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4% H HMBIL K53 R 60 d, 2 45 41 25 3050 3017 2 H 38 ik 5 i CADG) L FL 8043+ I V8 2B A6 48 At il 3% i
T S R R T B N LK M G R R A A, A5 SRR I HMBi BE 65 0 i FL DR 2R R R AR O, 2 )0
AL FL ADG 3 8 T Xt B4 (P<C0.05) . X B L FLBE B A B B R T 226 41 (P<<0. 05) M B 3%
IR+ 426 H(P<C0. 01) s X HRZH 2 ZUAR I 40 B0 2 e+ 220 A (P<C0. 05) , KT 420 4 (P<C0. 05) ;% &
LR FLh B E Y AL b AR g E Y 2 5 B B AR 29 4L 400 41(P<C0.01) ;2% d1EF
HAAZL AR EB Y TR BN B T 4% 4 (P<C0. 01) , FUBE AN AL B 1 B 4 R B 4 B B A T
4% H(P<C0.0D), KIS 60 K. 4% 4110 i 75 IR 2 A (BUND ¥ B 1 2 1% F % IR 4 (P<C0. 05) , Ifil 2% Met Ji
BV R TR (P<C0.05);2% 4313 Thr, Val Fl Leu i & 8 025 T 4% 4% B4 (P<
0.05), ML Lys J5T k¥ BE i % 85 T X IR 2H (P<<0. 01) . 5% 1l 2 2L p Met, 0 75 420 5 R H1 8 42 B R IR 2 43
Kbt HMBI F K 7 1 $2 i A7 B m a5 B4 41 2 8] 25 58 B 3 (P>>0.05) . £ L BT ad , i 2L 400 1l 25 4Rk o
TR HMB 8 4% 9 5 111 2 0 2L 300 40 S5 42 481 2 B0 1 26 0l 3 A= Ab 98 Ak £ 80 1l 2 30 A 43 S8 5 43 B8O il 2% Met
JBR R B LD LU R AR P 2% HIMBE MR INACRIE T 4%,
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. HMBI Q&8I K Ry —Fh A 5w A Y
B Met WM h s #4878 2 1 Met™ , fF
FEMGEAE H OB B in HMBI 8 6% $2 = 3% 58 3h 9
B A K APERE I 35 2% 25 » Han 2550 R LA 4 H OB
TS I HMBL 0] 382 = PR A 538 i 0k 5t & Fn H B
IR &, Stpierre 5 B 5Y & B, H AR IR 0
HMBi fig % £ /= 17 17 30 05 24 0 7= 7 it L 2L 285 0
FLIR B £, Hoan, v 98 A B R E IR
5% 32 B4 v e AR IR IR I X T I 2L A
B8 FRFEEM R R, A, HMBI 76 & 4 319
RS S N AR R AR A b 6 AR D
) R AR R A ML D A B S R
U, AR 3256 7 Iy L 00 B b 1 4800 2 DR o S iR
] 7K - HMBI, iF 5% HO6h 6 2L 1L 2528 K Mg 7L
A3 L A A A I RN 2 L R Y R
i HMBI 76 12 HAR s i 4R e 2%

1 M5 F&E
1.1 KiEzh

e U O AF T L R A 22 B b 1 gl A
25 ABRERE 50 L E AT TR K A Ak B O T AL 43 i
JE e 27 HOP R O (49. 79+ 1. 86) kg 4
(GRS RS IME R Nl = ] 5 S| A S R AT E X (AW )
EIE7/
1.2 Wit 548

SR FH BA PR 20 50 1 0 B IR 8 BE SR BE AL 4 h
S BAIANELE BIEKE 3 HFE, X4

WEEIERE R, 2 A 56 21 43 1) 4 MR AR SRl R R
IR RO 2% F14% HMBI B #R, A
H OB IC 1 2% NRC(1981) 111 247 35 bn M I k) L 32
TGO N SE IR WL 1, 3 56 ) A ) R
K ga R i, Pl HMBI R 5 T i B R A
iR = i 96 Wi % (Metasmart) , B %8 3l 95 A iy B 2
il i CE ) A R AR, HMBI i & 5 $k =
57% . 5HAMMBLTAE R 39%.
1.3 AFEEE

NN iRy R NI S ASE I ES
TR AT . 1250 2 7 1 00 T e g 1 ) 2 B
IVANIIE S AT E S PR O AN R R S e ies
. WA 10 dIEEC 60 d LIE R (3 HER
— B Sk BT 43 B A 3% L R 6 2 40 1 T AR 81 00
F17:00 4y 2 R4 KA H 1.2 kg & i 18 iEAH
o7 AR, R ROK
1.4 MELIERFTE
L4l Axkuae KEBFEER 30 dFRMEATS
IR A T o AR A G R O A L 45 AR B AR
S35 H B iR BT i (ADG) .
L4.2 sumafile & ks w54 10 d
FAEFLAE 10 mL, F—20 CLRAE MR HFE 6 &
FLRER A YIS 2 A — 0 T ZL A4y
Ty —A7 F 00 5 2L K A B T o A B, IR
fr o FT120 FL 43 43 B AL (FOSS 23 w]) il
H a7 L-8900 &3 iR 0 #11X .

®1 B ARARREFKFEFURERM

Table 1 Composition and nutrient level of basal diets (dry matter basis)
WiH Item Jii 4340 Mass fraction B K Nutrient levels ¥l Data

J5 Rl Ingredients 1R RE/(M]J/kg)  Metabolic energy 7.65
Fk  Corn 35.55 MEHFR/%  Crude protein 9.01
/NF %k Wheat bran 7.00 MR/ %  Ether exteact 2.08
T Soybean meal 3.50 M4/ %  Crude fiber 20.73
EKFEFF Corn stover 50. 00 /% Ca 0.70
Tk Limestone 1.15 B/ % P 0. 40
B A,  Ca(HCO;), 1.30

T NaCl 0. 50

iRk Premix 1. 00

411 Total 100. 00

1 WUR RN T e R AR AL . VA 600 000 TU, VD3 200 000 TU, VE 2000 1U,Fe 15 g,Zn 15 g.Cu 4.5 g,1 200 mg,Mn 10 g; Ui AE it

SAE L A Y S S

Note: The premix provided the following per kg of diets: VA 600 000 IU, VD; 200 000 IU, VE 2000 IU,Fe 15 g,Zn 15 g,Cu 4.5 g,1 200

mg.,Mn 10 g;metabolic energy is the calculated value,the other values are measured.
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1.4.3 fgastc I CGE 1K) FHR 25 1.5 #iE4aE

HCHE 60 K fR P i » B H A S KOk 1 20 mL,
538 T RASCEE A B AN S PUEE R O 20 19 R 1l 4
Fr (£ 10 mL),

R AT BEAL B M 30 min BEIMLS 3 000
r/min &0 15 min, ] EJE L3, F—20 CIRLE,
MR X BE B A2 I JR & &l (Urea nitro-
gen, BUN) | Ifil. V% % % B (Glucose, GLU) #1H i
— MR (Triglycerides, TG) ¥ &,

PUEER I 20O AL BRI 3 000 r/min B> 15
min, /M8 M3, T —20 C A7, F T 5 i 3K i
B H 318 (Plasma Free Amino Acids, PFAA) &
Wk, AR S A300 & HE R 43 M AN (F [
SRR AFD .

IR I B 28 Excel 2007 ) 45 % M 5, % H
SPSS 17. 0 #47 H.[H 2 J5 22 43 it Cone-way ANO-
VA, ZH R H Duncan’s 3%, 45 8 H “ 8
Wt bR 227 £R, P<0.05 BEREE,
P<<0.01NZFHREFE.

2 HEXREHRM

2.1 HMBi F& K FExF WL F £ KRR

W F WA R e 25 R R 2, k&R
2 AT, 3 20 4k 50 2 i L A0 2 B A B R
5,2 Vo AR T R R B R/ (4. 58 k) X IR
R (6,19 kg) s 20 E I ADG & 3 55 1%
HE 4 (P<C0.05),

F2 TEABHLFEEKERVESR

Table 2 Measurement results of growth performance of goats in different groups

Wi [ HMBi 7Sk HMBi supplement level P

Ttem 0% 294 1% P value
VG A T i/ kg Initial body mass 49,27+2.19 50.93+0.56 49,1642, 41 0. 49
ZE A it /kg  Final body mass 43.08+1.48 46.35+0.93 43.51+2.61 0.13

T AR R/ (g/d) ADG

—103.24£12.65 a

—76.48+=7.94 b —94.16=£6.61 ab 0.03

TE : FATEE AR SR A 7] 7 B KR 28 7 AR B35 (P>>0. 05) , RN T8 ROR 22 57 B35 (P<C0. 05) . RF KT F KRR 22 Rl B 3%

(P<<0.01), F .

Note:In the same row, values with no letter or the same letter superscripts means no significant difference (P>>0. 05), while with differ-

ent lowercase letter superscripts mean significant difference (P<C0. 05), and with different capital letter superscripts mean significant

difference( P<Z0. 01) , the same below.
2.2 HMBI 707K F 3¢ W 3 2L 5 59 %2 i

RN S 1 D S B O - A
X B SRR R BB AR T 200 A (P
0.05) M EM T 4% 4 (P<<0.01); X A4 ¢
FBE R R ST 2% 41(P<<0.05), B 3%
RTF 4% 4 (P<<0.05) ;X B4 EFLEH AL &

EBIZYE R Y B N5 k € T
2% M 4% H(P<<0.01);2% H¥FFLE D FHA
AR I [ 2 9 o o B B e T 40 L (P<
0. 01, ZLE AL i B 181 T2 9 bk I o 43 430 2 AIK T
4% #H(P<<0.01),

®3 AELBALFIHSMNESER

Table 3 Measurement results of milk composition of goats in different groups

HMBi %7k HMBi suplemental level

iH

Item 0%
FUIR/ % Milk fat 7.6740.03 Aa
HEMA/%  Milk protein 6.524+0.01 A
FLBE/ %  Lactose 4.3740.03 ABb
BEEY /%  Milk total solid 20.0340.02 A
JEAREIE/ % Solid not fat 12.3240.03 A

2% 4%
7.87+0.11 ABb 7.9040.05 Bb
6.9040.03 C 6.6740.02 B
4.3240.03 Aa 4.44+0.02 Be

20.9240.06 B
12.9540.03 C

21.4240.03 C
12.534+0.02 B

2.3 HMBi iR An7K 3¢ L = 1 i35 A L FE HR 8 5 0
IS LT A AR AR I e 25 R W3R 4, &R
4 AL IRIR S 60 K4 % IS BUN ¥ i
FAR TR LH (P<C0. 05) 32 % 41F0 4% 41 2F 13
TG W i = T AT IR A 22 R 1 2 (P>>0. 05) 5 4%

AbBRAH A GLU W 22 57 A .3 (P=>0. 05)
2.4 HMBi Fhnsk F x4 1L 3 M3 B S E R
AL

T30 =1 1 T P R TR o Ak R 4 SR L
F 5, MRS AHL IR 60 KL E A LK Met
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Table 4 Measurement results of serum biochemical indices of goats in different groups

i H SR i /d HMBi Zsin/kF  HMBI suplemental level P i

Item Test time 0% 204 1% P value
JRZ % /(mmol/L) BUN 1 1.91+0. 31 5.03+0. 36 5.02+0. 31 0.87
60 5.047+0.24 b 4,7440. 34 ab 4.2540.19 a 0.02
B/ (mmol/L)  GLU 1 2.3440. 44 2.16+0.10 2.314+0.26 0.75
60 2.394+0. 10 2.52+0.11 2.37+0.07 0.19
H il =@/ (mmol/L) TG 1 0.2140.03 0.24740.03 0.2740.03 0.21
60 0.240.03 0.33740.09 0.31+£0.10 0.16

JE R BB HMBI B AK SR miss . 4% 40 2.5 HMBI RNk F 33 (L3 2Lk ff S B B0 2200

5 FE TR AL 2% 41 (P<C0. 05); W5 i
3% Lys.Thr.Val.Leu.lle,His,Arg.Ser.Gly.,Ala
R U0 1 2k TR o VAR B B HEMIB I3 oK - 1Y
P ST T R B AR B o 200 415 i 3R
Lys Al Thr Jit i ¥ B 535 & T x4 (P <
0.0, 2%HF 1M Val fl Leu i BRE T ZE 5

T 6 2 L e KA S B R O k43 500 4 R DL
F6, M6 A2 AR 4% HFEFLH Met
J i Ay B X B4 Ay i 4R T 0. 0160
0.030% (P=>0.05) ; 0575 % 3 R [Tt & 3 %5 Eb % 1]
Mo B4R T 0.093% 1 0.462% (P>>0.05) ;.5
S8 TR T At 3 AR ek R 40 4R R T 0. 19926 AN

PR E=

TXFRELLR 4% 4 (P<C0.05), 0.996 % (P>>0.05),
x5 ARALBALFEFNRFEREBRUESER
Table 5 Measurement results of free amino acids in plasma of goats in different groups pg/mL
HEW B /d HMBi %K HMBI suplemental level
Amino acid Test time 0% 24 1%
HBEM  Met 1 2.8340.76 3.17240. 29 3.3340.29
60 3.8340.58 a 4.50+1.32 a 6.50+1.80 b
ER Lys 1 20.67+2.08 18.8342.75 19.543. 00
60 21.0040.50 A 23.6041.00 B 22.3341.04 AB
A Thr 1 8.3340.58 9.67+2.08 8.33+1.04
60 10.67+0.76 Aa 15.33+1.53 Bb 11.83+1.76 AaB
HiAm Val 1 31.174£6. 60 26.17+7.69 31.00£3. 46
60 33.83%6.75 a 43.83%1.61b 32.00%2.29 a
R R Leu 1 20.1743.18 19.50+£3.5 20.0043. 04
60 21.00+4.58 a 32.5046.61 b 24.8342.08 a
SRR e 1 12.67+1. 26 12.33+3.21 11.00+3. 50
60 14.00+3. 28 16.5042. 50 11.1742.36
A His 1 18.50+1.50 18.17+2.93 16.83+1. 44
60 16.83+1.76 19.33+1.53 17.83+1.53
KNAM Phe 1 10.67+0. 76 10.50+0. 87 10.33+0.58
60 9.50+1. 32 12.3344. 54 12.1740.58
KaEm Arg 1 24,0042, 18 22.174+1.53 24,6742, 25
60 28.8340.76 30.8344. 25 30.1741.53
25 % Ser 1 21.8344.65 18.8342.57 17.1740.76
60 18.50+3. 04 24.33+3. 21 23.17+1. 44
BEBME  Gln 1 14.67+0.76 15.83+5.13 16.67+1. 26
60 11.0042. 00 11.17+3.75 17.5043.97
HE®R Gly 1 44, 67+5.77 44.83+4.19 43.83%+5.20
60 45,3342, 25 48. 6744, 65 45.8347.09
WEKR Ala 1 33.1740. 29 29.8341.61 30.1741.61
60 36.00+1, 32 39.8343.75 39.67+2.36
g i Tyr 1 15.00243. 28 13.00+3. 12 12.8341.76
60 16. 6742, 89 19.503. 50 21.1744.75
& Pro 1 19.00+0. 50 17.83+1. 61 18.83+2. 36
60 18.33+4.31 18.50+6. 50 23.334+1.53
BEER TAA 1 297.33413. 32 280. 67429, 77 284.5+15. 17
60 304. 33415, 89 362. 17431, 26 339.5421. 74
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Table 6 Measurement results of amino acids in milk of goats in different groups %
R HMBi %7k F  HMBi suplemental level
Amino acid 0% 294 4%
HAM Met 0.16540.016 0.18140. 006 0.19540.014
WA Lys 0.49140.038 0.51240.096 0.56140. 089
s Thr 0.2947+0. 027 0.3207+0. 068 0.336=+0. 054
HEmR  Val 0.41040. 026 0.402740. 062 0.466=+0. 066
2R Leu 0.61140.028 0.61540.103 0.72440.117
RaAm e 0.29340. 023 0.286=+0. 046 0.33470. 047
HEM  His 0.16640.011 0.16940. 027 0.19240.028
HKNEAM Phe 0.23340.016 0.25240. 051 0.27340.034
WaEm Arg 0.19740. 022 0.20840. 045 0.23040. 033
Wil RHR  EAA 2.8544+0. 185 2.94740. 475 3.316+0. 487
REHER  Asp 0. 46070, 040 0. 48040. 097 0.53120.081
25 R Ser 0.331+0.023 0.355+0. 068 0.277+0.212
BEBNM  Gln 1.262+0.088 1. 280+0. 206 1.476+0. 203
Ham Gly 0.115%+0. 006 0.12740.028 0.136=+0.015
WaEiE  Ala 0.220%0.028 0.22140.048 0.250740. 042
2 e & R Cys 0.02840.015 0.02640.013 0.02740.008
WEmR  Tyr 0.25640.023 0.264740. 054 0.298740. 037
s  Pro 1.311£0. 117 1.33740. 223 1.524+0. 165
FELFBEER  NEAA 3.984+0. 258 4.09140.714 4.518%+0.677
BEKEKR TAA 6.838+0.438 7.037+1.190 7.834+1.154
LHER IR BCAA 1.315+0. 074 1.30340. 210 1.524+0. 229
YK PEfE. Han 278 A4 H PRI HMBI

3 ik
3.1 HMBi &k F 3t 1L 3 4 K M a8 R 00
FT 00 2L T R N AR R A 5 A T i L
WS AR A T AR & PR S FLAR GE 2 5
F B R i 3h 5ok i I RE T AN S B0 LY
PR TR . Met 1 0 524 8 IR ik 26 75
R, XHAE BN (RS A AR,
BEAh , Met J2 Bl 4 A v 3 B2 14 F A4, Met iR
PRHE AR B SRR A R 2R (SAMD A] LKy IR B L B
WAERE A & BCAR 116 R S SR A0, BEA T A2 3 B W
A RS A X ph JHF I 308 o ot 9 e 25, sk
i I T A B 7 JHF O P A R P . B i T DA s I
A R I B 1R A B R B AR . SAML AL R
BB P J5 B A [ R e SR 5 ) 780 ) bk 42 R T 3
1B R IEAR A T DE A R  F E U R T A A
Fi s A R R R R A TR I o 45 B A A i IR
P2 6 o AT 2 il ) WA AT T JEL [ R A i R
PE2E S LR G 0 LAY . Jacometo 257 B 5T &
B, 76 G AR W05 2 H R A S i RPMet n] 4 55 JF ik
1Rk A L Met A% B A& A2 AR oA oG 3
mRNA (4235 F B, X TR 5% M 3 PR 23Ky 1 560
WET Met ZESi4 PR A BEIhBE . K EBFFEIEH,
TR T I HMBI o] £ — 52 B2 5 4R W R 4 3)

T, e AR Sk AR 15 g F 25 g BRI A S
A 2 b Xt B4 4y il 31. 2090 R 54. 80,
ADG b Xt B8 4l 4 5 /5 30. 1620 Fi 53. 97 %,
Mousaie %" BIFSE & B, 7E 1 4% 359 R 2L 9 4 2
R P 5 42 R 4% (Cr-Met) 1] i 25 32 25 45 2
ADG , U 5% 45 = 4 OR W04 0 i Bk . A Y R
W, ) MR i HMIBI R 8 a8 0 LU0 L1 =F 44 o i
P43 E ADG. X 5 Mousaie %5 i F 5T 25
—F, EAKE P 4% 1L ADG KF 2%
4,3 A RESE T A AKOF 1 HMBI 8 i E AR
ERE 7 o 300 0E 240 B AR R T g L 5 3kEh
Wy B A A B R A ZE L SRS e s AR K
K. Abe UG &I AE 7 JEWS 7 B H A
T S I fE i DL-Met 2 B A% T 3 ADG,
REEE E AR R
3.2 HMBi &7k F 3t W = 2R 5 B3 0
FLAE 322 i LR 4L SV SN bk il i
IR Nk A B s B Rk 3 32 BR T I v ik
LR e 2 5 2 M L B 1 R R A A Y 5
M, BIF5E 2R W, Met J2& Ll 3 7 45 (9 BR o) 2
iz . HMBi 7] b [ 4 gh P4 it K & 1Y Met, B
VE G WL AR 10 Dok 3 v 2L 28 1 Tt 4 B4
Met ¥ 1] D) 43t B 3 35 A, 2 o A op i 2R 1 1
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G 1 B A B AT LU0 s A s H ol = (TGO
W FL R 20, A Met $52 438 i B 356 38 A A &
5 R F b 2o B AR A BCEL I B PR
BAEY T DT 2L AR T 4y 8. Lk, HMBI
FEJR B N — 853 R A W R A HMB
B, HMB B A 9 8 KB Tife. FoR k&
B, HMB b, 58 $2 155 2L g B 40 50 7= 5 e,
Rt HORGVS I HMBI $2 55 )2 4 2l 4 6 L 4 e T
fig & HMBI 9 B BE L W S 7% 16 0 Met 1
TR0 E N M HMB 5 3t [5 7 i 45 3R
Flores " 7E W 1L 2 H MR P &Sk W 2. 5 g/d 1)
RPMet & 8 & 1 1L~ 7~ 95 i 3L AR F1 3L 25 1 5
BOR, AR LB, BRI HMBI #2571
FRE N FUIR SR Y AEE B S EDE Y iy
o AR A% AR5 EFLE (VR EL R EAERR S ETE Y
JE A BT 2% 41, 3% T BB & VR i i HMBI
S BN /N A SR E IR R 1 R AR
WAL L HE T R 2h W FLAE R A . T AR
WELBIIA L AR A SR U 0 g.2.5 gl
5.0 g B9 RPMet, K F N RPMet #2755 7 1HEFHL
HEBESEG HEL 2.5 g A Il FERLEA
D E S TEL S5 0 g iMAR. X 54
RIS W I 45—,
3.3 HMBi ik ExHLFEmMFENLIERD
A0

I BUN & g ¥ 20 218 1 g A iy 4=
Yy, 0 g BUN JK P 0] i 5 2h 9 1k N 28 1 54X
I H R B2 ST IR B0 Y 3 ) 8 T R
2R B AR PN A R T i B ol BUN MR B
K 2T . A3y BUN ¥ 2R 45
55298 B N A S A (NH,-ND ¥ BE AL/ i 7] 1 ik
LR S PR e TR SR | 3T A
WFFE & B, 4 B R 3R i RPMet AJ 42 5 98 B
NH,-N FIHZ A MCP 7= &, jdi /> & HEHE . B4 i
AR ESE KB 7R W5 2R HOR RS i RPMet B
& T I ¥ BUN ¥ J#., Baghbanzadeh-nobari
AR I R H ORI I HMBI B AR T 1L 2 1 3
BUN ¥ i, ABF5E R W, 3 m HMBI fg & 3 B
ki 7% BUN ¥ . X 5 LR aFoe 45 R — 2. i
B A HMBI #F — @ 2 B bl DLBE ss ALK 2
BT A AR 5 A8 7R i HMBI 2 & 1L 2 2L
H AT B IR ES RS

s GLU Fil TG 7K 2 2 il 3l 4 1k 8 s
R EZE bR, & T AR 98 H SR X 4

WS GLU 1 TG ¥ B (10 5% g AL — 3%,
Fukumori &% §F 5% & B, 768 U5 4+ H R % Jm
RPMet 7] $2 5 1.7 GLU ¥ &, Baghbanzadeh-
nobari %7 B 5T & B, 7E 1L 2 H O H 4 in HMBI
A RIS GLU A TG ¥R . R g 257
WF5E & B FE WA FL I W5 4 H O s in N-J2 B L 2R
AR E5 X I GLU ¥ BETC o & 8 m . AWFoE &
BRI AL L 2E s TG kA 8 a4 ab B
My GLU W T 2 5, X Al fig 5 5 Al H
MR ZH Y 22 5 A O A 12t 56 ) MR 2R 1 L 481 R IR
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HMBI, & 33 56 41 93 4 if H Met Ji 2 ik & g 3%
XA . ARSI & B, 5 S 1K Met Jit i
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We BERE HMBI U8 K 7 0 46 5 52 5 7 e e IR
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GAIETR AN YA T 30 ) WL A T 2y ik 28 5 1 7y W i
ORI AR — B SRR FLANVE KR 2, 3 80H Ik
I8 Gl i 5 2 R R AP R

Met 2 2 2 30 ) Wb FL 00 56 — B il vk =0 L 1R
PN ARG 4 B ORI I RPMet J5 , & BLER
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JoT i 3 B A AN TR R A S n . AR 5 R B iR
g1 EFL A BR Val Ile,Cys #l Ser Jit &t 43 £ AH 3¢
T BRZH A I BRI A1 H Al % 1R o i 3 50X B
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X2 P oy e M HMBI 7] £ 5 1 3% 37 25 Met BT &t
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T T iR R o R TR 1 e RN A R R T A
FRRE IR, g A e Tk ot 9 i 5 3 R K - 2/
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HEI 3 3 Ay 35k 2 Tl 2 e K L R U0 S A R R vk
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4%k

T 7L 300 ) R S i HMIBi m] 28 i 11 2 il 5L
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Effects of Supplementation with 2-hydroxy-4-(methylthio) Butanoic Acid
Isopropyl Ester on Growth Performance and Amino
Acids Metabolism in Lactating Goats

LI Luming, ZHANG Enping, GAO Yawei and LI Jinpeng

(College of Animal Science and Technology, Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract This experiment was aimed to investigate the effects of supplementation with 2-hydroxy-4-
(methylthio) butanoic acid isopropyl ester (HMBi) on growth performance and amino acids metabo-
lism in lactating goats, and to provide a reference for the use of HMBi on goats. 27 healthy lactating
Shaanbei White Cashmere goats with similar body mass (49. 79+1. 86 kg) were selected and randomly
assigned to 3 groups. The control group was fed the basal diets, the test groups was fed the basal di-
ets and supplemented 2% and 4% HMBi respectively The experiment lasted for 60 days. Average dai-
ly gain, milk composition, serum biochemistry indices, plasma free amino acid mass concentration and
milk hydrolytic amino acid mass fraction were measured. The results showed that: the average daily
gain of goats in 2% group was significantly higher than those in control group (P<C0.05). The milk
fat mass fraction of goats in control group were significantly lower than those in 2% group (P<C
0.05), and significantly lower than those in 4% group (P<C0. 01);the milk lactose mass fraction of
goats in control group were significantly higher than those in 2% group (P<C0.05), and significantly
lower than those in 4% group (P<C0. 05); the milk protein, milk total solid content and milk solid not
fat mass fraction of goats in control group were significantly higher than those in 2% group and 4%
group (P<C0.01);the milk protein and milk solid not fat mass fraction of goats in 2% group were sig-
nificantly higher than those in 4% group (P<C0.01), the milk lactose and milk total solid mass frac-
tion were significantly lower than those in 4% group (P<C0.01). On 60 d, the serum urea nitrogen
concentration of goats in 4% group was significantly lower than those in control group(P<C0.05),
plasma Met mass concentration of goats in 4% group was significantly higher than those in control
group (P<C0.05), plasma amino acids mass concentration of Thr, Val and Leu in 2% group was sig-
nificantly higher than those in control group and 4% group (P<C0.05), plasma Lys mass concentra-
tion of goats in 2% group was extremely significantly higher than those in control group (P<C0.01).
It showed increasing trend on mass fraction of milk Met and total amino acids with the addition of
HMBi level. This study concluded that HMBi supplementation in diet could reduce the body mass lose
of lactating goats, and improve serum biochemical indices, and increase the mass concentration of
plasma Met; the 2% HMBi supplement level in diet had better effects on lactating goats.

Key words Goat; 2-Hydroxy-4-(methylthio) butanoic acid isopropyl ester (HMBi ); Growth per-

formance; Amino acid metabolism.
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