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AMRERRKEXNILFEZERE N mBRHM
AL A = B B8 20 BB 2 i

KOE RO B AR KTE X
(CERA A PR AR 235100)

W E. KRB S AT RRAREZ G RKE AL F B FE R P o i A LR R B 28 %, 09 %
, IR 3~4 A#EEHE L F N E 36 R[(16.00+1.35) kg, MALy A 3 40, HM 12 R, TR
AR B R G KT (14.8% ) FH, 4 2 285 A 4% 00% & & K F (13.4% ) 44 (LP |
) A 80% F & MAKTF(12.0%) WA (LPI ), XA 2 A, XA 12 )8, £R%&9A.1)LPI
E R EE AR E e B R T 2 B2 (0.05<P<0.10) ; LP Il B8R AL & #2 4= GR {4 % F 1K
T AT (P<0.05) ;LP | Afe st FRLAZ I8 B E AL L B F £ F (P>0.05), 2)pH. 3 @K
FkfREmBEAREEZNE2FREF(P>0.05);LPIAA XM A B ES T BA(P<0.05);
Larmiaaare LPIAA &4 AL B FBAK(P<0.05) , 5 EA R EH 5 (P<0.05), 3)F L

FHRRKNLE

FHRMNBAE THAR(0.05<P<0.10),LP | 285 3 BB 40 2 4] & % i
W T I, 12.0% 89 AR K -F T B IK%
HBR LR ;13.4% B AR G R 2L B S AR

0.05) .

IR EF A
KW ZHORAKF L F BFHRE,;
B4 %S .5826 SCHRFRIZAD ;A
KA 2 22 2l 40 ) AR 2 1 B K AN A AT DA R AR
IR A HER, o AT DLy e R R T JORHE 25 /Y
JER, EEABE R EREA KN —A R R
R, HAKE X 09 4 K = i B
S N A 0 S (1 - = i R A R - SO = ST
J& SE VR RE R PR J5T 5 ) B O R B IR LR
TR AR BT KT R TR S A 7 R BR B AR 4P B A AL
B\RE L, RANY)RE R E 35— 5 759
B AL B, i 1 0 2 28k T E RE I G A I
YRR IR AL, 5 Ak IR e HE R RSN B e
A R B ECHE T BOK AR TS G A A R Ak S5 ()
WURELY ) R EZAAE 1.4 RIEFRS, 2 0 11 5

%5 B #8:2020-05-28

3 P i 5 A

RABASSTEAZRAEE 2 F(P>0.05);LP Il A2 R B A58 A 2R 4

SFRLEFEF (P>
wmahFEEMRE, Fwm AR LR R
SR (EERE RN LR R AR
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FI K -8 NRC (2007 ) 7 HEFE K SF-AK 1.40% i}

AT WL RUE B AR S AR M RE, FE R
2.8% I B FEAR T 1L H 3 85 1 RS SR TR
WL AE R GRDRRAR 11 K P2 B 3 P
W EEFNRZ " R BTG R R A T
RN JE 1T e NG 7 35 i, 2 T LA &
FERRALA " o M A W g R B AR AR A BUK T
TRDHR 5 AR B AL 28 1L 3 & 52 PR B, (HLJ2 X 1A A
JRTE R F I, B2, RE B FUKF- R E
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S PERE N PA) 5 T8 52 e 0T 52 i R 8 B — Bl ag
HASTR] f B S i AN [, A, 14 R DL AR 25 K
P ARDRR XS PR L= J 5 R A JBE 52 Wi F) AT 5
B, AT, AS A5 DL A RE 2 80 Ll = S BF 5 0
G, DASUIHRS v iy k5 A1 38 ISP A AR 3 L S
SEVERE | 1A i SR ML PR 2 I 2L ) S ), O e T
L= e S A S RS2 B AR &

1 #MRlER=*E
1.1 KA E SR

WK T 2018 43 12 H % 2018 4E 6 H 18
H 72848 75 4 s it WOl A BR 28 w) #0475 1)
14 J& , Horh w2 &, i 12

1.2 RIiEt

Sl g T R i R A S [ A DR 2 T A
FEMAE Y WA RS T REALIX 415
PEHL 36 RARE T[] (16.00+1.35) kg | Ay fH %
BOAIIEA Y36 H(3~4 A, PN 3 41,
30 ) W TE R 2R BT K S (14.8% ) ] MR (6 R
) 90% 1K 1 B K T (13.4% ) fa K (A& 1 Bk
ST 40 ,LP T 4H) 1 80% 2 Bi/KF(12.0% ) fRl R
(MREEFKFE DA, LPI4H) , f2H 12 B, JEal
TAA 2 B8 NRC (2007 ) ' i iR & 20 kg, H 1 &
150 g/diYAFE ST E AR, IR Y 4R
A Wk R, HAA N 2.5 mm, KN 8 mm , iR 56 1]
ML B S B K L2 1,

1 RRARBRRERAT(FORER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
WiH ZH 5 Groups
Items %} 18 Control LP1 LPII
J5 Bl Ingredients
K Comn 13.0 17.0 21.0
M1 Soybean meal 24.0 20.0 16.0
#i 2 Wheat bran 7.5 7.5 7.5
/N34T Na,CO, 1.0 1.0 1.0
Bk NaCl 1.0 1.0 1.0
IR S 45 CaHPO, 0.5 0.5 0.5
1%} Limestone 1.0 1.0 1.0
iR K Premix"” 1.0 1.0 1.0
A Peanut vine 28.0 28.0 28.0
¥ Chinese wildrye 22.0 22.0 22.0
A711 Total 100.0 100.0 100.0
35K Nutrient levels”
HHY oM 86.3 87.6 88.3
HEH T CP 14.8 13.4 12.0
HE BB 4T 4 NDF 46.4 45.6 44.8
FR P BE  £T 4k ADF 31.8 31.5 31.2
A& EE 3.7 3.6 3.3
MUK Ash 13.7 12.4 11.7
e ME/(MI/kg) 10.5 10.5 10.5

1) 5T 5 iR B & A One kg of premix contained the following: VA 600 000 U, VD, 80 000 IU, VE 5 000 IU, Zn
8 000 mg, Se 60 mg,I 200 mg,Fe 9 400 mg,Co 72 mg,Mn 10 400 mg,Cu 1 600 mg,
2) R RE T35 (E , Hofth A Sl {E . ME was a calculated value, while the others were measured values.

1.3 {AFEE

PRI X AT R, Pl B R A7 BK B
$E CETH R, ORIE S T, R S R R
FK 06:30 F1 18:30 &R M 1 W, MR IE N2 A

10% (e, XN BT £ H A fRE

1.4 H@REXESLIE

WA, R RV 6 H A8 52, 92

R 24 h BK 2 h, BEREFRRKIT 4 TH
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% i 324

B, W A2 ek ULSE JE R )R] 59 pHL,
IR 5 g FE AR AR, Z 55 2 -80 C UK
H AR A T R LR & I

1.5 #ilFEHR

1.5.1 JEErae

PRI 25 T, B A5 B AR K S (14 1 3 350 KOk i
AABE GO SESERT IR TG T, 2k B PIAE,
Ja PR AR EE TR SRR

J& SR (%)= 100X i {& T/ SE R 16 5,

GR fH: % 12 B 55 13 a2 (8], BE 5 1
B 11 em BUZHLURRE .

IRLIE AR . 565 12 Wi 546 13 AR Zh, HF
RN B DD TH AR, FH B TR 225 P T A 22 1 TR LA
BT 0 B, 4 MR UL TR AR

AR LT AR (em®) = HR AL 3 IR L 58 )5 % 0.7
1.5.2 &R

pH M 5E - SR B #E X pH 11 ( Testo 205, FE 4],
P ) 43 90 %E )5 45 min 24 h KL
12~13 AHME) B9 pH 5 i A1 pH,y, o, 20 500 0 8 1 B 1
WLE R 3 ALY pH, BCE A

PR, 2 - BL375 R HIAHT JE 36 BB 35 CR—-300 4
25 E RN SEE (L) (L0 (o ) Al JiE
(b ) 1A,

TR  BUSE S 24 h IR A 2 M35 B 4 LA
1~2 MEHEAL W B BRI (W) A H— i, o 3L
BHAER K W B RS (R 5488 ,
AR A T HLE, BT 4 CUKAH, #E 24 h,
YECH R PR (W) SRR K 2R

TR (%)= 100X (W, =W,) /W,

AR WO K WLAFE 200 ¢ &4, FRE
(W) BRI ZE & 48 80 C/KIA 30 min, ¥
RFEBCH ¥ 21 30 min G AR T (W,), iTH & &
Pk .

LR (%)= 100%(W,-W,) /W, ,

BEU) T K2R S R TS ILER 247 7 1)
PIA Z5R (K 3.0 em, 58 1.0 ecm, JE 1.0 cm) , H
TMS-Pro Jii #4 1% ( Food Technology Corporation
Co., EE) MEWMBTYI J1, fil’k 7125 100 N, 5§
Y & & 150 mm/min,

1.5.3  WLAZE SR
TR LA 17 P L R A = 00 K DR 4

A zh & FE#R 43 Hr A% ( H 37 L-8900) , = R GB
5009.124—2016 M &, FE & E R TALHP & % T
B RRE R BR B R (I AR , FREL 100 mg
FE& (RS0 2 0.000 1 g) FRMEH, A 10 mL |
6 mol/L WL A ff, MK E PR A RS (HE
R R ) BT 105 CHEAE KR 24 h, SR 5 1
FARZE K E 752 50 mL, ME AL, WeERffe L
W WAL 1 mL T .08, B2 T 1%
J& , FH1 0.02 mol/L & & 48 75 i i, £0350.22 pm g
JE, 2900 1 mL W EALIAE
1.6 HIERITESHH

K SAS 9.3 #AF ) PROC MIXED # %I 47
B3, AR (1) £ 1 H &8 FH T 46 56 45 41 24 (8
W fY 25 5 0 Pk, P<0.05 22 W4 ) 2% 5 1 3
0.05<P<0.10 XA B EF#H,

2 & R
2.1 EAREBFARKEXNLUERE=HEMNZE

% 2 A, LP T 20 S i 3G 2 IR 4 3 0 8 5
R RALT X IRA M (0.05<P<0.10) ,LP |
H 5% IR 2 [ B 2 R B 25 AN 3 (P>0.05)
LP 1T 40 R LI AL A GR A 2 K T R4 LP 1
ZH(P<0.05) ,LP [ 20 0%} B8 20 [] 2% 5% A i 3% (P>
0.05) .
2.2 AREBEARKENLFERNRROZME

t & 3 A, & A R KL pHy i - PHou 0
ApH i /K33 BT 3 ¥ 06 . 3 25 5% (P>0.05)
LP I ZE &k & = T X R4 (P<0.05) . A
S EHA A Z BT R E 2T (P>0.05), 55X
AR, LP 1T 2 21 J3 {8 8 3 %Ik ( P<0.05) ,LP |
HEXT AR LP I 4 22 7 A W3 (P>0.05) , LP
IT 41 %5 B 5 v T X R4 ( P<0.05) ,LP T 1 5
XFRRAL A LP 1T 4 22 5 A 3 (P>0.05)
23 AREBEARKEXNLUENASEBRARB
=AU

MR 4 A UL, 2% 41 2 (8] 75 5 K Lo 75 L JE 1R
SHILREES(P>0.05), SXHEAML,LP I
Her AR, A A TR A W& 2T REBR
(0.05<P<0.10) ,LP I 4 5% B4 = 0] 45 & L R
FEILRFEES(P>0.05),
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x2 ARAREBRKENFRLFEEESEENZIT

Table 2 Effects of different dietary CP levels on slaughter performance of fattening goats

WiH 2H %) Groups P
SEM
Items X} B Control LP I LPIl P-value
WG E Live weight at slaughter/kg 25.4 25.4 23.9 0.38 0.09
Hil{A&E Carcass weight/kg 11.4 11.1 10.1 0.29 0.06
J& £ Dressing percentage/ % 44.0 43.6 41.9 0.64 0.08
HR WL X Eye muscle area/cm” 18.9* 17.4° 15.0° 0.83 0.05
GR {8 GR value/mm 4.5% 4.2° 3.0° 0.26 <0.01

[ AT 8 R AR AN [Rl/ING 5 RROR 22 57 135 (P<0.05) |, T R B[R] - REROR 22 5 A 135 (P>0.05) . TR,
In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with no letter or

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

®3 AREAEREBRKEXEEWLFER GRS

Table 3 Effects of different dietary CP levels on meat quality of fattening goats

s 2l %] Groups P
SEM

Items %} #8 Control LP1 LPII P-value
PH5 i 6.86 6.83 6.83 0.07 0.94
PH,, 5.76 5.78 5.71 0.05 0.51
ApH 1.09 1.03 1.12 0.06 0.60
T K312 Drip loss/ % 2.14 2.47 2.60 0.23 0.40
KW Cooking loss/ % 18.1° 23.4° 23.8° 1.33 0.04
4] 1 Shear force/N 33.5 33.3 30.3 2.44 0.60
A {6, Meat color

LT 36.3 37.1 37.6 0.72 0.45
0% a” 19.5° 17.7" 16.5" 0.73 0.03
B b 6.7° 7.5% 8.3" 0.32 <0.01

x4 ARABDEERKENFRLESSKISERARNZM

Table 4 Effects of different dietary CP levels on amino acid composition in

longissimus dorsi of fattening goats %
i H 21 %] Groups Pl
Items %} & Control LPI LPT SEM P-value
RE&GAM Asp” 10.43 11.10 10.64 0.22 0.16
R R Thr' 5.93 5.68 5.59 0.10 0.13
22 Z R Ser 4.96 4.80 4.59 0.10 0.09
HHEMR Glu™ 14.61 14.19 13.47 0.33 0.09
HE&R Gly” 7.90 7.63 7.73 0.15 0.51
AR Ala” 3.32 3.71 3.47 0.15 0.25
TLE R Leu” 7.46 8.29 7.75 0.25 0.14
AR Lys* 9.29 8.98 8.59 0.17 0.07
2L R Cys 0.72 0.68 0.59 0.05 0.26
ERAMR Met" 2.62 2.70 2.42 0.15 0.45
1% & B2 Tyr 2.24 2.26 1.93 0.13 0.21

%M His" 2.64 2.53 1.94 0.22 0.13
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L3R 4
Wi | 2% Groups Pt
SEM
Items % & Control LP I LPII P-value
255 Val 5.10 4.85 4.82 0.10 0.18
FE AR e 4.88 4.81 4.70 0.15 0.70
KNER Phe’ 4.77 4.77 4.37 0.19 0.28
WA Arg” 5.09 5.06 4.13 0.58 0.47
2 Pro 5.95 5.73 5.76 0.10 0.38
KR FER DAA 46.2 46.5 44.1 1.24 0.39
W BELRR EAA 40.0 40.0 38.2 1.00 0.39

#ATF SRR essential amino acid; * KUK Z FIEHL delicious amino acid,

RIS i S
3.1 AREBEARKENERLUERESEENTIT
B SEPERE SR P SRR R BT R bR, B
SRR, K E AR R R
FE T AR IR] R AR A 5 KSR B b 4 2 B
SEVERE Y R, & B0 R G R 2R 1 K P B R
T B ER MR A GR (H, AREHF7E 457
7%, 12.0% W% 38 57K - Gl R ) AR FARAIR T 222K
LAY B 5% MR LE LR GR A, BRWLE AR &
I A B T A G, 2 A et PR S IR A T A AR
PRz —" AR AL R I 5T R B, 12.0% B
EEU VGRS TE S IE L F IR/ i
T TP R T AT 4 R R Ok 1% 4T A 1 2 UL Y
b Wk, AR BF 5T R IR A K F 4l
(12.0%) LI =EMAE B T T ae 2 & =Y M
AL REAR I 3, 5 IS B2 B GR {E /2 A4 g 1D
FrE bR, GR {E /N, 2 WIHE W7 & At |
EN TSR T NN DO B LR N A R = Wi
12.0% B 2 PN IL F GR A, HiARF 52 & 2K, #H
e AR MR 1 FKOF 14.8% B X IR 12.0% B 2
F 5 7K - ) A S 2 A AT L 2 3 o A M = 4R
e I3 Al T Ak U A M R A A 12.0% 1Y
AIEE 1T KT ) R B AR T L 24 P s 7 i, 4
TR o AR, e AR AR I DR, B, AR
W5 GR A TR EZEH T 12.0% & A K
P A | R M A A A A el A i S,
32 AREBEARKENERUEARRNIIE
LB pH A& PEH PR 5 0 B 48 R 22—, HoXE
PR IR R R OK 1 A R R RZ , ELNI S A
% pH 7£ 6.0~ 7.0 FIEHE"™ . A8, 3 HE

JE L5 e K LAY pH,; 0, 7E 6.83~6.86, X755 1E
WA bR ME, SR B 525 BT I W A A 4
1E, LA 48 A P A 4R M 728 BTG ST I, B B K o
WU J = A 2LAR , S8 pH R R%, LA pH R R
FEW RV A R A B AR 2 — 1 RS
£ A ) R R B K WL pHL,, , 2 ApH TG I 35 2=
S, H AT ER pH By A 232 U Bl (5.6 ~
5.8)M,

ZEEWR R R R K I8 s 2 —, XL
SERE7/BL LI NN NN P KGR = R S s g 8 3
AR AR, AR R0 R, U A A A R K T BE RN
s, Wang 25U BF ST HGE , M 17% & A B
TKAV-2 15 % £ 1 50 /K F- 1R 25 AT T e P 1L o
BEREIARKT, AFRERSH -8, KEA
JR KV R 2H 7% R 0 e TR IR A R IR
A ACH AR BRI E S K AL R K T, ML
6] B 7 RS M L R OK I EE N R W
I, A5 IR EE 1 BT K40 GR A i R 52
M 20 PR 38 ) B R 2 —

PR S AR A LA R LA 2R il 20 2 1 AL
1A AR & i B A IR A SR PR A i
FUH 5 FE 1 — A~ EE A8 Ay, R IE  2 Pe e T 2
W SE 1 — A e EL WA IEHr 48 A, Az 31 AR VE
OGRS 25 G 5 2 ARG IR 56 2R I, 52
HZES AR E B INTR, X Bl 7 A F 1
S, AREE B KA BEE R AC, "I RE 2 i T
R EE A KRR T L A AR
33 WAMREARKENERLUFENANSEER
SENFN

AR S B Y JEAS A R By, AP S A
B P B SR E, R N B W SR
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Effects of Dietary Protein Levels on Slaughter Performance, Meat
Quality and Muscle Amino Acid Composition of Goats

ZHU Wen XU Wei WEI Congcong DU Yeye ZHANG Zijun CHEN Xingyong "
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 235100, China)

Abstract: This experiment was conducted to investigate the effects of dietary different protein levels on slaugh-
ter performance, meat quality and muscle amino acid composition of goats. Thirty-six Anhui white goats
[ (16.00+1.35) kg] aged within three to four months were randomly assigned to three groups (n=12). Goats
in the control group were fed a basal diet with 14.8% crude protein, while the others in two groups were fed
the diet with 90% (LP 1 group) and 80% (LPIl group) crude protein levels, respectively. The experiment
took place over 12 weeks after 2 weeks of adaptation. The results showed as follows: 1) compared with the
control group, the live weight at slaughter, carcass weight and dressing percentage in LP Il group tended to de-
crease (0.05<P<0.10) ; the eye muscle area and GR value in LP Il group significantly decreased ( P<0.05) ;
there was no significant difference in slaughter performance between LP [ group and control group ( P>0.05).
2) pH, drip loss, shear force and brightness value were not significantly different among groups ( P>0.05) ;
cooking loss in LP Il group was significantly higher than that in control group ( P<0.05) ; compared with the
control group, redness value in LP I group significantly decreased ( P<0.05) , while yellowness value signifi-
cantly increased ( P<0.05). 3) Essential amino acid content was not different among groups ( P>0.05) ; histi-
dine, glutamate and lysine contents in LP Il group tended to be lower than that in control group (0.05< P<
0.10) , with no difference between LP I group and control group ( P>0.05). It is concluded that 12.0% pro-
tein level decrease the slaughter performance, affect the meat quality, and muscle amino acid composition in
Anhui white goats. A diet containing 13.4% protein level is optimal for Anhui white goats fatten without any
adverse effect on slaughter performance, meat quality ( except for cooking loss) , and muscle amino acid com-
position. [ Chinese Journal of Animal Nutrition, 2020, 32(12) :5932-5938 ]
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