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ABSTRACT
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This study was undertaken to investigate the effects of ruminally protected amino acids (Methionine and

Lysine) on in vitro ruminal parameters, and in vivo milk yield and milk composition in mid-lactating
cows. In the first in vitro experiment, there were no statistical significances between treatments in ruminal
pH and dry matter digestibility during various incubation times.
yield decreased by 11.92% in control and 5.68% in the treatment respectively, but decrease rate of milk
yield in the treatment was lower than control. Milk yields naturally decreased as time goes by since th
DIMs (Days in milk) of the cows in experiment were in mid-lactation period. 4% FCM (Fat corrected
milk) and milk protein yields also, respectively, decreased by 11.25% and 11.09% in control and 6.16%
and 5.47% in the treatment as compared with the intial. Milk protein and milk fat production were higher
in the treatment (0.90 kg, 1.10 kg) than those of control (0.66 kg, 0.79 kg). Milk fat content significantly
increased with supplementing protected amino acids as compared to control (P<0.05). From the abov
results, protected amino acids were positively utilized in the performances of mid-lactating cows without
inhibiting rumen fermentation. Further investigation is suggested for essential amino acid composition and
intestinal digestion rate out of rumen bypass protein in dietary protein to be estimated.

In the second in vivo experiment, milk
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Table 1. Ingredient and Chemical composition

vitro and in vivo %, DM basis)

= =
£ RAMFH FCMS Gaines®} Davidson(1923)
o Wiell ofgk g2 o SAsinh

4% FCM = (2, kgx0.4) + (541, kgx15)
FrARH(Kkg) = % x A& + 100

In vitro 2 in vivo 23] Ayz Ao o
ZTo Botu gt H7F] pH, AEAshE,

T, AT WSkl g $AAE= SAS
(Statistical Analysis System, 1996) package2]

GLM (General Linear Model)S ©]-&-3}o] F-AHE
A (ANOVAYS AAlstslor folgk Aoz} 3l
= 5 didside T-testE o]&3te] F2oA

of experimental diets for lactating cows (in

Ingredients
Composition(%)  Concentrate Beet Cotten Alfalfa Mineral
mix” pulp seed Ot hay mix?

Dry matter 89.50 89.29 90.36 94.79 82.86

Crude protein 21.33 10.66 20.27 9.45 16.14

Crude fat 5.62 0.94 21.94 3.57 2.41 Free

Crude fiber 10.34 25.80 34.06 3543 4111 choice
Crude ash 6.07 6.09 6.02 5.73 5.85

NDF 50.07 56.42 55.42 72.01 54.30

ADF 13.85 29.90 45.79 44.07 46.08

NFE 46.14 45.81 8.07 40.61 27.34

Contents (%) 42.19 7.07 5.72 31.50 13.53

Y Commercial concentrate which was manufactured for lactating cows producing 25~35kg milk for day.
2 Containing 200 mg manganese, 100 mg cobalt, 4,000 mg sulfur, 150 mg iodine, 2,000 iron, 100 mg zinc, 100
mg copper, 50 mg nickel, 2,000 mg calcium, 3,000 mg magnesium, 40 pg selenium.
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Table 2. Effects of supplementation of ruminally protected amino acid on ruminal pH and dry

matter digestibility, in vitro

Time . pH . Dry matter digestibility(%)
Control Treatment Control Treatment

3h 6.54 6.40 26.59 28.17

6h 6.10 6.08 30.71 33.03

12h 5.72 571 36.39 36.18

24 h 5.45 5.44 43.92 45.39

48 h 5.40 5.39 55.00 56.15

Y without supplementation of ruminally protected amino acid.
2 0.2g of ruminally protected amino acids (2.71% of PRLys and 0.90% of PRMet) was incubated with 200 mi

rumen inoculum at 39+0.5C incubator for 48h.
Means with different superscript in the same column are significantly different (P<0.05).
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Table 3. Effects of supplementation of ruminally protected amino acids on DM intake, milk
yield and milk compositions in mid-lactating cows

Items

Milk yield and milk compositions”

Control® Treatment” P value”
DM intake, kg 2378 £ 1.17 23.81 + 0.89 NS
Milk vyield, kg 20.20 £ 0.27 28.75 + 0.68 <0.001
4% FCM?, kg 2002 + 0.49 28.04 + 0.87 <0.001
Fat, % 3.94 + 0.07 3.93 + 0.07 NS
Fat, kg 0.79 + 0.03 1.10 =+ 0.04 <0.001
Protein, % 3.23 + 0.02 3.24 + 0.07 NS
Protein, kg 0.66 = 0.01 0.90 = 0.03 <0.001
MUN4), mg/dI 15.36 + 1.18 1552 + 1.01 NS

Index against 0%"®

Milk yield, % -11.92 + 2.84 -5.68 + 1.84 0.090
4% FCM, % -11.25 + 2.60 -6.16 + 1.87 0.138
Fat, % +0.40 = 0.48 +0.06 + 0.56 0.646
Fat, % -9.17 + 2.67 -3.03 + 1.89 0.085
Protein, % +0.80 + 0.57 +2.62 + 1.12 0.172
Protein, % -11.09 £ 2.45 -5.47 = 1.82 0.090
MUN, % +31.00 + 9.62 +4,70 + 4.98 0.032

Values are means * standard errors.
2 NS: Not significants(P>0.05).

® FCM: Fat corrected milk.

% MUN: Milk urea nitrogen.

— : decrease rates.
+ : increase rates.
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Without supplementation of ruminally protected amino acid.
Supplementation of ruminally protected amino acid (2.71% of PRLys and 0.90% of PRMet 100g per day).
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Fig. 1. Changes (%) in milk yield (kg) in mid-
lactating cows fed control diet and
experimental diet containing protected
amino  acids (Index against 0%).
Control : Without supplementation of
ruminally protected amino acid. Treat-
ment: Supplementation of ruminally
protected amino acid (2.71% of PRLys
and 0.90% of PRMet 100 g per day).

Robinson 5, 1992).
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Fig. 2. Changes (%) in 4% FCM vyield (kg)
in mid-lactating cows fed control diet
and experimental diet containing pro-
tected amino acids (Index against 0%).
FCM: Fat corrected milk. Control:
Without supplementation of ruminally
protected amino acid. Treatment: Sup-
plementation of ruminally protected
amino acid (2.71% of PRLys and
0.90% of PRMet 100 g per day).
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Fig. 3. Changes (%) in milk fat percent (%)
in mid-lactating cows fed control diet
and experimental diet containing
protected amino acids (Index against
0%). Control: Without supplementation
of ruminally protected amino acid.
Treatment : Supplementation of ruminally
protected amino acid (2.71% of PRLys
and 0.90% of PRMet 100g per day).
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Fig. 4. Changes (%) in milk fat yield (kg) in
mid-lactating cows fed control diet
and experimental diet containing pro-
tected amino acids (Index against
0%). Control: Without supplement-
ation of ruminally protected amino
acid. Treatment: Supplementation of
ruminally protected amino acid (2.71
% of PRLys and 0.90% of PRMet
100g per day).
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5. Changes (%) in milk protein percent
(%) in mid-lactating cows fed control
diet and experimental diet containing
protected amino acids (Index against
0%). Control: Without supplement-
ation of ruminally protected amino
acid. Treatment: Supplementation of
ruminally protected amino acid (2.71
% of PRLys and 0.90% of PRMet
100g per day).

-10

-15

—e— Control
- - -l - - Treatment

-20

25 L
Week

6. Changes (%) in milk protein vyield
(kg) in mid-lactating cows fed control
diet and experimental diet containing
protected amino acids (Index against
0%). Control: Without supplement-
ation of ruminally protected amino
acid. Treatment: Supplementation of
ruminally protected amino acid (2.71
% of PRLys and 0.90% of PRMet
100g per day).
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Fig. 7. Changes (%) in MUN vyield (mg/dl) in
mid-lactating cows fed control diet
and experimental diet containing pro-
tected amino acids (Index against
0%). MUN: Milk urea nitrogen. Control:
Without supplementation of ruminally
protected amino acid. Treatment: Sup-
plementation of ruminally protected
amino acid (2.71% of PRLys and
0.90% of PRMet 100g per day).
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