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MEBRMEMOERIER 1~18 HiwpEE
=P ABEEERE A a5 B A5 Y 1 =2

WA ORMIE XIBE W W kWE R
(L ER B2 REREW I, #HM 225125;2.7 F1 K2, BT 530004 3. 88 Rl K%, K 410128;
4 LIRSEARHOW A A FR AR 8N 213100)

B OE. AXBSAARHARFEMLERLBIT 1~18 BB H N AN EFHAE AR A
BRI ok, IR 810 R 1 B R A MM> A oM FHONEL HFATAL
15 238 XIEEE 3 AMAHABR KT (0.89% .1.05% .1.20% ) F= 3 A H 4tk & BRI BR (& BB+ 4%
RBR+ERBR) KT (MK F.0.66%F R B +0.58% # A F+0.16% & &8 ; F KF.0.78% & &
BR+0.68% 7 R B +0.19% & R BR ; 217K T :0.90% & 2B +0.78% 7 RER+0.22% & 2.8 ) . X327
A 18 d, R RGHFNE L MAGEI 2 A BAT X 5, M 2 & F R | W o T Ao B AR S
MEFIAR, BREAN. ) MABMMMIEE LA R E YA (P<0.05),1.05% ¥ &8 K T 2064 IELRS
FREKT 0.89%H 1.20% Hi A B AKFH(P<0.05), Rl ERABSMEIEELL B E%H
(P<0.05), % &Rt FRAABRKFAGEIEE R ER TR LT RABRAKFL(P<
0.05) , MABRA LML FRERLEZAERFMRXINE BB EAR XL E LA L FH R
(P<0.05) , B R B AK-FH 1.05%, % ZBAKFH 0.78% , 5 ZBRKF A 0.68% , & 2B KT A
0.19% 8 , JARMILER K, 2)1.05%F= 1.20% # 2B KT 4069 LT 9 ) 2 F 4% T 0.89% #%
&Lﬁwﬁ%éﬂ(ko 05), EltEZERABRTHRENZTE(D )VEALAREHw(P<0.05) ,KHEt
ERAMAKTFERNEH D EEZSH TP LML ERABAKTFLHE(P<0.05), MEARFH
teskFH RABR X ZAE RN pH A B % %0 (P<0.05), 3) M AR MK L2 E LA R
F %% (P<0.05),0.89%F= 1.05% B R B KT LG AR S A FREZH T 1.20% H &L AKF 4
(P<0.05), HiABRAEMLERALRA _EREERNSEILEELREH @ (P>0.05), 4)#
RBRAN BB RKREAEZT LA R FHM(P<0.05),1.05% B RBKFANBERKERTELES
T 0.89% M ABR KT 20 (P<0.05), EHLERAABRNBERE KE SGERETALRE YN
(P>0.05), WTI, ZE6EFHAF BRI, ES 1~18 B F W A6 AR R LR
KF A 1.05% B &R .0.78% & 2.8 .0.68% 7 2B .0.19% & R B
KEEIE ., PR A A BRI R AR R &R
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W5 R W S B W SR AR B TN & TR
I, 465 F 9 2 3 Al oK BT B 8 DA X Y I 4k 41
B R ORI D DR e L& 45 22 R 0 T A
FEFR KT B B2 0, A3 35 0 06 75 2 32 R U o T il
PIRG4S B A MR AR 3N B A SRR,
PR AR RAR AR CERER
BB GI eI RR T R A A E IR RS
WMREBWEKEBAEREERM, &PAXG LG
T ARG FTAL 2 BEYT L H 56 T 35 5P ARG 8 5
T B I A RA R 2 RATTE ] LU
3 3 A A 00 T B 3R TR AN T DA T OB PR R 1Y)
J& SEPERE B AR A LS5 5 i i B T S AR
FASCHE B , AT 2 T8 2 3 10 WA S 5 5K, 38 45 38
HOPR RSB S BT oy, Wik, AR B
FERIF T8 22 R AL At 0 5 EBE R X 1~ 18 H #%
] A J SE R BE | P S B A A O ) B | A
P PR R 7 S T B DL RO 8 S R R
AR BEE SRR

1 #MR5FZE
1.1 Rt 5il s

A 50 R HIRUH R g0 B3, B 3 A
TR 7K (0.89% 1.05% .1.20% ) F1 3 A Hof b 55 41
B (R AR+ 7 AR+ &AM ) K (KK,
0.66% E AR +0.58% 7 2R +0.16% (AW ; hk
F.0.78% K & R +0.68% 75 & R +0.19% {4 % 1R ;
FKF.0.90% FEH R +0.78% 75 AR +0.22% (45,
BR) . EHER 0B & DL (X R SR AR vEY (NY/T
33—2004 ) H ¥ ) A XS AT XS 7 IR B i R AL R
A2 TN 0 it R FEdl | 45 A VLI ST AR B0 B A R
> ) HR G R SR PR X 1 00T 9 B B AR
9 1) Hh = B RK T BV 2 R K- 1.05% R
R 7KV 0.78% 95 B B2 K- 0.68% | {85 iR 7K
VR 0.19% 5 LA Hh 7K P 20 5 2 O A AR R i B
85% Al 100% H il 115% Ffil, R %% i W
£1,

&1 K@it
Table 1 Experiment design

T H WA HADFHEERKT  EEERKT IR 5 FR K-
Items Lys level/ % Other EAA level Met level/ % Thr level/ % Try level/%
I 41 Group 1 {K7KF Low-level 0.66 0.58 0.16
I 44 Group II 0.89 H1 7K Medium-level 0.78 0.68 0.19
M4 Group I 55 7KF High-level 0.90 0.78 0.22
IVZH Group IV 7K Low-level 0.66 0.58 0.16
V4 Group V 1.05 17K 3 Medium-level 0.78 0.68 0.19
VI4H Group VI 77K 3F High-level 0.90 0.78 0.22
VIZH Group VI fK7KF Low-level 0.66 0.58 0.16
W4 Group VI 1.20 17K Medium-level 0.78 0.68 0.19
X4 Group IX 1= 7K F High-level 0.90 0.78 0.22

T8 FH FR R < A RR BB PR A D e X T
TALTRLARBOL B A BR A F . e 810 H 1 H
B fl R B P P AT XS BEAL ST 9 41, BE2H 6 A

BLOEAEE 15 B 350 1 R e IR O 1R SF A
HEY (NY/T 33—2004) , & £k G0 B KEH
95 25 T ] i A, R0 e R 4 R S B 3R K WL 2,

®2 OHEARERREEFRAKTE (KT EA)

Table 2 Composition and nutrient levels of experimental diets ( air-dry basis) %
i H 2H 5] Groups
Items | Il il v \ VI Wi Vit X

JEK} Ingredients
E K Corn 65.24 65.59 66.09 65.30 66.09 66.47 65.72 66.47 66.85
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4k 2
WiH 215 Groups
Items 1 | I v A% VI VI Vil IX
i Soybean oil 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.34
M1 Soybean meal (43%) 23.05 2695 26.44 23.54 2644 26.06 23.44 26.06  25.68
Tk ¥ Corn protein powder 4.39 1.35 1.33 3.83 1.33 1.31 3.50 1.31 1.29
¥ Limestone 1.26 1.24 1.24 1.26 1.24 1.24 1.25 1.24 1.24
BR S 45 CaHPO, 1.84 1.82 1.83 1.84 1.83 1.83 1.85 1.83 1.84
A4kl NaCl 0.16  0.18 0.18  0.13 0.14 0.14 0.09 0.10 0.10
54 /LNEHE Choline chloride (50% ) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
£~ Multi-mineral 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
£ 4 Multi-vitamin® 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
AR EEERER Lys - HCI (98% ) 0.19 0.09 0.11 0.39 0.32 0.33 0.59 0.52 0.53
HAMR Met 0.13 0.27 0.40 0.14 0.28 0.40 0.14 0.28 0.40
2R Try 0.01 0.04 0.01 0.05 0.02 0.05
2R Thr 0.02 0.12 0.22 0.03 0.12 0.23 0.03 0.13 0.23
TR A 44 NaHCO, 0.04  0.02 0.02 0.07 0.06  0.06  0.11 0.10 0.10
JK RS Washed-out sand 2.91 1.59 1.33 2.70 1.37 1.11 2.51 1.17 0.91
&1t Total 100.00  100.00  100.00 100.00 100.00 100.00 100.00 100.00  100.00
E 27K F Nutrient levels®
1RiBHRE ME/ (MJI/kg) 11.97 11.97 11.97 11.92 11.97 12.01 11.97 12.01 12.01
MEHA T CP 18.00 18.17 18.25 18.07 18.16 1828 18.03 18.18  18.29
£5 Ca 0.96  0.96 0.96  0.96 0.96  0.96  0.96 0.96 0.96
HEWE AP 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
LI AR DLys 0.89 0.89 0.89 1.05 1.05 1.05 1.20 1.20 1.20
AT AL 2R DMet 0.66 0.78 0.90 0.66 0.78 0.90 0.66 0.78 0.90
AlH L9 2R DThr 0.58 0.68 0.78 0.58 0.68 0.78 0.58 0.68 0.78
AlJH AL B R DTry 0.16 0.19 0.22 0.16 0.19 0.22 0.16 0.19 0.22

1) 28 N4&ET 5e AR #24t Multi-mineral provided the following per kg of diets: Cu 8.00 mg,Zn 75.00 mg,Fe 100.00 mg,
Mn 100.00 mg,Se 0.15 mg,I 0.35 mg,

2) £ 4k 0 & T 5 1 AL #2 fit Multi-vitamin provided the following per kg of diets; VA 12 500 IU, VD, 2 500 1U, VK,
2.65 mg, VB, 2.00 mg, VB, 6.00 mg, VB, 0.025 mg, VE 30 1U, £ ¥ & biotin 0.032 5 mg, & folic acid 1.25 mg, {2 pan-
tothenic acid 12.00 mg, #Hf& nicotinic acid 50.00 mg,

3) EFEKF A E(E . Nutrient levels were calculated values.

1.2 {AFEHE 1.3 MEEBREHE
BIGAE P [ Ak B2 B 28 8 W 58 I AUAE 10 56 1.3.1 JEEERE

FHF R, RAMEFF(Kx% =1.2 mx
0.9 m) , i JE B P PR AS fi] 5 A o 4] 5 36 401 1) X%
HUF R ROK, He a0 56 Hi i 55 B0 A 928 72 )7
TP, FARRER 3 XN 32~35 C,kMEHK
FEAR0.5~1.0 C, BRI, FAEH 1 FEROLM
24 h, Bl 5 B R R0 1 ~ 2 h OGN K, K5
18 d, Bl 1~18 H & (VLI 2 A0k A A BR 2
T 2 1 H B RSP RS 5 1 A KB )

Y0 25 AR A EE A O T % T AR
H 2 HXG AT B 200, Fs &, i X B S
PRBAREE , 5 R 5 BRI K LE M /N LR | R R 5
N AN I s A 22 s R s == s
FEHER G B AR Y L

R LEEE (% ) = 100%[ Bl
W RV (g) x2 )/ BIAE (g) 5
g /NLEE HE (% ) = 100%[ Bl
W /NILEE (@) x2 )/ B AR (g) 5
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FKIEFEHLIA E T (% ) = 100x[ L]
REEFRWLAE (g) x2 ]/ BiRH (g) 5
JINBREB LA L HE (% ) = 100x[ B
/NBEERILP L (g) x2 ] /AR (g)

X T (% ) = 100 [ S35 60 i () x

2]/%%%(@;
X (% ) = 100X [ BAfIES TUE (g) %
21/ BIRE (g);
MERG L (%)= 100x 85 (g)/
BikE(g) .
1.3.2 AR

FE 8 520 5 K 4 B B M L 4 T IR A, T
DU PR 5T

PR B 2 TR AR 3 T 1 9 I, 43 4, 52
REIA (0% (0 223 CR-400 (] 8 F £ fe b i kA
A, HA)MESZ R (L") (L (a” ) FIEE (b")
., Hd L T 100 R, ik o %
FNEEIE L ERR, B e H>0 R A
JE a <0 RS E/RE; b H>0 FnEaf
JE, 0" <0 FARIEAFLEE

pH: A& #I I ZE LA i R — /N O B
PHS—-2F B0~ pH A ( i A Bl 2 A B A
FRLZN D) 05 B L pHL, &5 43 PR RE B 2 A 0 3K A
KAFBIA,

RIKF . 2% Farouk ' Jy I K G UK R
FRECY g ZE A5 IO FE G (my) TERESD BT &2 16
JFUEAR e A B T ERA N1 E R,
FHYYW =2 7 AR 42 i) 5 T80 R 74 ( R e
BB A PR A M E , $52E 5 min, BCT AAEFRE
(my) TR,

PIK (%)= 100%(m,~m,)/m, .

579) 1. 2% Chen %" Jr ik KN BY Y 1,
PIFETE B LA 2 J7 1o 5 35 B 9E 1.0 cm \J& 0.5 cm
IR 2%, 25 B Al e JULASE RN R 5, I C-LM4. B ILIA
O ASC (G 3 AR 3t B B A B =) i 5 10 g
B BT 3 RO,

PR < 4 PR RE 30 55 JUL I AR IR 5 0 JEG B9 i
WEH, 2 J5 T R ALK FL 2 s A R, 7 AL U
SEAATERE S AR, SR 5 FH Foodscan B & B 43 Bt i
T (R A T AL A% 2 ), PR ) Sk LA
(R 1 BRI 7K 43 DA B R B 1

1.3.3  JBIN0
1.3.3.1 25 P RIXS T A SR &8 6 L% i

TE TR XS 8 35 SR AN R B A5 1E B 2 cmx2 em THI FH
(R IE 58, PR RE HOA 3 G ALAH ] | 10 5% B L 4K
HIFHEEALEE,
1.3.3.2  EPIAXGRY W& F R

FHFARIIHG XGRS EECT R, bR R R
SR R KR Y R R 3 S I AT
SRV, 58 17 S WA i 1) B 2 4 S X9 e K R de
o TEE AR 3] e 3 ) T B A MY e e B
1.4 HIERESSITHH

RIS B8 ] Excel 2016 448 #E 47 %) 4 (1) &b
)5, N SPSS 19.0 # 4 — M 4 IR (GLM)
XA 5 48 A 1447 51 2 TR AR L A 0 75 2 TR 1Y
THWETZES(FZEAEH) , >R Duncan Kk
AT 2 LR, 45 R H O 3 R X (A bR o iR
(SEM) 7R, P<0.05 F/REHF B,

2 &% B
2.1 HEBMEMIEEEBRYPERZENAG
BEMaErZm

3 2 T EL At o T 2 3 R X e 8 A6 O] A R
J& SEVERERIRZ IR DL 36 3 SR 4, M R A L At
T S SE TR 38 HAE FH X 5581 PR R M R L EE g 9
DL R AL B 8 52 0 (P<0.05) , RIA
T VA VA VI V4K KL E &= T
M MeH VIZH(P<0.05) , HiHH IV V4, VIH
FIR R K R 1.05% ; VA E R Em TV
H(P<0.05) , HEVIHZEFARE(P>0.05);V
AR E R R, BEm T D4 M 4 (P<
0.05) ., #2 lR XF 55 P A (14 1 i o LA B 35
i ( P<0.05) , 23K 1.05% M 2 1 7K F- 41 1 i g
I EET 0.89% Fl 1.20% #i & R K F4H (P<
0.05) , 1M 0.89% F1 1.20% ##i & F& 7K - £H =2 8] /) 1
JRE 227 WE (P>0.05) , HAth0h 75 2 LR X &
PG ) E R B B R (P<0.05) , KB K
| A L T SRR AKCF 4L IS BE B E AR T
TR A 75 2 B R K V-4 ( P<0.05)
22 HEBMEMOESERTDEREPAHL
SRy A

S T R LA 0 5 2 i o v 3 7R 5 5P A A
PRI it JBE P 52 i DL 3R 5 2 1R RN L At 0 T SR R
ZH AR R ML pH BA B R (P<
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0.05), KM HNXAES 1 4 pH ZH AN EFE (P>
0.05) , {H 52 2 & T HAl 4 41 ( P<0.05) . # & R XF
BB P XSG Y e LSS U] 0 B 35 (P<0.05)
TN 1.05% F 1.20% H5i 2 12 7K - 25 1) i AL 55 1
J1 8 ZEART 0.89% i 2 1R K F-41 ( P<0.05) ; i &
FRXTHOPI XS R L™ Ja™ (b {H MK KF T

FRM(P>0.05) , HoAth AT 2 I R 6 5 2P A XS A
@ b (EHA B0 P<0.05) , F30 H AR H A
DTFERRAIEBAFHRNGH b ERES TP m
fbn 5 BAERR K V-2 (P<0.05) , HAt AT 2 SE TR
XTEEPIA RS AR L a™ (5 M K E AT Y] 16
R (P>0.05) ,

R3 BERMEMCLFEEERMNPEATPRBEZMEHOZM(ENES)

Table 3 Effects of lysine and other essential amino acids on slaughter performance of

medium-speed yellow broilers ( absolute weight)

RBEFR /N
Beaags WORNLE Mg/ UL y y y y G
" . Eommm ommE owmE owrm o
gE| Slaughter Pectoralis Pectoralis : . Abdominal
. . Thigh Calf Wing Claw .
Items percentage/  major minor . . fat weight/
. . muscle muscle weight/g  weight/g
% weight/g  weight/g . .
weight/g  weight/g
I 2 Group 1 90.57 13.91* 4.09 19.19 17.01 14.96° 9.42 4.62
I 41 Group II 90.04 12.93° 3.92 19.14 16.10 15.38" 9.28 3.91
M4 Group T 89.72 12.73° 4.03 18.99 16.81 15.29% 9.73 4.05
V4 Group IV 90.09 13.58" 3.86 19.81 16.21 15.95* 9.21 3.65
V4 Group V 90.59 13.65" 3.96 18.36 17.39 14.95° 9.43 3.46
V4 Group VI 89.81 13.72° 4.05 18.73 17.74 15.55% 9.78 3.51
VI4 Group VI 90.97 12.24° 3.91 18.27 16.08 15.29% 9.18 4.85
VIIZH Group VI 90.07 13.65" 3.91 18.50 16.83 15.83* 9.01 3.87
X4 Group IX 90.51 13.44° 3.81 18.65 15.90 14.60° 9.26 3.67
SEM 0.12 0.13 0.04 0.24 0.21 0.11 0.07 0.09
FERW Main effects
BUARKT 0.89 90.11 13.19 4.01 19.11 16.64 15.21 9.48 4.19*
/\7 N3
. 1.05 90.16 13.65 3.96 18.97 17.11 15.48 9.47 3.54°
Lys level/ %
1.20 90.52 13.11 3.88 18.47 16.27 15.24 9.15 4.13*
SEM 0.20 0.22 0.07 0.42 0.36 0.19 0.11 0.15
HAb T L 90.55 13.24 3.95 19.09 16.43 15.40 9.27 4.37*
FEFR K- M 90.23 13.41 3.93 18.67 16.77 15.39 9.24 3.75"
Other EAA level H 90.01 13.30 3.97 18.79 16.82 15.15 9.59 3.74°
SEM 0.20 0.22 0.07 0.41 0.36 0.19 0.12 0.15
WA Lys 0.312 0.196 0.416 0.532 0.276 0.556 0.091 0.011
:H: JA‘\a?/jﬁ %
FHLLT R 0.179 0.871 0.935 0.765 0.717 0.584 0.065 0.008
P{H Other EAA
P-value AR
W AR 0.280 0.027 0.661 0.769 0.301 0.046 0.756 0.391

Lysxother EAA

L. flR/KF(0.66% H AR +0.58% B FR+0.16% AR ) ;M /K- (0.78% H AR +0.68% 75 B IR+0.19% (A F R ) s H:
KT (0.90% R +0.78% 91 R +0.22% (AR ) . [FIFIEHR B bR A RN FR:FIR 22 5 B 3 (P<0.05) , AH [ 2 o5 5

FRERABIE(P>0.05), FFE,

L. low-level (0.66% methionine+0.58% threonine+0.16% tryptophan) ; M: medium-level (0.78% methionine+0.68%
threonine+0.19% tryptophan) ; H: high-level (0.90% methionine+0.78% threonine+0.22% tryptophan). In the same column,

values with different small letter superscripts mean significant difference ( P<0.05), while with the same or no letter superscripts

mean no significant difference ( P>0.05). The same as below.
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R4 BERMHEAAFERERNPERREPABEZEHENZ0(ENEE)

Table 4 Effects of lysine and other essential amino acids on slaughter performance of

medium-speed yellow broilers ( relative weight) %
g ¥ /1N PN /NBE R WG He T
Wi H HJU:KE WL H:i EJll’ﬁ.H:ﬁ WUPY e Xﬁ%ﬁttﬁ XN Abdominal
Items Pectoralis ~ Pectoralis Thigh Calf Wing Claw fat
rnajo.r minoF muscl.e rnuscl.e proportion  proportion proportion
proportion  proportion  proportion  proportion
[ 4 Group 1 8.19% 2.50 10.92 10.14 9.15 5.63 1.28
I 4 Group II 7.75" 2.31 11.47 9.68 9.23 5.57 1.10
M4 Group I 7.72% 2.45 11.58 10.17 9.29 5.92 1.27
V4 Group IV 8.17% 2.39 11.88 9.75 9.38 5.42 1.08
V1 Group V 8.46" 2.40 11.84 9.24 9.16 5.82 1.16
VIZH Group VI 8.04" 2.34 10.82 10.29 9.32 5.61 0.99
VIZH Group VI 7.31° 2.31 10.64 9.78 8.96 5.57 1.33
VIIZH Group VI 8.25% 2.39 11.35 10.53 9.48 5.68 1.14
X4 Group IX 8.14* 2.31 11.37 9.88 9.14 5.55 1.12
SEM 0.06 0.02 0.16 0.13 0.08 0.04 0.03
FE N Main effects
BRI 0.89 7.89 2.42 11.32 10.00 9.22 5.71 1.21
Lys level/% 1.05 8.22 2.38 11.51 9.76 9.29 5.61 1.08
1.20 7.90 2.34 11.12 10.07 9.19 5.60 1.20
SEM 0.11 0.03 0.27 0.22 0.13 0.07 0.06
HA T L 7.89 2.40 11.14 9.89 9.16 5.54 1.23
Fefig K- M 8.16 2.37 11.55 9.81 9.29 5.69 1.13
Other EAA level H 7.97 2.37 11.25 10.12 9.25 5.69 1.13
SEM 0.11 0.03 0.27 0.22 0.13 0.07 0.06
HEMR Lys 0.068 0.255 0.598 0.584 0.879 0.514 0.182
Fofl o IR
Pt Other EAA 0.230 0.716 0.561 0.605 0.776 0.254 0.368
P-value BRI
Wt IR 0.005 0.144 0.319 0.228 0.570 0.140 0.355
Lysxother EAA
HEBRMEtALERERNTPEE R RGA KRN
Table 5 Effects of lysine and other essential amino acids on muscle quality of medium-speed yellow broilers
5 ST ok
Items L a b pH Water loss Shear
rate/ % force/kgf
I 41 Group 1 51.90 1.17 11.20 6.10° 27.62 0.83
I 4 Group I 51.06 1.70 9.90 5.86" 28.96 1.09
44 Group I 51.54 1.37 10.62 5.77° 29.76 1.04
V4 Group IV 50.66 1.20 11.22 5.93" 27.12 0.93
V4 Group V 51.67 1.08 10.38 4.80° 30.24 0.83
VIZH Group VI 50.93 1.26 10.27 5.13% 29.35 0.87
VI4 Group VI 51.27 1.47 11.86 5.53% 29.78 0.82
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243K 5
. KR 5y
i s S sy Rk A
Items L . b pH Water loss Shear
a rate/ % force/kgf
VII4H Group VI 52.00 1.07 10.29 5.91° 29.28 0.91
X4 Group IX 51.19 1.35 10.00 6.21° 29.08 0.85
SEM 0.18 0.06 0.16 0.03 0.37 0.02
ERLW Main effects
P 0.89 51.50 1.41 10.57 5.91 28.78 0.99°
/\7 N3
> 1.05 51.09 1.18 10.62 5.29 28.90 0.87°
Lys level/ %
1.20 51.48 1.30 10.72 5.88 29.38 0.86"
SEM 0.32 0.11 0.28 0.06 0.65 0.04
L 51.28 1.28 11.43° 5.85 28.17 0.86
HoAh b T5 B TR K
N M 51.58 1.28 .19° 5.52 29.49 0.94
Other EAA level 10.19
H 51.22 1.32 10.29° 5.70 29.40 0.92
SEM 0.31 0.11 0.27 0.06 0.61 0.04
R Lys 0.598 0.351 0.931 <0.001 0.790 0.043
HAb b T5 EHTR
0.698 0.949 0.004 0.002 0.276 0.272
! Other EAA
P-value R X LA
WARTLAGRAER | ) 0.157 0.640  <0.001 0.461 0.096

Lysxother EAA

R R AN H At 06 5 B IR X P AR A XY B 0.89% T 1.05% i1 2 IR 7K SF- 21 19 it UL K 43
WAL BRI L 6, B R ML R AR EEREST 1.20% B & Bk F 4 (P<0.05) ; A
28 H AR X8 P P B LA 5 B KA A B R RSP A XS B LR (R IR IR R E A R
JE R S G B B (P>0.05) , BEBRXTE BN (P>0.05) , AT IR X P XS
PIAXGS  LK o3& B B AT B2 (P<0.05) .3 RN E R E R (P>0.05)

x6 WMEABMRMHEMYERERI IR E P AR KD HZ0E

Table 6 Effects of lysine and other essential amino acids on meat composition of medium-speed yellow broilers %

i H HEHR i Wi Koy JBE I
Items Protein Fat Moisture Collagen
[ 4 Group 1 23.10 0.72 75.33 1.70
M4 Group 1l 23.17 0.83 75.22 1.50
48 Group I 22.93 0.90 75.66 1.62
V4 Group IV 22.80 0.75 75.15 1.90
V4 Group V 23.11 0.76 75.20 1.75
VIZH Group VI 23.06 0.99 75.20 1.52
VIZH Group VI 23.22 0.80 74.70 1.89
V4 Group VI 23.40 0.92 75.07 1.54
X4 Group IX 22.92 0.57 75.18 1.91
SEM 0.09 0.04 0.05 0.05
FAN Main effects

0.89 23.07 0.82 75.40" 1.61
IR K ‘ .
Lys level/% 1.05 22.99 0.83 75.18 1.72

1.20 23.18 0.76 74.98" 1.78




3 M Jith 5 54 A+ O A R N LAl 06 R R RXT 1~ 18 H % rv i 7R B OB PR A Jig SR RE L IR BRI B AR SN SE IR 1379
23 6
WiH HER fig s Koy B s AR
Items Protein Fat Moisture Collagen
SEM 0.15 0.06 0.09 0.08
T L 23.04 0.76 75.06 1.83
Other EAA lovel M 23.23 0.83 75.16 1.60
H 22.97 0.82 75.35 1.68
SEM 0.16 0.06 0.09 0.08
WM Lys 0.657 0.703 0.018 0.323
PH HAl 75 IR Other EAA 0.497 0.657 0.120 0.133
P-value R < H A T F R
Lyswother EAA 0.823 0.080 0.377 0.299
23 HMEBRMHEMLFTFRERERTPEEZTRNIG BALEHER R0 DL 7, 2 R RN 0 7 A

=22 U A
2.3.1 M R R A 7 28 R R
PAIXG B £ % A S

S T R LA 075 B A T S e 3 2 8 5P) P X

TP

iR X5} SP) A X5 50 AR TR 5 < L %8 B X G I S R
(P>0.05) , 33 HAE FXT ¥ P P RS 385 30 AR 58
EBALEE IR E W (P>0.05) ,

K7 BEBNMEMIESRERNPENEVIAGCELZENZMN
Table 7 Effects of lysine and other essential amino acids on pore density of medium-speed yellow broilers
A~/cm?
WU H B JHR 3 = L 285
Items Pore density of back Pore density of leg
I 4 Group I 17.02 8.28
Il 2/ Group I 19.02 8.86
M 2H Group III 18.11 8.57
V4 Group IV 18.21 8.50
V4 Group V 17.60 7.42
VI4 Group VI 17.84 8.09
V4 Group VI 18.15 7.85
VIIZH Group VI 18.23 8.13
IX#H Group IX 17.13 7.28
SEM 0.21 0.21
FERW Main effects
BURRKT 0.89 18.05 8.57
Lys level/% 1.05 17.88 8.00
1.20 17.84 7.75
SEM 0.36 0.35
Sl IR T y L -
Other EAA level M 18.28 8.13
H 17.69 7.98
SEM 0.37 0.35
#Z R Lys 0.907 0.275
; _Tilue FAlu 5 H LR Other BAA 0.491 0.901
WA R x H A b 75 Z MR Lysxother EAA 0.228 0.589
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2.3.2 A R AN Al o 7 SRR R X v R B P
PR A5 e K T )52

TS 2 R R Al a0 i 2 TR X+ 3 TR B 5P PR X
T 4 T B WA LR 8 MU R AN LAt i 7 R A
PR A2 A RS 35 200 A X X0 e JREJRE R RE e B R
G E R (P>0.05) o A2 BN 5 F A 9 3

R EME R HA R EM(P<0.05), XIHAN
1.05 % #8522 /K - 4 1Y 4 76 < B F B g e T
0.89% #fi 7 R /K F- 41 ( P<0.05) , {H 5 1.20% #i %
TR K F-2H 25 SR 3 (P>0.05) o HiAfth i 2 S
XoF ¥ 2P PR R X0 e JEE K R | e B R G B Y
i ( P>0.05) ,

xS WMERMHMYESEBRMPEAEPABBELE WM

Table 8 Effects of lysine and other essential amino acids on comb development of medium-speed yellow broilers

s JERE KE i Wi
Items Thickness/mm Length/mm Height/mm Weight/g
I 40 Group 1 7.56 22.14 12.38 0.73
I 4 Group II 8.07 23.11 12.90 0.77
M 21 Group II 7.40 23.42 13.25 0.72
V4 Group IV 7.91 23.46 13.65 0.99
V4 Group V 7.77 24.49 13.11 1.03
VI Group VI 7.68 23.84 12.96 0.88
VIZH Group VI 7.72 23.67 13.56 1.00
VIIZH Group VI 7.40 23.27 12.35 0.82
X4 Group IX 8.11 22.66 12.94 0.82
SEM 0.11 0.16 0.18 0.03
b b
e 0.89 7.68 2?.8?3 1?.84 0.74a
Lys level/% 1.05 7.79 23.93 13.24 0.97
1.20 7.74 23.20° 12.95 0.88"
SEM 0.19 0.28 0.31 0.05
7.73 23.09 13.20 0.91
oAb 75 = FE R KT
Other EAA Jovel M 7.75 23.62 12.78 0.87
H 7.73 23.31 13.05 0.81
SEM 0.19 0.30 0.30 0.05
WM Lys 0.924 0.041 0.651 0.022
P HAl o755 2R Other EAA  0.996 0.435 0.624 0.451
Prvalue ﬁﬁ%ﬁiﬁffﬁ%& 0.377 0.159 0.430 0.702
AT ARG I i 3, DT T8 PR X6 8 S R . BT AR
3 3 HESE IR IT R I AR R UK T 7E 0.90% ~

31 BEBMEGACLERERNPEREEP ARG
BEMHEN R

12 TR 2 5 8 T AR v 0 B R M SR TR
ZE5HURE A BTG L RE B AUSAE R P
PR AF-aed g a3 AR 2 X LR A A B L
FVERE R DL B R M s LIRS R A KR
oL LA BRI I . Cemin 4512 BF 5 K], 32
e D AR 2 WK T A v Y S e R RE . XA
SFUIRIR ST R I A S A R N AR ol R K
SR AR g ARG 4 1 fl A JIL A 24 AT g ]

1.00% B, ¥ 3P RS 1) 8 SE PR RE AT DA S 35 4 v . R
AREE WA B, 2 R R S R K RS i, Y
X0 i L% 0 = B v, o R K - 1 0.65% 147 B
B 1.40% B, LR 5 HE 5 . Han 550 BF 5T
PO, DU AR AR K M BB S 48 A I 7 45 21 1 R
a2t 1.01% , 17 LA B 258 hy 48 5 45 21 19 1 21
MR g N 1.06% , X 54058 45 R ik,
AR I 45 2R W, T KA 2 2 7K 7S 1.05% B 1A
X AR A5 5 A R T, (0 2 1 %o L A g 5 ik g

B R AN I W R AN At 0 T S R 5 HAE
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At A 75 S TR 1) & BELC U ATS 2 5% ) 25 ) A XY
ARATHIMILA R T, EARE NSRS
— BRI R, XA XS A B e
Mg Chamruspollert %51 B 5% 6 B | fa 4 b 7R
IRk = 23 535 WA P X 1 R A4 5 I3, DA TG &g I
PRI X AL PR 2 1 R OB it o I TR TR 3 T TR X
T p rp AR SR /KT 1 3 2 2 5 RE A8 1 TR XS 1) B
SR M L% 45 B 2 Tk RE A A, FR I I8 s 1 T
FT ) Barkley %5 B 57 26 W, H 5 R AR P O &
R 7K AT AREAR ARG B W & i, T 20ig > i oE 3%
B, AR R KN 0.61% ~0.64% I, 1 ~6 J&
I AT XS B J8 2 Pk R B AL R I ME 4 I oY
B, 1~21 H 8 3P PR ) I dile = £ S0 119 33 it 4]
R, PRIXS B4 8 S R 2 3 0 1 T 3 el ) R R I
TG i & R 2 5 AR IR A 5 B A5 2 B G 4R
Fto ARG 05T K B, Bl A Al 06 T 22 5ROk T
3G N, 24 2 Z R K- 0.78% ~ 0.90% | 71 & R
KR 0.68% ~0.78% | 6 2 R IK R 0.19% ~
0.22% ¥}, RIS I IR~ K, E X o Ath & =2 1 B T
BEW, HA A RRKER T R
W9, AT RE S i T 1A XS 5 b LA R4y H % R TH] 5
), AN A R A At 06 7 SRR 1 58 FAE
23 W 3B ) B 5P PR M DR UL DL B B R WL B R
M R KN 1.05% B2 R KR 0.78% I
AN 0.68% B F TR KK 0.19% B}, # 3P
PR XS it R UL b B R A, T A R 2 IR R L At 2 T
SETR 1) PRIC HEATS 23 5 i 3 3P0 PR AR i 3 i AL
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Effects of Lysine and Other Essential Amino Acids on Slaughter
Performance, Muscle Quality and Carcass Appearance of Medium-
Speed Yellow Broilers during 1 to 18 Days of Age

SHI Shourong'* LIANG Mingzhen® LIU Yongqgiang"? ZHANG Shan' ZHU Peiji* HE Xi**
(1. Poultry Institute, Chinese Academy of Agricultural Sciences, Yangzhou 225125, China; 2. Guangxi University ,
Nanning 530004, China; 3. Hunan Agricultural University, Changsha 410128, China; 4. Lihua Livestock Company of
Jiangsu Province, Changzhou 213100, China)

Abstract; The aim of this experiment was to study the effects of lysine and other essential amino acids on
slaughter performance, muscle quality and carcass appearance of medium-speed yellow broilers during 1 to 18
days of age. A total of 810 one-day-old male medium-speed yellow broilers were randomly divided into 9
groups with 6 replicates per group and 15 broilers per replicate. Each group and 15 broilers in each replicate.
Three lysine levels (0.89%, 1.05% and 1.20% ) and three other essential amino acids levels ( low-level:
0.66% methionine + 0. 58% threonine + 0. 16% tryptophan; medium-level: 0. 78% methionine + 0. 68%
threonine+0.19% tryptophan; high-level; 0.90% methionine+0.78% threonine + 0.22% tryptophan) were de-
signed. The experimental period was 18 days. Two broilers were randomly selected from each replicate and
slaughtered to determine the slaughter performance, meat quality and carcass appearance. The results showed as
follows: 1) lysine had significant effect on the abdominal fat weight ( P<0.05) , and the abdominal fat weight
of 1.05% lysine level group was significantly lower than that of 0.89% and 1.20% lysine level groups ( P<
0.05) . Other essential amino acids had significant effect on the abdominal fat weight ( P<0.05) , and the ab-
dominal fat weight of medium and high other essential amino acids level groups was significantly lower than
that of low other essential amino acids level group ( P<0.05). The interaction of lysine and other essential ami-
no acids had significant effects on the pectoralis major weight, wing weight and pectoralis major proportion
(P<0.05), and the pectoralis major proportion got the highest when the lysine level was 1.05% , methionine
level was 0.78% , threonine level was 0.68% and tryptophan level was 0.19%. 2) The shear force of 1.05%
and 1.20% lysine level groups was significantly lower than that of 0.89% lysine level group ( P<0.05). Other
essential amino acids had significant effect on meat color yellowness (b” ) value ( P<0.05) , and the meat col-
or b” value of low other essential amino acids level group was significantly higher than that of medium and
high other essential amino acids level groups ( P<0.05). The interaction of lysine and other essential amino
acids had significant effect on the pH in breast muscle ( P<0.05). 3) Lysine had significant effect on the breast
muscle moisture content ( P<0.05) , and the breast muscle moisture content of 0.89% and 1.05% lysine level
groups was significantly higher than that of 1.20% lysine level group ( P<0.05). Lysine and other essential a-
mino acids and their interaction had no significant effect on the pore density ( P>0.05). 4) Lysine had signifi-
cant effect on the length and weight of combs ( P<0.05) , and the length and weight of combs of 1.05% lysine
group level were significantly higher than those of 0.89% lysine level group ( P<0.05). Other essential amino
acids had no significant effect on the thickness, length, height and weight of combs ( P>0.05). In conclusion,
considering the slaughter performance and carcass appearance indexes, the suitable amino acid levels of medi-
um-speed yellow broilers during 1 to 18 days of age are 1.05% lysine, 0.78% methionine, 0.68% threonine
and 0.19% tryptophan. [ Chinese Journal of Animal Nutrition, 2021, 33(3) :1372-1385]

Key words: medium-speed yellow broiler; lysine; methionine; threonine; tryptophan

# Corresponding authors; SHI Shourong, associate professor, E-mail: ssr236@ 163.com; HE Xi, professor, E-mail; hexil1l1@ 126.com

(WiEHmBE KAL)



