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of the strain AY — 634 of awamori yeast
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Table 1. Distribution of L —leucine: @—ketoglutarate transaminase activity
in various strains of yeasts

Strains of Specific
Saccharomyces cerevisiage activity

AY 317 0.098

320 0.090

632 0.121

634 0.138

850 0.081

Kyokai No. 6 0.097

No. 7 ' 0.114

No. 9 0.101

SH4¢ 0.125

OC No. 2 0.082

No, 396 0.091

The growth medium consisted of 0.2% peptone, 2.0% glucose, 0.1% K2HPO4, 0.1% KH2PO4,
0.05% MgSO4 - TH20 and 0.05% yeast extract. The yeasts preincubated wete grown .in 150 ml of
the medium at 30°C for 24 hr with vigorous shaking on a reciprocating shaker. The cells harvested
by cetrifugation were washed with 0.85% NaCl. The washed cells were disrupted by grinding in a
mortar with aluminum oxide and extracted with 0.01M potassium phosphate buffer (pH 8.0),
containing 1075 M pyridoxal 53phosphate. The supernatant solution obtained by centrifugation was
dialyzed against the same buffer and employed as the enzyme source. The standard reaction system
consisted of 20 umoles of L-leucine, 20 umoles of O-ketoglutarate, 0.1 ymole of pyridoxal
5’-phosphate, 50 ymoles of potassium phosphate buffer (pH 8.0) and enzyme in a final volume of
1.0 ml. Reaction was carried out at 37°C for 30 min and the reaction was terminated with 0.1 ml of
25% trichloroacetic acid. The gultamate formed was determined by paper chromatography. One unit
of the enzyme was defined as the amount of enzyme which catalyzes the formation of 1 umole of
glutamate per min. The specific activity was expressed as unit per mg of protein. The strains of AY

were isolated from awamori mash.
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Fig. 1. Time cource of L —leucine: d—ketoglutarate transaminase formation
by the strain AY— 634 of awamori yeast

Cultivation was carried out for the indicated time. Other conditions
are the same as Table 1. Growth (©), Activity (@), pH(Q)




128 RERAERFEZAME W265 (1979)

uwﬁ?b.%i4oﬁﬁar4omuokomTo%nK&btﬁxﬁuﬁi24ﬁﬁﬁfﬁent§
KhroRAML 7o,

3. oL —aq P EMREHE

L—04 YV bS5 vyRTIF—FEURREZTEBPOL -0l Y ORBBERS DI, L —n
4y /A ERTAY— 634 BEEDER AT o7ce £ DRI Table 2ITRT LI I, RS +v=7

Table 2. Effect of L —leucine in the medium on transaminase activity

Growth S ifi
Medium OD at pH pefzx' 1€
610nm activity
Peptone 6.96 4.60 0.135
Peptone + L — Leucine 6.43 3.94 0.131
L—Leucine 5.92 4.14 0.128

Strain AY— 634 was grown in the medium contained 0.2% peptone or

0.2% L—leucine as nitrogen source, and the enzyme activity was deter-
mined. Other conditioris are the same as Table 1.
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Table 3. Effect of culture conditions on transaminase activity

Culture Growth S ifi

conditions OD at pH acptei(\:r;tlyc
610 nm

Stationary 4.70 4.21 0.125

Shaking 9.20 3.90 0.037

Strain AY- 634 was grown in the medium of koji —extract with station-

ary or shaking culture, and the activity was determined. Other conditions
are the same as Table 1.
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Table 4. L —Leucine: @—ketoglutarate transaminase reaction by the enzyme
of strain AW— 634

. Glutamate formed
Reaction system

( #zmoles )
Complete 2.43
Minus L ~leucine ‘ 0
Minus a—ketoglutarate 0
Boiled enzyme 0

Cultivation and assay conditions are the same as Table 1.
Enzyme used was 0.6 mg .
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Table 5. Transaminase reactions between various amino acids and @—keto-
glutarate by the enzyme of strain AY— 634

Amino acids :gff;ftl;
L —Leucine 0.133
L —Isoleucine 0.131
L —Valine 0.130
L—Threonine 0.019
L—Phenylalanine 0.053

Cultivation and assay conditions are the same as Table 1.
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Fig. 2. Effect of pH on the transamin- 0 l
ase activity. 4
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The enzyme was prepared from strain AY— 634. The activity was
assayed at various pH. Other assay condiconditions are the same as
Table 1. Buffer used: sodium acetate, pH 5—6; Tris—HCl, pH8-—9;
Glycine—KC1 -KOH, pH 9—11; K2zHPO4+—KOH, pH 10— 12
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Fig. 3. Effect of temperature on the
transaminase activity and the
enzyme stability
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AY—634. The activity was assayed at

Relative activity, %

various temperatures (A). The enzyme 50 |-
was incubated at various temperatures
and at pH 8.0 for 5 min in the presence
of pyridoxal 5~phosphate, and the ac-

0 1 L1 ] 1
20 40 60 80

Temperature, °C

tivity was then assayed (B). Other
conditions are the same as Table 1.
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Summary

The activity of L-leucine: Oi—ketoglutarate transaminase was distributed in various strains of
brewer’s yeasts. A high activity of the enzyme was found in the strain AW-634 of awamori yeast
isolated from awamori mash, and the strain was chosen for characterization of the enzyme. The
cell-free extract of the strain grown on peptone-glucose medium with shaking catalyzed the
transamination reaction between L-leucine and O-ketoglutarate to produce L -glutamate and
Oi-ketoisocaproate. The enzyme activity was not enhanced by addition of L-leucine to the medium.
When the strain was grown on koji-extract medium with stationary culture, the strong activity was
obtained. The enzyme also catalyzed the transamination of L-isoleucine, L-valine, L-threonine and
L-phenylalanine to Q-ketoglutarate. The pH and temperature optima for the activity were 8.0 and
45°C, respectively. The enzyme was heat stable at pH 8.0 in the presence of pyridoxal 5’ -phosphate.




