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cattle, 27 seven-month-old Simmental bulls weighing (200+£10) kg were randomly divided into three groups (N=9) : con-
trol group, trial group I and trial group II. The control group was fed basic diet. The trial group I was fed the diet with
20 g/d rumen-protected lysine (RPLys) and 10 g/d rumen-protected methionine (RPMet) , and the crude protein content
in the basal diet was reduced by one percentage point. The trial group I was fed the diet with 30 ¢/d RPLys and 15 g/d
RPMet, and the crude protein content in the basal diet was reduced by 1. 5 percentage points. The pre-feeding period lasted
7 d, and the trial period lasted 90 d. Compared with the control group, the growth performance of the Simmental bulls in
trial groups was significantly increased, and the nitrogen excretion in feces and urine was significantly reduced (P<0.05).
The levels of Met and Lys in two trial groups were significantly higher than those in the control group at 30 d, 60 d and 90
d, respectively (P<0.05). Only the level of threonine (Thr) in two trial groups was significantly lower than that in the
control group at 30 d (P<0.05). With the prolongation of feeding time, the levels of various amino acid in peripheral blood
were significantly affected. At 90 days of feeding, the contents of methionine and lysine in trial group I and trial group I
were higher than those in the control group. Moreover, the content of leucine in trial group I and trial group Il and the
content of arginine in trial group Il were also significantly higher than those in the control group (P<0.05). The contents
of threonine, isoleucine and tyrosine in trial group I wre significantly lower than those in the control group (P<0.05).
The feed cost of trial groups was significantly reduced and the economic benefit was improved, especially in the trial group

I. In conclusion, feeding Simmental bulls with the low-protein diet containing RPLys and RPMet can promote the growth

performance and improve the breeding efficiency.
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JRE 1.5 N E 435, #MFE RPLys 30 g/d il RPMet
15 ¢/d, MRAECRAEIRTTE) (NRC2016) HHRAH
AR B B SR 7 2 5, W RS IR ok A6 & -
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Table 1 Diet compositions of each treatment ( dry matter basis)

TiH Xif R R T4 Rmlld

JEUkE

k(%) 20.58 20.58 20.58
B (%) 4.23 4.23 4.23
SHI(%) 11.23 8.55 5.97
K3 (%) 0.45 0.45 0.45
TR (%) 2.33 2.33 2.33
AEAREH (%) 61.18 63.87 66.45
Eit (%) 100.00 100.00 100.00
KR E KT

T (%) 90.82 90.71 90.87
HEED (%) 18.29 17.26 16.77
TR MV 2T 4t (%) 4.46 4.79 3.95
PR IR ET 2 (%) 19.48 20.82 19.07
5( %) 2.20 2.52 1.66
(%) 0.43 0.41 0.41

DR R 1 kg 4R AL 4EA F A 150~400 KIU, 4i4E 3 D,80~
160 KIU , 4 A= 22500 1U, k1 000~ 10 000 mg, 47400~ 1 000 mg, %
1 300~3 000 mg, 41 500~ 4 000 mg, f§3~ 100 mg, M6~ 15 mg, 4
10~40 mg,

1.2 HmREMNEEIR

12,1 AREaealE  FREIRE 0 d.30 d.60 d I
90 d fRm] Wi 2 I 1A B o, TR 444 5T 1 R
B H Mg,

1.2.2 s RABKEMNZ 55T 0 d.30
d .60 d F190 d R4 AR # Ik 0 A I, ok ) 2 B iR
H 2h A Hr A ( H 57 835-50) Il 2 Il & 42 Bk e A
i,

123 #HRERERMEZ  HHFLE 0 d.30
d.60 d #1190 d {y B2 R4 K b UCR A 2R A
FRBT S AR 2 3, B0 100 g, 23 il T 4k
B — By 20 ml 10% 882 , LI E AU D H

PR R 7 — MR AERRE (65 C) P T 48 h
G, BETENEHEZEE M 40 B, R %
HE T -20 C FEAE,
1.2.4  BRAREZAZME 5T 0 d.30
d.60 d F190 d, 78R AL RE i i) o4 ] B i 4 JR
FERE S, RAE LD A 3 8 S A 50 ml 348,
EHIMA 109% 658 B4, % 585 T -20 C T RAFE&
T st S PR AR A B R R TR AT, TR B
FHBILEC R 2k I PR B
1.3 ZFUHITHE

LTS = R4 BB B 2 TR - H R
19 B IR AR B R s s =1
HATR S X A T3S
14 FHit5a9H

A IR B B SR FH SPSS 20.0 $i 4 &b 38 4% 24 57
1T One-way ANOVA FIRIZ J5 22 53 A Al 734, 2
H LR Duncan’ s Bt 17, R EEY LISEY
(RIS X5 b o 25 R | 25 5 I 35 PR H T b 1 Sk P<
0. 05,

2 g5 W

21 FNMEEHEBRMESREEARARYA
(TR KM RERI R0

M 2 PR, SxE A H R T AR I
ZH AR MRS I s R A L g R R R IR R B B
F30 d.60 d F190 d, EAEHE TP B R A4
Ko HAR e T 450 60 d 35 1T 414 M 30 d A
90 d AR KRR B3 (P<0.05) , Hiksh T 4H7E% 3
AN H P H BT R 2 TR B2 (P<0.01) 353
1.51 kg/d.
22 AMEHHERNESRREARARA
ITERAFRESENZM

W% 3 Uz, ST AL A Eb ] MRS A 9k i 2
fiz 1A R AR 1 T H AR30~90 d AY3REE T 41 Ak
¥ MAHRASE, B EME 30 d /R8T 440, B R
FLT X R (P<0.05)
23 AMEHHERNESRREARAHRA
ITERAFERSENZM

W 4 7w, ST REZEA Eb ] MRS A 9k i 21
PR FN AR S BRI EE 5T H AR 30 .60 d 190 d Ay
I 20 A I ZH 28105 &, BRI iR 30 d i9ilse 1 41
A, ¥ 58 AT X R4 (P<0.05)
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Table 2 Effect of low-protein diet with rumen-protected lysine ( RPLys) and rumen-protected methionine (RPMet) on the growth perform-

ance of Simmental bulls

‘ 44 F 0 it
TR 1] \ , — \ \ S
) Al B I4 WK N4l bR P i AERA AR T4 R NAl AR "
(kg) (kg) (kg) (kg) ) (kg/d) (kg/d) (ke/d) (kg/d) ]
0 198.33a 199.00a 199.22a 2.30 0.99 - - - - -
30 228.17b 243.63ab 253.67a 4.58 0.03 1.21b 1.40ab 1.44a 0.11 0.04
60 256.60b 288.67a 279.50ab 5.38 0.01 1.14b 1.34a 1.16ab 0.12 0.02
90 298.00b 338.38b 332.67a 6.42 0.02 1.24 b 1.51a 1.33a 0.14 0.01
[) 47 [f) — 8 FR BB A 5]/ NE R IR 22 53 ik 2 (P<0. 05)
3 REARBRANCUBSBRMESBEXAITERAFREASENZNE
Table 3 Effect of low—protein diet with RPLys and RPMet on the urinary nitrogen content of Simmental bulls
L ] RAPH (g/ml) FRfi .
(d) o 4L g 14 B 11 4 (g/ml) ‘
0 0.53a 0.53a 0.51a 0.03 0.965
30 0.53a 0.41ab 0.32b 0.03 0.031
60 0.63a 0.50b 0.42b 0.03 0.022
90 0.43a 0.28b 0.26b 0.03 0.021
6] 47 P BE 5 A FNE FRER R 2255 i35 (P<0.05) o
4 REARARFMEUBRERMNEBEISBRNA VL RAFERSENTM
Table 4 Effect of low-protein diet with RPLys and RPMet on the fecal nitrogen content of Simmental bulls
L HAFR(%) (AT P iy
(d) x4 R 14l R 1 41 (%)
0 1.90a 2.09a 1.95a 0.06 0.126
30 1.80a 1.67ab 1.48b 0.06 0.034
60 1.89a 1.68b 1.64b 0.03 <0.001
90 2.03a 1.75b 1.68b 0.04 0.039

[R—AT FHEE A R/NE PR R 22 5 8.3 (P<0.05) ,

24 FMEHEMEBRNERREESRARNE
I RAG MR SEE S BRI

B R E S TR RA(P<0.05), X5 T AR
MR S50 S IR RS =0 1R 7 & 8 & IR T X B4 (P<

m s s, S AL, 5 T 4R
T 2 /] PR 2 6 5t T D B R TR AIG 2 1 5 R
30 d.60 d F1 90 d, 255 P A= I 2 2 R A0 2
R — H = XTI (P<0.05) , ] RS in 4
P A MR AR AN H R 304,15 14
FRS [ 4 A0 & i A I3 208 3 i AR T % JR 4
(P<0.05) . Bl WA [i] 49 2 4, A1 ] i o 22
IRV Z B W52, BRI 90 d I, fR R
AR I 2 R % AR R T R UAh il T
ZH RS EIR DL KRS T AR5 1T 40 1Y B R &

0.05)
25 ANMEEHEBRMESRBRREARARYA
ITERAGF R F AN

mFEe Wi, 5XF A, L5 T 41
BNAREEY LR 2ZR, HZKK T 4
R T2k & e xRl 394 B R %, Hak
I 4B SR fIG, B B B IR 29 16. 17% ., ik
g5 1 eH A s 11 414 M 90 d & H 758 & A i BH
WE, R H R 1 A, B H 3R B A KR
72
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Table 5 Effect of low-protein diet with RPLys and RPMet on the blood amino acids content of Simmental bulls

R MHCEIEERE (me/ ) TR | gy SR MGG (/) gt
ARl gl kg (me/d) (D wpmal g kg (me/d)
KRAGR(Asp) 0 0.17a  0.17a  02la 0.01 0.556 | {55E R (1le) 0 1.32a 1282 1.25a 0.05 0.640
30 0232  02la  02la 001 0.547 30 138a 139  137a 003 0.836
60 027a 019  016c 001 0.015 60 1482 1522 133a 005 0.130
90 0282  020b  0.I8 001 0.018 20 147a 149  107b 007 0028
PR (Thr) 0 328a  322a  320a 005 0603 |BEEMR (Leu) 0 1.50a 1452  147a 008 0.853
30 3332 309 280b 007  0.045 30 16la  157a  174a 005 0.181
60 343 320  285b 008 0048 60 1722 1.76a  190a 004 0.184
90 3432 318  275b 010 0017 ) 171b  24la  230a 009 0013
225 R (Ser) 0 05la  047a  048a 005 0750 |[BZR (Tyr) 0 1.50a 1452  147a 008 0.79%
30 0652 070a 08a 005 008l 30 1542  142a 139 003 0063
60 0692 08a 09a 005 0162 60 1.60a  148b 143b 003 0.039
90 067a  08a  08la 008 0571 ) 1.59a 1382  08b 009 0018
BEM(Glu) 0 217a  167a 2052 022 0596 |PENZR (Phe) 0 092a  09la  09a 007 0.882
30 2292 230a 232a 003 0614 30 103a  1.00a 117a 005 0.178
60 2392 242  236a 003 052 60 1082  1.09a  128a 005 0.158
%0 24la 238  210a 008 0172 %0 108a  1.07a 118 008 0.632
H&#2(Gly) 0 149a 147 1.43a 0.05 0.658 |7 (Lys) 0 09a 099  094a 005 0.709
30 1.54a  157a  164a 004 0435 30 1.02c  124b  137a 005 0019
60 1632 170a 175 003  0.183 60 1.08c  134b 1492 005 0012
90 163a 168 1652 007 0784 20 107 132a  13% 005 0016
NER(Ala) 0 1.89a 1.90a 1.87a 0.06 0.845 |14 (His) 0 0732  0.63a  0.66a 007 0597
30 1972 19%a  213a 004  0.105 30 084a  080a  097a 004 0.143
60 202a 209a 220 004 0095 60 093  08a 1lla 005 0.163
%0 20la  207a  210a 007 0652 ) 095a 085 084 008 0704
LR (Cys) 0 2192  226a  2.18a 0.05 0593 | [sdiR (Trp) 0 053  049a  0.50a 005 0.779
30 2252 227a 243 005 0149 30 0622 060a 077a 004 0.170
60 229a  244a  247a 005  0.151 60 072a 069  08% 004 0.155
90 2280 242  237a 007 0481 ) 07la  067a 079 007 0553
R (Val) 0 2.17a 1.67a  2.05a 0.22 0398 |HEERR (Arg) 0 1.02a 1.0la 1.01a 0.07 0958
30 216a  191a 208 024 0712 30 1132 1.10a  126a 005 0224
60 23la 163  256a 025 0167 60 117a 1192  137a 006 0.181
%0 247a  177a 1% 022 0248 ) Li6b  1.17b  1.64a 009 0.032
ERR (Met) 0 033a 037a  04la 003 0377 |[H&EI& (Pro) 0 05la  047a 048 005 0.6l
30 040b 059  057a 003 0012 30 059 058 0752 004 0.168
60 048 0692 062 003 0013 60 070ab  0.67b  086a 004 0.047
90 046b  068a 078 005 0016 20 070a  064a 0762 007 0550

Gl — AT AR AR /NG PR 3R 22 5 B35 (P<0. 05) .
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Table 6 Effect of low-protein diet with RPLys and RPMet on the economic benefits of Simmental bulls

R4 REHE H 3% B RSk H B3 A H A Bk 2R H AL fk4HH
= (kg/d) (kg/d) KA (TT) AR (JT) I (D) EHE(TT)
popiEel 10.29 1.24 8.60 42.19 20.13 0 22.05
5 14 10.21 1.51 7.21 51.13 19.30 1.46 30.36
vl | 10.27 1.33 7.84 45.29 18.76 2.19 24.34
3 i i HORR ok & 1 o o BRI, 260 ko ) e 2
i 9"

3 AME#HhERNESRREARARA
(TR A & P RE R M

K280/ g v 8 R 2 R IR L 451 2
ERRWI R A RN EENE, R4
/N v B T T 2 R R T AR U ) B
FR 8 AR B A 2 8 B, LA S i P TR R A R4
A R R S R A4 sh ) P A — AR
PR PE R, AR A F W EET | Mitsu-
ru SRR A7 T2 AR 1 HOR R R ORIV R R
BRI 17.2% AEKKEKEEY 14.5% 73 5 L=
HARKEBRM 14.4% ERKEFFEH 11. 4%, 50
RPLys 1 RPMet J& , 7 5% M faf 37 20 28 40 (1) A= K M
e E e TR R AR ER (T 0 fr BT A
A~ HAR R A0 RPLys Al RPMet, A 5 i H: 5% 43 3¢
WAL R A K ERE B R A R BR
W7 far W HH A5 9 H AR U I RPMet Fl RPLys 2
1 1A T A A R R AR S B, O HLUER A
o7 P P8 255 SR Y - B Ry R RO ARG
WHAS T 2L 25 8 76 H OB 8 11 T K 7 BE AR
1.0~1.5 B4 M40 F, % i1 RPMet F1 RPLys
A 5 AR VS T R A AR I A K BRI B ARAS
b = 51T O < 777N B o S G N
HOAR B 1 0K 5% ), A6 B AR H R B 1
KV B[] s 25 o i 93 9 o6 2 e R R 2 IR il R
K AEBE AN 2Z 52 M S A T4 =
32 ANMEHEHERMESBRREARARA
ITERAF B HER AR

H R R 2004 R 28 38 5 i R R
AR B0 A 52 A R A SRR HE R 5 E
SN HRR O KOs A AR
R, 2 H R R Z VR =,
TRAT IR R FE AR LR 2 B DROBHE R A

R R A A 1P S B o R R 2 R
(R ARG 2 A 5 H R A MR ey i BB A3 4 | 2 AN A o 3
it FORRIC 7 Al b2 51 92D 0. 80% il 1. 66% 114 KL
FEH B, 7 B N RPLys 24. 6 g/d+RPMet 10. 4
g/d RPLys 25.7 g/d+RPMet 9. 4 g/d°F-1f H ki h
2 B IR O i 25 R R T A TR IR AL, 2 iR
20 R A HE A 3 B T 7. 67% F 15, 19% (P<
0.05) ), AW FEH 3RAS T LA AF 55 45 21 - 1R iR
NI RPMet A1 RPLys AU 25 15 H AL 90 d i,
5 1 200 BRZH Y R AL 7 1 P A0 2 40 i) A1
T 34.88%F1 13. 79% , i 56 11 21 %5 % B 4 1) JR &L
MRS BIEAR T 39.53% F1 17.24% . Horp it
o 11 28 R R0Rn 26 AR s R IR B R Tk 1 4
R R T 14 H RS o oRL AR o o A AT B
(LSAMESR)RTIRE THL0NATA) .

ARG ST G T 4 A5 21 rp 8K
TRk oML R S A IR AL A R 1.0 A
YRS ANE S SR T T T R A B R
PR R X IR A A T 4R e, D BRI R O R
RPMet Fll RPLys M3 | % % V- i F 22 58 2 °F- 17
fESh ML 7T 4 R H AR AL, 83 38 /A
ROBACE M HER . 2 AR50 4 A BRI R 1 sl
W E, B R T /B HERCE W T AR
X ERBE A IE Y
33 AMEHBESRNESBRREARAMIA
MMERAFNEPERERSENFMN

¥ A 2 R K DL 4 28R 1 5 Y 4 i
F/IN v 7 3% 90 5 04 W I 2 v ) O S ik TR
R S SRR A Y A A, SR i R A R
i AR T DL R B ML AR 2H 28R 11T A il DL
TR N B L AR W W A5 2 18] Y 2 25
RE ., FEAE 058 T 4 M5 T4 4 i
B RPMet #1 RPLys {4 F 5t H#R 30 .60 d 1 90
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d BV T8 IR O A= A A I Met AN Lys 55 2 35t
FE XTI, ] H R o RPMet fil RPLys REH
BGE AT E Bk A0 E I e, g0 b R
PEMIHE S T Met Fl Lys &, X570 A
W2 R —8, X REMFoT 45 LR, 7E 0y 2k
HOBE 34 RPMet #1l RPLys , %5 2F IfiL 3¢ 7 Met F11
Lys S tffiZ 88 n' ' . Wang 57054 H R AR
TN R £ R £k 0 2 MR R B 2R L), Tl A 42
T WA S KL Met A Lys B9 &R AT AR
0T H R P o i ko 2 e AR R T P Ak P
T8 IR AR I R SRR ALK

o] WL S O A % 1 R R IR 2 1 T HAR
30 d, iR 5 T 4Rk 56 1 40 408 1 25 & R & 2k
E B F T X B4 (P<0.05) ; 2 4E ML 90 d 1, ifi
R B 2 R N 2 R e R AR R T X R L
Hh,SEE IR & il W 3 T R4 (P<0.05) , F
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