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Influence of Brewing Factor on the Selective Uptake of Amino acid

in the Growth of Japanese Sake Yeast

Kimio IwaNo, Toshihiko I'to, Akihito HaTamiya, Takuro NAKAMURA,
Seiei WATANABE and Nobushige NAKAZAWA

(Akita Prefectual University, Nakano Shimo-Shinjyo, Akita 010-0195, *Akita Research Institute of
Food & Brewing., Avava wmachi, Akita 010-1623)

Paralle] and low-temperature fermentation, which are characteristic in Japanese sake brewing,

were found to be involved in the selective uptake of amino acid in the growth of yeast. A supply of

continuous glucose by parallel fermentation plays a role in maintaining low concentrations of glucose

and increasing the uptake of amino acid during the growth of yeast. Low-temperature fermentation

increases the uptake of amino acid. A shaking cultivation makes the amounts of yeast cells increase

more than with standing cultivation, and also causes about a 1.6- fold increase in the uptake of amino

acid. Especially, the uptake of arginine increases 4 fold.
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Table 1 Influence of temperature on the growth of yeast cells.

. Cultivation Number of yeast Glucose Ethanol
Yeast strain . .
temperature cells (X10¢/ml) consumption (%) production (%)
30°C 1.3 8.5 5.1
K-901 . , ,
15°C 0.9 6.4 3.8
30°C 1.0 8.7 5.4
AK-1 - ,
15°C 1.0 5.9 3.7

Initial number of yeast cells ; 2X10%/ml
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Table 4 Comparison between standing culture and shaking culture on the uptake of amino acid.

Standing culture

Shaking culture

Group Amino acid

Average Maximum Minimum Star.ldgrd Average Maximum Minimum Star.ldz?rd
deviation deviation
Glutamine 78 85 68 5 89 108 57 20
Lysine 82 89 65 8 128 158 112 14
Threonine 68 71 65 2 87 89 86 1
A Methionine 90 107 78 9 140 141 136 2
Aspartic acid 80 87 69 5 106 110 104 2
Arginine 52 65 36 11 214 236 149 30
Leucine 56 60 53 3 73 76 70 2
Asparagine 66 71 60 3 86 39 84 2
Serine 26 28 22 2 32 35 30 2
Tryptophan 30 38 21 81 93 69 8
Phenylalanine 26 30 23 2 36 39 31 3
Glutamic acid 39 51 25 8 41 61 19 15
B Isoleucine 20 24 17 2 28 29 25 1
Histidine 29 39 21 7 57 63 53 4
Cysteine 7 11 10 7 7 13 -14 9
Valine 18 23 15 3 25 28 21 3
Tyrosine 24 33 19 5 38 42 34 3
y-Amino n .
Butyric acid 7 9 4 2 20 21 18 1
C Alanine 8 22 -5 8 13 25 4 9
Proline -1 1 -3 1 -8 1 18 6
Glycine -1 3 4 3 2 5 -1 2
Total (ppm) 805 938 679 83 1296 1382 1232 44
Group division is the same as that of the previous report?.
Table 5 Influence of initial glucose concentration on yeast growth.
Initial glucose Number of yeast Glucose Alcohol

Yeast strain

(%) cells (X107/ml) consumption (%) production (%)

3.8 12.6 3.8 2.3
K001 10 9.4 4.1 2.6

15 5.4 4.8 2.6

20 5.6 4.3 2.2

3.8 12.6 3.1 1.9

1 9. 4. 2.
AKLL 0 6 4 4

15 7.0 3.8 2.1

20 3.2 4.0 2.2

15°C, 5 days standing culture, Initial yeast cell number 1.7X 10%/ml
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Table 2 Influence of temperature on uptake of amino acid by yeast

cells.
K-901 AK-1
Group Amino acid

15°C  30°C 15°C 30°C
Glutamine 127 62 123 81
Lysine 84 78 76 38
Threonine 67 53 65 61
Methionine 81 68 71 83

Aspartic acid

66 63 64 64

Arginine 57 41 43 47
Leucine 43 34 42 39
Asparagine 62 44 60 55
Serine 19 13 18 16
Tryptophan 35 36 32 46
Phenylalanine 20 14 19 18

Glutamic acid

24 19 24 20

B Isoleucine 16 15 15 16
Histidine 24 24 21 29
Cysteine 12 23 11 21
Valine 15 11 14 15
Tyrosine 20 13 18 19
y- Amino n-butyric acid 1 -4 2 -1

¢ Alanine 4 -11 4 0
Proline 1 1 0 -5
Glycine -2 -5 1 -6
Total (ppm) 775 589 719 707

Group division is the same as that of the previous report®.
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Table 3 Comparison between standing culture and shaking culture on the growth of yeast cells.

Standing culture

Shaking culture

Average Maximum Minimum gtap'da}rd Average Maximum Minimum Star'ldgrd
eviation deviation

Number of
yeast cells 6.5 7.8 4.6 1.0 13.5 15.8 11.0 1.8
(X 107/ml)
Glucose
consumption 4.3 5.8 3.5 0.7 4.2 5.3 3.4 0.7
(%)
Alcohol
production 2.7 3.7 2.2 0.5 2.8 3.5 2.3 0.4
(%)

Growth temperature 15°C, Growth period ; 5 days, Yeast 8 strain

Initial number of yeast cells 2X10°/ml
EIE ENS 803



HH - G - B - PR - B - iR BB ORI B 2BIRN T S BIUA AT KT T BB R

Table 6 Influence of initial glucose concentration on the uptake of amino acid.

initial glucose (%) K-901 AK-1
Group  Amino acid 3.8% 10% 15% 20% 3.8% 10% 15% 20%
Glutamine 122 113 103 91 122 117 100 89
Lysine 83 74 64 59 86 74 60 54
Threonine 65 60 56 52 64 61 55 51
A Methionine 74 74 68 61 74 72 60 56
Aspartic acid 64 59 54 47 64 61 52 45
Arginine 58 52 40 40 60 47 34 31
Leucine 40 40 33 36 40 40 35 34
Asparagine 47 44 40 34 48 45 39 33
Serine 20 19 17 15 21 19 16 14
Tryptophan 21 29 26 26 25 28 22 28
Phenylalanine 18 19 17 16 18 19 15 15
Glutamic acid 20 19 12 9 24 21 14 6
B Isoleucine 15 15 14 12 15 15 13 12
Histidine 28 24 17 18 28 24 16 16
Cysteine 36 32 25 21 34 31 23 22
Valine 12 14 12 11 13 14 11 10
Tyrosine 14 17 14 12 17 17 12 11
y-Amino n-butyric acid 1 3 0 1 3 1 1
C Alanine 1 5 2 2 8 0 -3
Proline -1 0 -1 -4 -1 -1 1 -1
Glycine 0 1 -2 -1 1 1 -1 -1
Total (ppm) 739 710 610 554 764 711 575 523

Group division is the same as that of the previous report?. Other legends are the same as shown

in Table 5.

Table 7 Influence of initial number of yeast cells on growth of sake

yeast cells.

Initial number of yeast

2X10°/ml 2X107/ml

Number of yeast cells (x107/m
Glucose consumption (%)
Alcohol production (%)

1)

6.5 9.5
4.3 4.2
2.7 2.8

K-901, 15°C, 5 days culture
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Table 8 Influence of initial number of yeast cells on uptake of

amino acid

Initial number of yeast

Group Amino acid
2%X105/ml  2X107/ml

Glutamine 102 124
Lysine 89 76
Threonine 68 50

A Methionine 94 110
Aspartic acid 80 90
Arginine 60 47
Leucine 57 37
Asparagine 67 63
Serine 26 10
Tryptophan 33 23
Phenylalanine 27 20
Glutamic acid 39 19

B Isoleucine 21 13
Histidine 32 22
Cysteine 11 33
Valine 19 10
Tyrosine 25 16
y-Amino n-butyric acid 8 1

c Alanine 10 5
Proline 0 2
Glycine 1 -3
Total (ppm) 867 752

Group division is the same as that of the previous report?. Other

legends are the same as shown in Table 7.
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Table 9 Influence of initial pll on growth of sake yeast

Initial pH of medium

3 4 5 6 7
Number of yeast cells (X107/ml) 2.9 3.3 3.6 3.7 2.3
Glucose consumption (%) 2.8 4.1 3.7 3.2 2.9
Alcohol production (%) 1.8 2.1 2.3 2.3 1.8

K-901, 15°C, 5 days standing culture, Initial number of yeast cells 2% 10°/ml

Table 10 Influence of initial pH on the uptake of amino acid during growth
of sake yeast.

Initial pH of medium

Group Amino acid
pH3 pH4 pH5 plé6 pHT

Glutamine 65 74 87 76 71
Lysine 46 54 71 59 56
Threonine 52 48 56 51 52
A Methionine 80 76 87 78 80
Aspartic acid 41 39 45 56 55
Arginine 49 89 120 90 77
Leucine 9 10 12 9 11
Aspargine 37 35 38 13 1
Serine 5 5 7 6 5
Tryptophan 32 35 43 33 24
Phenylalanine 9 8 9 9 9
Glutamic acid 10 12 22 26 30
B Isoleucine 8 8 9 8 9
Histidine 14 9 23 18 19
Cysteine 13 8 12 3 -13
Valine 6 8 9 7 7
Tyrosine 14 17 21 17 15
y-Amino n-butyric acid 11 18 21 14 12
c Alanine 10 14 16 14 12
Proline 0 -11 -8 -4 -3
Glycine 0 2 3 2 1
Total (ppm) 510 557 702 585 529

Group division is the same as that of the previous report?. Other legends are
the same as shown in Table 9.
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