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Effects of the protein compositions of raw material rice on parallel fermentation and

brewed sake components.

Kimio IwaNO, Nobushige Nakazawa, Toshihiko 110,
Hitoshi TakaHasHI*, Yasuki UEHARA**, Ryuji MATSUNAGA
(Akita Prefectural University, Nakano Shimo-shinjyo, Akita 010-0195,)

The effects of protein components in the raw material rice on parallel fermentation, concentration

and the form of nitrogen compounds, amino acid composition, general components, and aroma compo-

nents of the brewed sake were investigated. Both the concentration and from of a nitrogen compound

in sake were greatly inlfuenced by the protein compositions in the raw material rice. Total amounts of

the nitrogen compounds of the sake, which was made by using ‘Shunyou’ (Former line name was

Hokuriku 183) showd low levels (50% of other kinds of rice). The amino acid compositions in sake were

affected by protein compositions in the raw material rice. The sake made from ‘Shunyou’ has low
amounts of amino acid formation (60% of other kinds of rices) and amino acids related to the urea base
cycle. Hydrogen sulfide smell generating was observed in the early days of the fermentation when
‘Shunyou’ was used. This may be caused by a defect in the amino acids required for the growth of yeast.
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Table 1 The protein composition of the 70% polished raw material rice.

Well digestible protein
37-39 kD

Total protein 76 kD- 57 kD

poorly digestible protein

26 kD 22-23kD 16 kD 13 kD

Varieties of rice content precursor precursor glutelin a globulin glutelin b prolamin prolamin
(g/100g-rice) (%) (%) (%) (%) (%) (%) (%)
Yamadanishiki 4.8 5.2 5.4 27.6 8.4 23.3 10.6 19.5
Misatonishiki 4.0 7.4 5.3 29.8 10.0 24.3 10.3 12.7
Shunyou 4.9 6.2 3.7 12.7 15.2 10.4 12.7 39.2
Miyamanishiki 4.5 9.8 6.1 29.9 5.4 23.3 8.2 17.4
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Fig. 1 Time course of fermenation

Table 2 Effects of different raw material rice on the componets of brewed
japanese sake

Yamadanishiki  Misatonishiki Shunyou Mivamanishiki
Sake meter 2.7 6.3 —0.4 1.0
Alcohol (%) 18.1 18.9 17.8 18.3
Acid 2.9 2.7 2.8 2.8
Amino acid 1.0 0.8 0.6 0.9
Glucose (%) 2.4 2.3 2.8 2.7

Table 3 Effects of different raw material rice on the parallel fermentation.

Yamadanishiki  Misatonishiki Shunyou Miyamanishiki

Liquification rate (%) 73.1 75.3 73.1 74.9

Saccharification rate (%) 91.0 92.2 90.8 91.0

Fermentation rate (%) 92.1 92.7 90.8 91.3

Estimated alcohol uptake(1/t) 326.3 342.8 320.9 331.6

Estimated sake cake yield (%) 34.8 29.3 34.7 30.2
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Fig. 2 Various forms of the nitrogen compound in the brewed Japanese sake
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Table 4 Amino acid composition of the brewed Japanese sake.

Yamadanishiki  Misatonishiki Shunyou Miyamanishiki

Phosphoserine 0.67 0.64 0.71 0.67
Taurine 5.72 5.61 5.80 5.41
Urea 4.10 2.66 0.00 3.50
Aspartic acid 3.20 2.70 1.86 2.98
Threonine 1.64 1.29 0.82 1.40
Serine 3.05 2.38 1.43 2.70
Asparagine 4.88 4.22 2.18 4.42
Glutamic acid 12.80 11.95 7.90 13.05
Glutamine 11.61 9.00 5.70 10.10
Sarcosine 0.91 0.78 0.00 1.04
a-aimino adipic acid 1.00 0.58 0.25 0.95
Glycine 8.42 7.47 5.32 8.76
Alanine 20.37 19.45 10.45 21.91
Citruline 0.26 0.00 0.00 0.29
a-aimino-n-bytyric acid 0.00 0.00 0.00 0.00
Valine 8.05 5.92 2.99 7.53
Cystine 0.25 0.27 4.09 0.00
Methionine 0.00 0.00 0.00 0.00
Cystathionine 2.34 2.22 2.46 1.03
Isoleucine 4.29 3.01 1.97 3.79
Leucine 10.03 6.72 4.87 9.27
Tyrosine 6.36 4.68 3.61 5.91
Phenylalanine 3.77 2.44 1.91 3.34
B-Amino iso butyric acid 0.91 0.31 0.28 0.31
y-Amino-n-butyric acid 0.63 0.56 0.23 0.42
Tryptophan 0.00 0.00 0.00 0.00
Ethanol amine 1.83 1.61 1.70 1.63
Ammonia 0.89 0.13 0.08 0.50
Hydroxylysine 1.38 1.08 2.51 1.23
Ornithine 3.76 3.18 2.47 2.78
Lysine 6.43 4.48 2.93 5.26
Histidine 1.07 0.92 0.69 0.88
3-Methylhistidine 0.22 0.00 0.00 0.29
Anserine 0.00 0.00 0.00 0.00
Carnosine 0.68 0.62 0.51 0.58
Arginine 32.48 22.59 15.69 31.40
Proline 11.15 5.28 14.64 9.86
Total 175.2 135.5 106.1 163.2

(mg/100 ml-sake)
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Table 5 Classification of the amino acid composition of the brewed Japanese sake.

Classification Yamadanishiki ~ Misatonishiki Shunyou Miyamanishiki
Acidic amino acids 9.1 10.8 9.2 9.8
Basic amino acids 22.8 20.7 18.2 23.0
Neutral amino acids 20.7 21.8 21.8 20.4
Hydrophobic amino acids 32.9 32.0 34.7 34.1
Related compounds 14 .4 14.7 16.0 12.6
Total(%) 100.0 100.0 100.0 100.0
Table 6 Volatile components of the brewed Japanese sake.
Yamadanishiki  Misatonishiki Shunyou Miyamanishiki
Acetoaldehyde 15.9 15.1 16.4 16.4
Ethyl acetate 83.7 96.6 76.2 78.4
Ethyl butylate 1.5 1.4 1.1 1.3
n Propanol 71.5 74.8 44.8 77.6
i Butanol 104.1 98.5 98.5 107.3
i~-Amyl acetate 3.2 4.0 2.9 2.8
i-Amyl alcohol 146.5 148.1 149.1 142.9
Ethyl n-caproate 0.6 0.4 0.6 0.2
Ethyl n-caprylate 0.5 0.0 0.0 0.0

(ppm)
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