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Effect of supplementing rumen protected methionine on milk
composition and serum amine acids of dairy cow
HAN Zhao-yu', ZHOU Yan-min', WANG Gen-lin'*, WANG Tian', LIU Yong-gang’

(1. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China;
2. Adisseo Asia Pacific P/, Singapore City 179803, Singapore)

Abstract: 16 Holstein dairy cows in their midlactation were selected for a 4 x4 Latin-square design study, to investigate influence
of a rumen protected methionine (Met) source at dosage of 0, 8, 12 and 16 g+ d™', on Met absorption, milk yield, milk pro-
tein and fat. The results showed that the supplementation rumen-protected methionine increased milk protein and fat and casein.
The supplementation rumen-protected methionine increased milk yield for cows that yielding exceeded 22 kg - d ™', and no response
for cows with lower yields. The quantity of milk protein and fat were improved by rumen-protected methionine in high yielding cows.
9 Holstein dairy cows in their midlactation were taken samples for 44 h before and after supplementing methionine. The result found
that the addition of rumen protected methionine led to a sharp increase in the level of serum Met with a peak from 12 to 16 h follow-
ing the intake. The supplementation rumen-protected methionine increased the level of serum Met, it was significant, while the ad-
dition of DL-Met did not achieve such response. The supplementation rumen-protected methionine and DL-Met had no significant
effect on serum total amino acids.
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2151 BBt 1 Phage 1 Bt 2 Phage 2 B BZ 3 Phage 3 BBt 4 Phage 4
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I + + + +
I + + + +
Iir + + + +
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Table 2 The effects of supplementation rumen-protected methionine on milk yield and milk composition

T AR /g - d! R B PR/ kg - d 7! FLIEH/ % FLEH/ % & E/ %
Rumen-protected methionine Phage Milk yield Milk fat Milk protein Casein

0 1 23.27 £3.4° 3.36 £0.4° 3.27+0.3 2.08+0.3
2 22.38 £2.3° 3.55+0.4 3.49 0.2 1.80 +0.3°

3 23.05 £2.2° 3.78 £0. 4% 3.42+0.2° 2.09+0.3

4 19.53 £2.7° 4.18 +0.4° 3.94+0. 1 1.93 0. 3*

¥ Mean 22.06 +2.7 3.72 £0. 4 3.53+0.3 1.96 0. 3"

8 1 21.3+3.4" 3.41 £0.4° 3.28 £0.2 2.100.3
2 21.41 £2.2° 3.77+0.6 3.47+0.3 2.07 +£0.3%

3 22.07 £2.5% 4.47 £0.4° 3.78 £0.2° 2.13+0.3

4 22.28 +2. 8" 4.30 £0.5% 3.94 0.1 2.65 0. 4"

SE2 Mean 21.79 +2.7 3.99 +0.5 3.62+0.3 2.23 +0.3%

12 1 24.2 +2.6% 3.45 £0.3% 3.32+0.2 2.2420.3
2 21.49 £2.7° 3.20 0.3 3.44 0.2 1.92 +0.2°

3 20. 65 +2. 4" 3.78 £0.3° 3.73 +0. 4" 2.03 0.3
4 21.10 £2. 5" 4.48 £0. 4" 4.03 0.1 2.32+0.3%

S+ Mean 21.86+2.6 3.73 £0.4 3.63 0.4 2.12 £0.3%

16 1 25.76 £2.4° 3.69 0. 4" 3.33+0.2 2.16 0.3
2 24.55 £2.3 3.2+0.3 3.43£0.2 2.23 0.3

3 21.23 £2.5 4.06 +0. 4" 3.66 £0.2% 2.45+0.4

4 18.83 £2.1° 4.47 +0. 4" 3.93 +0.1 2.61 £0.3"

-4 Mean 22.59 +2.3 3.86 £0.4 3.59+0.2 2.37 £0.4°

. RFEIZLE Rl — B B R G DAR T RER R F R AR 22 7 B3 (P <0.05), The different superscript letters between groups mean signifi-

cant difference at 0. 05 levels in the same phage.
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Table 3 The effects of supplement rumen-protected methionine on serum amino acids  pwmol + mL ™'

AR Xof HE2H DL R M b AR
Amino acids Control DL-Met Rumen-protected Met
RAHR Asp 20. 18 +6. 65 22.12 £6.25 21.21 £4.47
BER Glu 72.54 +27. 89 91.96 +22.03 72.54 +12.52
22 AR Ser 78.26 = 16. 14 89.48 +23.13 84.67 £11.35
N His 78.13 £31.23 84.89 +22.79 68.54 £10.22
HEm Gly 304.73 £61. 61 361. 69 =84. 05 341.99 +46. 99
TR PR Thr 69.36 +16. 13 86. 61 +24.36 81.31 £14.5
A Arg 127. 86 +26. 58° 168.2 £41. 92" 136.57 £27.1%
WA Ala 220. 52 +35.98 262. 49 +58.95 231.46 +30. 3
1% 2R Tyr 63.32 +14.27° 81.95 +20. 08" 69.00 +10. 04
EBEERR Cys 213.47 +68. 74 239.23 +68. 64 224.58 +40.73
AR Val 313.47 £55.72¢ 390. 44 +84. 74> 348. 80 +£45. 34
EATR Met 23.80 +5. 724 31.14 +9.78° 54.03 +35.21%
RINER Phe 55.32 £12.97* 72.78 £16. 53" 67.37 £9.24%
S5E AR Ne 138.06 +49.7° 185. 74 +46. 89" 170.29 +21.95%
FEHEIR Leu 177.90 +36.2° 241.73 £80.93" 219.56 +57. 11

R Lys 68.17 +16. 13 91.09 +31. 13 71.56 £16.23
M FER Total amino acid 2 068.40 +245.6 2 501. 50 £378.6 2261.40 £199. 1

I BOARNEFREREREE (P<0.05), AAIKREFRFEREZFWEE (P<0.01), The different superseript capital and

small letters between groups mean significant difference at 0. 05 and 0. 01 levels.

L AT, o AR 4 R L AR AR

140 “ontrol s
RFFRHON, 12 b SR, R EE T, 28 bR L -
AR E R A & I EOE . MR £ A DLV
AR LEL L o SR R AR ity
BT 40
= 20
SR RIS P B PR, — w0 4w 11622 %
SNy, B R O 132 LR 1 9 B B LS AR Samplneine
P R RIS A, R AR T R R 1R RRG
AARTE U U, TR R, Hlee 1 The change of serum Met

TN ERARR MR, WA I ELE A G R I T R AR, (R BE T W R PR RE A AR,
Noftsger 557 WP FE AR , W5 FL - 309 079 A 4] DRI 5 ot ok R B 2R P AN R ARG HORE, P 0 AR W R
Overton %5 FES A= FLIY 22 ~204 d #MEE 20 ¢ - d VR AP R AR, PR R, WS AKIK
B A RAR B, Misciatlli 5 R I, WFLATTI YA FMA 12 ¢ - d VR B AR E AR 24 g -
d-UEIR, WRERF R mILEAMILIEROKE, A5k R A AR A R L KGR
BRI AMA A G, ARG LI, 8 g+ d A2 g - d iR B AR ERXT S I A PR JER
UM 16 g - d 'R SR AR RE S M WA 7 i, AR SR S AR M R 5 A i B LR 5 2 s
I IIAT G, X AN Ay % A i 980 2 R 14 e (o TR 0% A 7 S 0y 2 ~ 3 JR B FL Y 150
dZify, AR 20 ~35 g - d AR YIRCR fe i

AR R R A R B R FLIR R, TR S AR e FLIR T R BE AR TR A A G A B
FENTy, SRR A R PP AL, i AR LR Y BRI B IR o S S R R 2 P I 2
FA B BRI PRI IR, AMELE IR 18 S R RE S I S MR AE /N R i, (e 1 3R 1 195 7, Donkin



- 58 - (2 IO S A NI S S 29 %

SF AR R R R AR R A U S R L

AR FRW (F£3 ME 1), FMAE B EZRG 4 h G hEER SR GEm, 212 h A48
e, BEEITAR TR, 28 h iy SAMERTAHIT ; #MAE @SR 4 h Zifh iFEZRIT 6 Bk, (=
TR EERUN, 28 h Acd SRR AR T, U S A o A R I s B R, T A R AR R
B GH S . Overton 55 1™ 2% S AMELIR 15 O 1 A eI R 434 0 1M 775 4 S MR VR B, AR MUK a7 61 2
WEE 5 Soder U R BIBFL I A M 100 1 AR AR, (IE R w4, Hfh &R AR AR
B, S5ARIAERAR R, Blum U R MR AR R AR 0 4R 5 A I T AR A R R S B UL R
(Val +1le + Leu) 7K, AUCGRER A LR B EEAR BN & B R AL ROKF, HERARE, ML
WEER, AR EREIEEARAKY, B ERERS Arg, Tyr, Val, Phe, Ile fl Leu &, 7IHE
AR A S, TR B R ERE, BN EE R R, B LG SR KT
ATbE, TEERR % 5 n] GESL Bt T B A5 i Arg. Tyr, Val, Phe. Ile FI Leu FIr i 24 J5URL,
P I Arg, Tyr, Val, Phe, Ile Fl Leu K- Fhv, #hinlid 57 B & 22002 A il 4 TR K AN BE & 4 5
M SRR K, 3% ] BE2 ML P R B — A T AR R W Y WA M R 1 AR R + &
KA IR R R R + T, T AR W] AR, (L B R KRR R HA
B A4 RARL

S 2k

(1] FLILAE, X0dskr, REREA. 8 B ORdr i e B X 2 A P e figno em (7). W 4-, 2001(1): 30 -32

[2]  Nichols J R, Schingoethe D J, Maiga H A, et al. Evaluation of corn distillers grains and ruminally protected lysine and methionine for lacta-
ting dairy cows [J]. J Dairy Sci, 1998, 81 482 —491

[3] XuS, Harmison J H, Chalupa W, et al. The effect of ruminal bypass lysine and methionine on milk yield and composition of latating cows
[J]. J Dairy Sci, 1998, 81:. 1062 -1077

(4] Jimmy H. @8FEE [(M]. 7M. @mPO¥, & duat: PERLK A, 2001

[5 Storm E. The nutritive value of rumen micro-organisms in ruminants. [ . Large scale isolation and chemical composition of rumen micro-or-
ganisms [ J]. BrJ Nutr, 1983, 50 463 —470

[6] Lobley C G, Connell A, Buchan V, et al. Administration of testosterone to wether lambs; effects on protein and energy metabolism and
growth hormone status [J]. J Endocrinol, 1987, 115; 439

[7]  Nofisger S, St-pierre N R. Supplementation of methionine and selection of highly digestible rumen undegradable protein to improve nitrogen
efficiency for milk production [ J]. J Dairy Sci, 2003, 86: 958 —969

[8]  Overton TR, Emmert L S, Clark J H. Effects of source of carbohydrate and protein and rumen-protected methionineon performance of cows
[J]. J Dairy Sci, 1998, 81. 221 -228

[9]  Rulquin H, Delaby L. Effects of the energy balance of dairy cows on lactational responses to rumen-protected methionine [J]. J Dairy Sci,
1997, 80 2513 —2522

[10] Misciattelli L, Kristensen V F, Vestergaad M, et al. Milk production, nutrient utilization, and endocrine responses to increased postrumi-
nal lysine and methionine supply in dairy cows [J]. J Dairy Sci, 2003, 86: 275 —286

[11] Ximesle, Erpfe, EREE, % DR E AN (1], Rk, 2000, 21(4): 16-17

[12] Pisulewski P M, Rulquin H, Peyraud J L, et al. Lactational and systemic responses of dairy cows to postruminal infusions of increasing aa-
mounts of methionine [J]. J Dairy Sci, 1996, 79, 1781 —1791

[13] Donkin S'S, Varga G A, Sweeney T F, et al. Rumen-protected methionine and lysine; effects on animal performance, milk protein yield
and physiological measures [ J]. J Dairy Sci, 1989, 72, 1484 —1489

[14] Soder K J, Holden L. A. Lymphocyte proliferation response of lactating dairy cows fed varying concentrations of rumen-protected methionine
[J]. J Dairy Sci, 1999, 82. 1935 -1942

[15] Blum J W, Brukckmaier R M, Jans F. Rumin-protected methionine fed to dairy cows: bioavailability and effects on plasma amino acid pat-

tern and plasma metabolite and insulin concentrations [J]. J Dairy Sci, 1999, 82. 1991 —1998

RIEHLE:



