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Summary

In vitro experiments were conducted to examine an effect of freeze-dried shochu distiller’s
by-product (SDB) on the production of some essential and semi-essential amino acids by
rumen microorganisms. Since the microbial composition of the rumens of cattle, sheep and
goats is thought to be almost similar, suspensions of the mixed rumen bacteria (B system)
and the mixed microorganisms consisting of rumen bacteria and protozoa (BP system) were
prepared from the rumen contents of fistulated goats. SDB was a freeze-driedeowder of the
mixture of the same weights of buckwheat shochu distiller's condensed solubles and its
cake. Proximate analysis of SDB indicated that crude protein and nitrogen-free' extractives
were about 47 and 31% in dry matter, respectively.

The effect of SDB on the production of amino acids by rumen microorganisms was exam-
ined by determining the productions of tryptophan from indolepyruvate, phenylalanine from
phenylacetate, tyrosine from p-hydroxyphenylpyvate and lysine from 2, 6-diaminopimelic acid
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in the supernatant fuids of the incubations and hydrolysates of microbial protein during a 12
h incubation period of B and BP systems at 39°C with and without 1% (w/v) SDB powder.
In addition, since vitamin Bs has been known to stimulate the production of amino acids by
rumen microorganisms, the effect of simultaneous addition of SDB and vitamin Bs; on the
production of these amino acids was also examined.

As a result, it was revealed that the addition of SDB powder significantly (p<0.05) stimu-
lated the production of these amino acids in both systems by 10-39%. Simultaneous addition
of SDB and vitamin B¢ further stimulated their production by 17-64% (P<0.05). Therefore
the substances in SDB which were effective seemed to be different from vitamin Bs. This is
the first evidence that SDB stimulates the production‘ of some essential and semi-essential
amino acids by rumen micororganisms. The results of the present experiments strongly sug-

gest that SDB may stimulate the growth of ruminant animals.

Key words : Shochu distiller's by-product, Rumen microoganisms, Essential amino acid pro-

duction, Stimulation of amino acid production
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Table 1. Proximate components of buckwheat shochu distiller'’s by-product (%)*

Nitrogen-free

Sample  Moisture Crude protein  Ether extracfc extractives Crude fibre Crude ash
SDB*  77.65+0.29 10.48+0.12 0.74+0.08 7.02 2.79%£0.14 1.32£0.03
(46.89) (3.31) (31.41) (12.48) (5.91)

*Values are shown as means of three determinations with standard deviations and values in pa-

rentheses are those in dry matter.

*SDB stands for shochu distiller's by-product and is consisted of equal weights of buckwheat

shochu distiller’s solubles and its cake (grains).
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Table 2. Effects of buckwheat shochu distiller's by-product and vitamin B; on the production of essential and
semi-essential amino acids by rumen microorganism®
(Incubated at 39°C for 12 h)

Mixed rumen bacteria Mixed rumen bacteria and protozoa

Amino acids®

Control® +SDB° +B; +SDB° Control® +SDB° +B, +SDB°
Tryptophan 316.0+17.9 489.3+20.4 518.5+37.2 274.5+13.9 352.5+12.4 368.0+22.7
(39.0%) (64.0%) (28.4%) (48.7%)
Phenylalanine  427.0+12.2 504.0+£22.4 574.0+£17.1 250.3+16.1 301.0+23.4 320.0+£14.9
(18.0%) (84.4%) (20.3%) (27.8%)
Tyrosine 395.0+15.1 529.0+17.1 542.0+19.6 270.0+19.3 297.049.2 316.0+14.5
(33.9%) (37.2%) (10.0%) (17.0%)
Lysine 944.0+37.0 298.0+£14.0 307.0+36.0 . _ _
(22.1%) (25.8%)

*Values are shown as means of four determinations with standard deviations and the unit of these values is
nmol/mg of microbial nitrogen. Values in parentheses are percentages of increases to control values.
Significant differences (P<<0.05) were observed in each amino acid production between incubations of control
and with additives in each microbial suspension.
bSubstrate for each amino acid production:Indolepyruvate for tryptophan; phenylpyruvate for phenylalanine;
p-hydroxyphenylpyruvate for tyrosine; 2, 6-diaminopimelate for lysine.

°Control, no addition ; +SDB, addition of buckwheat shochu distiller’s by-product (1 %, w/v); +Bs, addition of
vitamin Bs (104 g/ml) SDB stands for shochu distiller’s by- product and is consisted of equal weights of buck-
wheat shochu dlstlllers solubles and its cake (grains).
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