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Selective Uptake of Amino Acid in Growth on Japanese Sake Yeast
Using the Koji Extract Medium.

Kimio Iwano, Akihito HarTamiva, Takuro NAKAMURA, Seiei WATANABE
Toshihiko I'to and Nobushige NAKAZAWA

(Akita Prefectual University, Nakano Shimo-Shinjvo, Akita 010-0195, * Akita Rescarch Institule of Food &
Brewing, Araya machi, Akita 010-1623)

We investigated the uptake of four amino acids —alanine, arginine, glutamic acid, and aspartic acid
-~ which are involved in the taste of Japanese sake. Japanese sake yeasts copiously uptake argnine and
aspartic acid, while glutamic acid shows a little uptake. Conversely, alanine was eliminated. On amino
acids provided from koji, the amount of arginine and glutamic acid was much more than that of the
uptake by sake yeasts.
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Table 1 Time Course of Amino Acid Concentra-
tion During Growth in Sake Yeast.
Cultivation days
0 2 4
Arginine 82 27 0
Tyrosine 53 21 20
Glutamine 39 2 0
Valine 33 10 4
Lysine 33 2 0
Glutamic acid 30 11 4
GABA 28 14 11
Leucine 24 1 0
Alanine 24 15 6
Isoleucine 20 2 0
Phenylalanine 19 5 2
Histidine 13 2 0
Aspartic acid 13 1 ]
Methionine 13 0 0
Glycine 6 3 4
Serine 5 1 0
Threonine 5 0 0
Asparagine 5 0 0
Proline 5 4 12
Tryptophan 4 0 0
Cysteine 0 0 4
Total (ppm) 452 122 67
Yeast (X107/ml) 0.02 0.5 3.5

Yeast is K901 ; Cultivation temperature is 15°C ;
Stand cultivation on koji extract medium.
GABA | y-Amino n-butyric acid
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Table 2 Change in the Number of Yeast Cells and Components in Amino
Acid Supplementary Koji Extract Medium.

Cultivation days Change
0 (A) 5 (B) B-A
Number of Yeast cells (X 107/ml) 0.02 9.00
Glucose concentration (%) 9.7 3.3 —6.4
Ethanol concentration (%) 0.0 3.8 3.8
Amino acid (ppm) 1537 722 —815

15°C ; Stand cultivation for 5 days ; Yeast is K-901
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Table 3 Uptake of Amino Acid on Yeast Growth in Amino Acid
Supplementary Koji Extract Medium.

Amino acid

Group Uptake of amino acido (ppm)
Glutamine 92
Lysine 90
Threonine 83

A Methionine 77
Aspartic acid 77
Arginine 67
Leucine 57
Asparagine 53
Serine 32
Tryptophan 26
Phenylalanine 26
Glutamic acid 26

B [soleucine 25
Histidine 25
Cystine 22
Valine 19
Tyrosine 19
y-Amino n-butyric acid 6

C Alanine —1
Proline —1
Glycine —4
Total (ppm) 815

Yeast strain is K-901 ; Cultivation temperature is 15°C ; Stand cultiva-

tion for 5 days.
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Table 4 Influence of Ethanol Concentration on Yeast Growth

Initial ethanol concentration in media (%)

Cultivation days

0 11.6
Number of Yeast cells 0 0.74 0.74
(X10%/ml) 5 1.01 0.75
Glucose concentration 0 6.6 6.6
(%) 5 1.6 5.0
Ethanol concentratin 0 0.0 11.6
(%) 5 3.3 12.6
Amino acid uptake (ppm) 5 552 75

15°C ; Stand cultivation for two days.

Table 5 Influence of Ethanol on Uptake of Amino Acid at Fermentation Stage

Initial ethanol concentration in media (%)

Group Amino acid
0 11.6
Glutamine 80 2
Lysine 46 5
Threonine 52 8
A Methionine 83 6
Aspartic acid 52 6
Arginine 55 9
Leucine 17 3
Asparagine 42 3
Serine 6 1
Tryptophan 30 10
Phenylalanine 10 —1
Glutamic acid 12 —8
B Isoleucine 8 2
Histidine 13 5
Cysteine 17 26
Valine 8 1
Tyrosine 15 1
y-Amino n-butyric acid 3 1
C Alanine 11 -3
Proline -6 —2
Glycine -2 —1

Yeast is K-901 ; Cutivation temperatureis 15°C ; Stand cultivation for two days on
amino acid supplementary koji extract medium.
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Table 6 Comparison of the Amount of Uptake of Amino Acid on Yeast Growth and That of

Amino Acid from Koji.

Amount from koji (ppm)

Amount of uptaking by

Group Amino acid
Average Maxmum Minmum yeast growth (ppm)
Glutamine o7 93 22 92
Lysine 30 55 11 90
Threonine 10 19 4 83
A Methionine 9 16 4 77
Aspartic acid 19 34 6 77
Arginine 62 112 20 67
Leucine 32 58 11 57
Asparagine 12 26 3 53
Serine 14 27 5 32
Tryptophan 3 6 1 26
Phenylalanine 17 31 6 26
Glutamic acid 24 45 7 26
B Isoleucine 11 21 4 25
Histidine 10 20 4 25
Cysteine 8 13 1 22
Valine 13 30 4 19
Tyrosine 31 52 10 19
y-Amino n-butyric acid 48 78 16 6
C Alanine 29 49 12 —1
Proline 8 14 1 -1
Glycine 9 20 3 —4
Total 454 820 154 815

Koji ; Variety of rice is Miyamanishiki ; Polishing rate is 709 ; Number of koji is 40. Yeast ; K-901
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