLB % &
BT E#EE(P=0.087 0;P=0.096 4) , % 8 JEHT Y
I GLB & & 2K (P=0.050 6) ; LCSM+
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Leu 2055 8 JI BB ILTE TP & & 0 5 AL (P< 12 RGN GLB & & W N (P<0.05) 2 4
0.05) ;LCSM+2Leu 4145 12 BT I %E TP & JEARTAY LT CRE & & & & 75 ( P<0.05)
BEBM(P<0.05) ; LCSMAILCSM +2Leul
R3 ZERITFESEREBEFRRHIM
Table 3 Effects of Leu on albumen quality of laying hens in peak stage

215 Groups

i I 1] G B RBEEE A BEAKEARY gy P fig
Items Time/ J&] — E R = 2 fEE R R P-value
SBM
LCSM LCSM+Leu LCSM+2Leu
EE 4 37.00 37.03 35.61 36.49 0.32  0.370 0
N . 39.88" 37.53° 38.89" 38.80™ 0.28  0.0259
Albumen weight/g
12 41.54* 39.06" 39.21° 38.44° 0.38  0.0113
e 4 88.66 88.49 87.30 89.56 0.37  0.190 8
" - 8 90.44 88.92 90.21 90.22 0.52  0.745 8
Haugh unit
12 93.10 91.16 91.21 92.22 0.34  0.1318
P 7.84 7.84 7.71 8.05 0.07  0.4115
=)=
8 8.55 8.12 8.24 8.17 0.10 0.4456
Albumen height/mm
12 8.92° 8.40° 8.41° 8.55" 0.07 0.0345
- 27.69 26.55 25.95 25.42 0.36  0.142 3
. . 8 23.39 24.50 24.30 24.01 0.31  0.6367
Thick albumen weight/g
12 24.19 23.21 23.09 21.49 0.49  0.2930
B L T R 4 3.33 3.06 2.99 3.10 0.05 0.122 4
Dry matter weight of 8 2.68 2.64 2.61 2.66 0.07  0.997 2
thick albumen/g 12 2.84° 2.59° 2.57° 2.35° 0.05  0.0057
T T R 1 R 4 84.18 84.18 82.75 85.27 0.50 0.374 3
Crude protein content of 3 86.42 85.45 85.14 85.42 0.24  0.2552
thick albumen/% 12 85.93" 83.94° 83.46" 83.61" 0.30  0.0051
L 4 58.84 61.33 58.53 58.83 0.54 0.2299
" . 8 63.32 62.23 62.34 63.01 0.18  0.090 7
Albumen ratio/ %
12 62.68 63.30 63.25 62.61 0.57  0.9649
W L 75.75 72.16 72.26 69.88 1.04  0.264 1
8 58.99 65.17 62.25 61.21 095 0.1317
Thick albumen/albumen
12 58.80 59.57 59.08 55.94 1.67  0.654 8

R4 REBRXTESEHEGMEE LSRG R0

Table 4 Effects of Leu on serum biochemical parameters of laying hens in peak stage

2H %) Groups

i 1] G MW MBEREAR WRREEAT g P {5
Items Time/ J& CX| B 1 M 2 fE LS R P-value
SBM LCSM LCSM+Leu LCSM+2Leu
AT 4 3.40 3.20 2.33 2.33 0.18 0.062 0
Z
2. 2.00 2. 2. 2 1420 4
ALT/(U/L) 8 50 00 33 0.25 0.420

12 2.50 3.33 4.50 2.83 0.31 0.115 7
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2k 4
215 Groups
T H I 1] . WEEREE BRI R EEAREE R gy T W
Items Time/ J&] BLA R = 2 fEE R R P-value
SEM LCSM LCSM+Leu LCSM+2Leu

PR 4 131.00 144.80 151.83 162.75 4.55  0.0929
AST/(U/L) 8 157.17 157.67 163.50 169.67 4.91  0.807 8
12 185.33 180.67 184.83 176.33 5.43  0.949 3
E 38.56 43.26 41.41 50.08 1.69  0.087 0
TP/ (/L) 8 54.30° 47.88" 45.73° 50.76™ 1.18  0.048 8
12 58.62° 51.75® 53.64% 48.96" 1.67  0.040 7
R 4 15.37 16.86 16.56 18.92 0.53  0.112 4
';'L%/b(' /L) 20.66 19.30 19.12 20.66 0.20  0.0955
12 21.36 20.49 20.29 19.10 0.41  0.558 3
4 23.19 26.40 24.85 31.16 1.20  0.096 4
}éﬁi /L) 33.64 28.58 26.61 30.10 0.95  0.050 6
12 37.26° 31.26" 33.35% 29.30° 0.95 0.0108
4 6.40° 10.50° 6.40° 11.83° 0.76  0.006 5
iﬂRﬁg/( wmol/L) 8 15.17 7.00 9.83 10.83 1.46  0.265 2
12 11.50 7.83 10.67 6.00 1.04  0.2216
N 4 115.67 113.83 107.17 141.83 8.13  0.476 0
?fi( Jmol/L) 8 163.00 152.83 138.33 158.83 12.12 0.9110
12 149.50 163.83 170.50 158.67 9.08 0.8858

AT fE & LCSM+Leu FMILCSM+2Leu 4 i #h#h 70

RIS i S 1) fit A S R IR AT A W S 8 v 1 B O R T

3.1 BEBFEAREEARD Leu M= BIEH
Eple a3 A

AWF5E R BT, H FACHGE . CP KF H Lys &
SR TR IR R | B 24 3 1R E ) AH ] 455 5K
T, LA B BT B AR SRy R v U B R A
Pk — 2R 1 BOR E, BR RG34 HOR & /A6, Kk
B IR A PR R, AR I T R AT R HBE T,
TR T FH 1009 B B A FF 25 11 B2 AR K, TR RE R
WL E R R ARG B A e RE . 5 SBM 4L L,
LCSM .LCSM+Leu 1 LCSM+2Leu 2H 9~ 12 J& Bt
(V48 R L R Rt A, 1~ 12 B B2 H SR
SRR, 2 B I AT AR TR BE K A R
TR XS K ME— T I FORIEN . LCSM+Leu 4114
FILMRAL S SBM 4 — St R Wbk LR B4, it
A A3 2 1A FOR RS [F] 3 B0 - 1 H R 3 fF
BRI TR, RO SR AN 0 2 35 TR 1 M B &
I, Leu & 45 1 FH 75 225 1A R i R R D IR

SBM 4, it A A Leuw 7P G &
5 H A ST 4% 51 KL TR ( BCAA) & A=A, i 2E 7= 1k
AESZ )30 1 AR B LCSM +2Leu ZH H SID
Leu SZi % 4 1.420% , #: 038 7T fiE 2 A Leu
ARG 2 0d H I INF 2 BCAA [0 & A H P, N
MPECRE R T, MR AR I0.67%
Leu i 3 & A% PO XS A9 il 44 5110 5 A% 2K 19 5 4] A o
U Leu 23 38 N AILAA XF Tle F1 Val 1 75 %
R R Leu B o 5 O R S BE iR
it i M AT S 3 e F1 Val B4k, BB = 1L I
BTGRP Leu & 85 F1.19% , %f Val &
BHEPUEN, S5 21~42 HRAMPW R E R T E
FEA X S ARG AT 45 R — 8, WPk B, A%
A 5 X ) R o A PRI B R T O CEL Y
09 1.01% Leu ,0.40% Val A1 0.29% Ile'™' |
TR FE X ) M v Ry 2% i R B P i 3 Ff BCAA A
W T HGEA 7 PERE .
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3.2 BEMEFEAREERD Leu M =E SIS
EBEFMROZMD

HE M TR RN EE RN RS A
REH , REAN TR EM CP & & FREEE
BN EZERERE, EEEN PO EREARS
R EE R, 5 SBM 4 M e, LCSM , LCSM +
Leu Fll LCSM+2Leu 21 &35 & k8 & LR &R
FI CP & &35 F R, RO 8 B0 A F 2R 3 B 4 vh s
Jil Leu i 5 SID AA 75 it 5 SBM 41 M [l th A e
% Ol S W AR 25 AR B 1 B A 2R RS I AR
FFEE 1A AR TR R N Leu AN BEAR 7E 25 35 46 11
B, TR AT e 2 B B A OFF AR 1 SR ORI AR 2R
JERI R e 8 A A A 22 5, TR R
X FRDRR H R I 0.09% 114 #2811 G oA 2 #5528 X 6] A1
FEEE (AR IR Y oA RS DAk 2R 3 O R A
T B AR T i S A A DG, A IR 4 A AR
HRIT 5 Ui R I A K R 28.24 mg/kg, il T
WFFE Ny, R b i 25 1 1 7 4 28.35 mg/kg i
A2 = R X A 7 1 RE RN AR o R R K
AR AV BT R BT AR R R 28,24 mg/kg
AR S I Y, AN, AR50 v, IO 19 A AT 2R
I BT 2H ok 2R % 0 & T SBM A1, Tk & i A%
GATR 50 2 TR AF A2 A5 B, HE 1T 5 e B AR T DT
F22), g [ CSM . LCSM+Leu Fl LCSM+2Leu
Y IRV T ZHE LR, (H 22 5 R & =i
fIKF SBM 4, i fiff A7 99 X% 26 ARV o o T B L BV
Fifk FE 5B AR R B KR A
KRG RN AR B WM B
a3, 24 S IR X X B AR T A TR A R (A DG TE
3.3 BIEMEFFEAREERD Leu M=EFIEH
oYl bge X A N A

IV A& 0 35 32 i 77 KL AR I 4 ) B T
A, M IRCA: Ab 48 b 32 S BRI ) fat s A A 1
#t, AST Fl ALT J2 O JIE Fi - JE o 35 P A 5 19 2
Fofr i Uty , L AE WL R SE R A v & % J AR
W A 4540, I 400 i AS 68 £ 457 . 45+ A o)y B 1)
SEHCPE | AST HI ALT 3 2 B 3 ™' CRE
e WUR 1 A 7= 9, e it e e ML AR 1 AR 388 7K
MR BE I RS H R, 1LY CRE A UA &
R EAE ARBTG5k
B M JE AST ALT J% ¥ & CRE #l UA &
S, Uk BH E IO 1 AR 2R 5T AL AR PR I Leu R
S 3 I AR v Ve U AR I 1 1 R T g A 4

FEER NG TR IR 50 4 WAL T HOIRES

M7 TP 435 ALB Hl GLB, TP S M HL{A&#E 1
FE A K F s ALB FFIE 7= 28 48 55 102K 5 i
&, FLA et S BT IR G BT BE ; GLB J& — i
A, AT SH RN PR RE S S R L
e ae )1, A 45 R 1R, LCSM 414 12
JEIEEAY I3 GLB &5 & 8 & Ik T SBM 41, & M i
Ty AT 5 11 I TR X ™ RN 1 S R T R LA AN
FSE M, A 3 — 2031 S8 9 A OFF 2R 1 BT R K
A 7= B ) O — R 1 TR R R AT R X AR
LB 1Y AT I 4598077 — %, LCSM+2Leu £ %45
12 JERHA I 5 TP & & B &K T SBM 41, Ui i &
XX 8 1 R R L B ) R R 25, HLAR it i
Leu A g FEWLIA (1 0 Al A7 BH 55 2 1 5 1% A
hnsg, AFFEARITA, X5 LCSM+Leu #1
LCSM+2Leu XS & ik & 1119 CP & i P& AH

AN
H o

4 % it

Leu ANAEBCE i i B AR FF 25 1 A O 7 2
VA 39 26 08 AL O M — 28 1 B OR U 801 08 26 26
T T
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Effects of Leucine in Low-Gossypol Cottonseed Meal Diets on
Performance and Albumen Quality of Laying Hens

CHE Yanzhuo'” YIN Xiaofeng® WANG Xiaocui® WANG Jing® ZHANG Haijun® QI Guanghai’
SHI Zhaoguo'® WU Shugeng®*
(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China; 2. Key Open
Laboratory of Feed Biotechnology of Ministry of Agriculture, National Engineering Research Center of
Biological Feed, Feed Research Institute, The Chinese Academy of Agricultural Sciences,
Beijing 100081, China; 3. College of Animal Science and Technology, Beijing
Agricultural Collage, Beijing 100081, China)

Abstract; The objective of this experiment was to evaluate the effects of leucine (Leu) in low-gossypol cot-
tonseed meal diets on performance, albumen quality and serum biochemical parameters of laying hens in peak
stage. Two hundred and eighty eight healthy Hy-Line brown laying hens in peak stage at 28-week-old with the
similar egg production and body weight were randomly divided into 4 groups with 6 replicates per group and 12
laying hens per replicate according to single factor completely random experimental design. All diets were
isoenergical (11.11 MJ/kg) , isonitrogenous ( 16.5% crude protein ) and had the similar standard ileum digesti-
ble amino acids ( SID AA) model. Laying hens in control group ( SBM group) were fed a soybean meal diet,
and the others in experimental groups were fed low-gossypol cottonseed meal diet (LCSM group) , low-gossy-
pol cottonseed meal and Leu ( LCSM+Leu group) , low-gossypol cottonseed meal and double Leu ( LCSM+
2Leu group) . The pretest lasted for 1 week, and the experiment lasted for 12 weeks. The results showed as fol-
lows: 1) compared with SBM group, egg production, average egg weight, average daily egg mass and the ra-
tio of feed to egg of laying hens during the whole experiment period in groups LCSM, LCSM +Leu and
LCSM+2Leu had no significant differences ( P>0.05), and average daily feed intake during 1 to 12 weeks
was significantly decreased ( P<0.05). 2) Haugh unit, thick albumen weight, albumen ratio and the ratio of
thick albumen to albumen among all groups during the whole experiment period had no significant differences
(P>0.05). Compared with SBM group, albumen weight, dry matter weight and crude protein content of thick
albumen at 12 weeks in groups LCSM, LCSM+Leu and LCSM+2Leu were significantly decreased ( P<0.05).
3) The activities of alanine aminotransferase ( ALT) and aspartate aminotransferase ( AST) and the contents of
albumin ( ALB) and uric acid (UA) in serum of laying hens among all groups during the whole experiment
period had no significant differences ( P>0.05). Compared with SBM group, the content of total protein ( TP)
in serum at 12 weeks in group LCSM+2Leu was significantly decreased ( P<0.05) , and the content of globu-
lin (GLB) in serum at 12 weeks in groups LCSM and LCSM+2Leu was significantly decreased ( P<0.05). It
is concluded that Leu can not improve egg albumen quality decline caused by low-gossypol cottonseed meal as
the only protein source of laying hens diets in peak stage.[ Chinese Journal of Animal Nutrition, 2020, 32
(1) .189-198]
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