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Effect of protected Methionine and Lysine on Milk yield and
Composition in Holstein Dairy Cow under Different Dietary

Crude Protein Levels : Meta-analysis

Choi, Nag-Jin

The present study was conducted to investigate effect of dietary protected amino
acid on milk yield and composition in dairy cow using meta-analysis. Total 21
research papers were employed in analysis, and mixed model was used for the
analysis of effects. Effect of protected methionine (PM) and combination of pro-
tected methionine and lysine (PML) were investigated under two different levels of
dietary crude protein (CP, <18% and >18%). For performance of dairy cow, milk
yield, milk composition including milk fat and protein content and yield and 4%
FCM (fat corrected milk) production were used for analysis. In case of milk yield,
a trend of increment was found at PM supplementation at low CP (P=0.055).
However, the effect of PM at high CP was detected as not significant (P>0.05). In
case of milk protein, inclusion of PM at low CP showed significant decrement
(P<0.05). However, there was no significant effect of MP on milk protein at high
CP (P>0.05). Supplementation of MP at high CP level showed significant incre-
ment of milk fat (P<0.05). MP supplementation represented significant increment
of 4% FCM production (P<0.05) regardless of dietary CP levels. Effects of PML
on milk yield and composition at both of low and high dietary CP were not
significant in this study. However, it seem to be that there was a possible positive
effect of MPL application at high dietary CP on performance of dairy cow.
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Table 1. Summary of studies used in meta-analysis

Animals' Diet? Dose
Study NDF ADF Met Met+L
. ys
n Lactation CP
(%) (%) (g/d) (g/d)
. 0, 10.40, 4.52, 0, 28.4, 12.34,
Rogers et al.,, 1987 | 18 Multi L 387 21.8

16.28, 16.28, 4.52 | 24.1, 44.46, 32.7

Donkin et al.,, 1989 | 8 Multi H - 13.8 0, 15 0, 55

Piepenbrink et al.,

1996 10 Multi L/H | 31.2, 295 | 22.0, 20.1 | 0, 0, 11, 22, 33 0, 0, 46, 92, 139
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Animals' Diet? Dose
Study NDF ADF M
. et Met+Lys
n Lactation CP
(%) (%) (g/d) (g/d)
exp. 1: 0, 45, 90
King et al., 1991 12 Multi L - 17.3 - exp. 2: 0, 22.5, 45,
90, 180
Wang et al., 2010 60 | Multi + Primi H 37.8 21.0 38, 48, 38, 48 160, 170, 182, 192
Illg et al., 1987 27 | Multi + Primi L 355 16.7 0, 15 0, 15
Tiincty et al., 2009 | 4 Multi L 18.9 353 0, 0, 182, 182 |0, 11.7, 18.2, 29.9
. 0, 8.1, 15, 22.3, 0, 8.1, 15, 22.3,
Papas et al., 1984 25 Multi L - 17.1
29.4 294
Stokes et al., 1981 24 Multi L/L - - 0, 21, 25 0, 21, 25
Casper et al.,, 1987 | 23 | Multi + Primi L 33.6 17.6 0, 50 0, 50
exp. 1: [exp. 1: 0, 0, 15, 15,|exp. 1: 0, 0, 15, 35,
. 15.5, 15.7 15 55
Polan et al., 1991 259 Multi L/L -
exp. 2: |exp. 2: 0, 0, 12, 12,|exp. 2: 0, 0, 12, 28,
17.3, 17.0 12 44
Armentano et al., .
1997 16 Multi H 274 19.6 0, 5.25, 10.5, 11.5 | 0, 5.25, 10.5, 26.2
Munneke et al., 1991| 28 | Multi + Primi H 27.1 15.2 0, 15 0. 15
Chilliard and Doreau, . L
1997 8 | Multi + Primi L | 396, 389 | 21.8, 21.4 0, 0, 20, 20 0, 0, 20, 20
Wu et al., 1997 24 Multi L | 372,362 | 234, 22.8 0, 10.6 0, 25.8
. . L. 49.1, 63.3, 64, 192.1, 202.3, 265,
Leonardi et al., 2003| 16 | Multi + Primi | H/H | 27.0, 27.4 | 15.3, 15.1
83.7 294.7
Guinard and Rulquin, .
4 Multi H 34.0 18.4 - 0, 9, 27, 63
1994
Nichols et al., 1998 | 20 Multi H/H | 30.3, 37.6 | 19.4, 20.9 0, 6,06 0, 26, 0, 26
Socha et al., 2005 84 Multi H/H | 26.6, 27.4 - 0, 10.5, 10.5 0., 10.5, 16.5
Pisulewski et al., .
5 Multi H 335 17.2 0, 6, 12, 18, 24 0, 6, 12, 18, 24
1996
Robinson et al., 1998 30 Multi L 355 21.7 0,0, 6 0, 21, 28

"'n, number of animals; Lactation, average lactations per cow (Multi, Multiparous; Primi, primiparous); AMP,
average milk production.
2CP level of the basal diet (L, low level; H, high).
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B ATl AHSE AHES AE FAO, 22 FadAM, TYT AEE o] &3t 5
H 7o) of)y] wEo Ax| o] v vlwrl Brbssith olol St-Pierre (2001)7F A 2H3k

R FMixed model)& F3to] 2+ AmEo FEFAYL T F HYPRIJor A=
WA AT TF RPN A Xl ErH Il it Fol)= 14 28 (fixed model) O E
23193, 7t AFEL JoE ¥ (random mode)E 3t F7FHd 2ES FASIATH
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=

Auel BAL ERREL £

=3} A49& Fdst7] Y5t SPSS program (version
18, IBM, NewYork, USA)2] mixed procedureS A}8-3l3 T

m. 2 =

3
Fol Hdashs AR YERTHP<0.05). sHAITE o] 2ehid =M= ol
F3E GERA FUTHP>0.05). FAES A, 1FE =
el ed H7bEe Za Ueal, HrkeEel S S AN e

2 YEPGTHP<0.05). 4% FCM2] 7%, ©ld SFof] TA|Iglo] BRawEl 2]
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& MEeds} BEeto]ile] E3HPML) H7b Eel] thet E4A = Table 3004
o At FEe] A9, AgE 29U 233049 PML 59 = S daATlE B
UEFHATHP=0.099). W 15E zohdliddAs Fo29 AolE YEhiA vt
(P>0.05). frdoll Slox= =dbmd 3ol #Agle] PMLE] FAZ IgH o] 2Ql 3t
7F BEEZA] L UTHP>0.05).
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Table 2. Effect of protected methionine on milk yield and composition under different
dietary crude protein levels

Intercept Slope
Ttem P . RMSE®
level' | Egtimate SE? P value | Estimate SE P value
L 10.472 9.537 0.304 1.440 0.644 0.055 1.266
Milk, kg/day
H 33.052 5910 <0.05 0.297 0.318 0.368 4.119
L 4229 0.477 <0.05 -0.081 0.032 <0.05 0.093
Protein, %
H 3.485 0.477 <0.05 -0.027 0.027 0.332 0.098
L 0.605 0.304 0.080 0.024 0.021 0.276 0.025
Protein, kg/day
H 1.135 0.182 <0.05 0.000 0.010 0.981 0.120
L 3.857 1.060 <0.05 -0.046 0.072 0.545 0.122
Fat, %
H 1.141 0.637 0.093 0.125 0.035 <0.05 0.261
L 0.336 0.342 0.356 0.044 0.023 0.091 0.054
Fat, kg/day
H 0.235 0.288 0.426 0.058 0.016 <0.05 0.169
L 8.593 7.411 0.278 1.287 0.501 <0.05 1.266
4% FCM*, kg/day
H 16.181 5.537 <0.05 1.036 0.299 <0.05 4.022

'CP levels, L, below 18% DM; H, above 18% DM
% SE, standard error.

> RMSE, root mean square error.

*4% FCM, 4% fat corrected milk.

Table 3. Effect of protected methionine-lysine on milk vield and composition under different
dietary crude protein levels

Intercept Slope
Item CP, RMSE?
level Estimate SE? P value | Estimate SE? P value

L 95.832 36.136 <0.05 -4.326 2.496 0.099 2911

Milk, kg/day
H -3.732 39.212 0.928 2.267 2.217 0.353 4270
L 4975 1.400 <0.05 -0.131 0.097 0.198 0.150

Protein, %

H 3.961 0.746 <0.05 -0.052 0.042 0.270 0.087
L 2.644 0.984 <0.05 -0.113 0.068 0.128 0.035

Protein, kg/day
H 0.152 0.907 0.873 0.053 0.051 0.347 0.100
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Intercept Slope
Item ICPII RMSE?
ceve Estimate SE? P value | Estimate SE? P value
L 4457 1.106 <0.05 -0.059 0.076 0.474 0.084
Fat, %
H 4989 0.720 <0.05 -0.079 0.041 0.111 0.136
L 2.590 1.260 0.054 -0.097 0.087 0.281 0.102
Fat, kg/day
H 0.378 1.393 0.797 0.052 0.079 0.540 0.102
L 83.978 31.449 <0.05 -3.647 2.172 0.108 1.718
4% FCM*, kg/day
H 4.459 37.805 0911 1.674 2.137 0.469 3.309

'CP levels, L, below 18% DM; H, above 18% DM
2 SE, standard error.

* RMSE, root mean square error.

44% FCM, 4% fat corrected milk.

9] HfsY S HEetr] Aste A E Q7 FES SFAT7] A% FHeRE
steFo] ol AR E F9 3 TH(Cressman et al., 1980). T3k, ool P AE
EdA= €412, formaldehyde A2 &3 22 ThFs WHe dAE AAH S Tt
9 B3lE "old Als =i S S7FAIF th(Henderson et al., 1985). &4, 2
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SY xohild o dAdde AAA E 44 HE F, Be SHE0] A Eo ok
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= 4th(Yan et al., 2006). Hl-+Z27] 2o RUP o] =7t ALgr}
H AR Ao A FAMNEFES ZTHA7E 202 YETH(Forster et al., 1983; Baker et
al., 1996; Cunning ham et al., 1996). &4 & AFE9 ZAFoA= o|2s A7t &
E|A] %k THErdman and Vandersall, 1983; Christensen et al., 1993; Henson et al., 1997).
Schwab 5(1993)2 Atmu] =T ks A, 2%toll HA opw|iite] #do] fo
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