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Introduction

[t has been considered that the most likely first-
limiting amino acids in ruminants are methionine,
lysine and possibly threonine. Therefore, attempts
have been made to supply these amino acids bv
means of administrating them directly into abciia-
sum so as to be efficiently utilized by a host rumi-
nant. Recently, various amino acid preparations
that could escape from degradation to ammonia
in (he rumen, referred fo as rumcen-prolected
amino acids, have become available, although their
hiolapical efficacy is not well clarified.

The present study was conducted to investipate
the effect of rumen-protected methionine (RPMet)
on whole-bady protein synthesis and nitrogen
halance in gosfs.

Materials and Methaods

Three female Japanese Saanen goats, weighing
30 ta 40 kg, were nsed, and given daily an urea
diet consisting of 300 g semi-purified diet based on
urea as a major N source and 300 g hay cube once
a day for 7 days. The composition of the semi-
purified diet was as follows (%): maize starch,
60.5; glucose, 20.0; cane molasses, 10.0; sodium
chloride, 2.0; calcium diphosphate, 2.0; mineral
mixture (Campbell ¢t al., 1963), 2.0; urea, 3.5.
The goats were then transferred to metabolism
capes, and given the same diet for further 7 days,
the bast 3 days of which were assigned to the col-
lection period of urine and feces to measure N
balance. On day 7, ptimed-infusion of L-['*N]
leucine was done via left jugular vein at a dose of
1.1 pmole/hour per kg hody weight for 6 houts
with a priming dose equivalent to the 2-hour in-
fusion rate. From right jugular vein, blood samples
wcre taken tc ascertain whether or not a plateau
entichment was attained by the end of the infu-
sion period. The goats were then given the same
basal diet supplemented with 1.5 g/day of DL-
methionine for 7 days, and similarly treated. For

the following 21 days, the poafs were treated
similarly except that RPMet (Lactet® containing
30% DL-methionine, Nippon Soda Co. Ltd.,
Japan) was supplemented at 5.0 g/day instead of
methionine, and the animals were treated similar-
ly. The entire experiment was repeated with the
same animals in the apposite order of supplement
treatinenls so that a possible residual effect of the
previous dietary treatment was minimized.

Blood samples were centrifuged to separate the
plasma fraction. Details of derivatization of free
amino acids in the plasma were given elsewhere
{Muramatsu et al., 1987). For the calculation of
['$N]leucine enrichment, mass fragment jons at
m/z=182 and 183 were chosen. Calculation of
leucine flux and whaole-tody protein synthesis
was doneg as described previously (Muramalsu ct
al., 198%).

Results and Discussion

‘The values for N infake, N excretion, N balance

TABLE 1. EFFECT OF METHIONINE (MEY) AND
RUMEN PROTECTER METHIONINF (RP
Met), SUPPLEMENTS ON NITROGEN UTI-
LIZATION ANC WHOLE-BODY PRQOTEIN
SYNTHESIS N GOATS FED AN UREA

CIET
Pooled
Supglesment None Mct RPMet SEM
(g/kgC7% hady weight per day)
N intake 1.26 1.28 1.27 0.02
N excreted in
leces 0.40 0.42 0.41 0.02
etonn 064  0.60° 040 0.03
N balance 022" 026" 046"  0.04
Pratein synthesis 12.02 15.22 26,2b 14

DL-methionine and RPMet (Lactet® containing 304
DL-methionine, Nippon Soda Co. Ltd., Tokyo) were fed
daily at amounts of 1.5 g and 5.0 g, respectively.

a.bSignificantly different at p <0.05,
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and whole-body protein synthesis are given in
table 1. It was shown clearly that N balance of the
poats was improved slightly but not significantly
by supplementing with methionine, and to a con-
siderable extent by supplementing with RPMet.
The improved N balance was almost completely
accounted for by reduced N excretion in urine
when supplemented with RPMet. This may mean
that the supplemented RPMct would be utilized
efficiently by the goat as the substrate for body
protein synthesis. The above hypothesis was fur-
ther substantiated by measuring whole-body pro-
tein synthesis in wvo., As was expected, whole-
tody protein synthesis was drastically enhanced
by supplementing with RPMet and to 3 small,
nonsignificant extent with methionine.

Thus, it was concjuded that the dietary RPMet
supplement was useful in improving N balance and
enhancing whole-body protein in goats when urea

248

was given as a major N source of the diel,
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