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Experimental Ginjo-Sake Brewing by Using Fuzzy Neural Network.

Yoshio NisHipa?, Taizo Hanar', Akemi Katavama®, Hiroyuki Horopa',
Iwao Fukava® and Takeshi KOBAYASHI'
{ Department of Biotechnology, Graduate School of Engineering, Nagoye Universily,
Chikusa-ku, Nagoya 464-01' and Food Research Institute, Aichi Prefectural Government,
2-2-1 Shinpukuji-cho, Nishi-ku, Nagoya 451, Japan)

To examine applicability of a fuzzy neural network (FNN) to decision of moromi temperature in
ginjo-sake brewing process, two kinds of ginjo-sake were made and compared. Temperature of the one
moromi was calculated automatically by the FNN, while that of the other was manually managed by
the foji, a sake-brew master. Baumé, alcohol concentration and temperature from 25 kinds of ginjo
moromi made in 17 sake breweries in Aichi prefecture from 1989 to 1531 were used to construct the FNN

madel for decision of ginjo moromi temperature.

Each sake brewing employed 100 kg total Wakamizu rice polished to 50% and sobrgjomoto made by
using a ginjo-sake yeast, S. cerevisige FIA-2 strain. Temperatures during the first 11 days changed
similarly for the both moromi. However, temperatures from 12 to 29 days in the case of the FNN control
were 0.5-1.5°C lower than those of the manual control. Although there were some differences in the
concentrations of flaver components {e g, 4.20 ppm iso-amylacetate in the sake by the FNN control,
3.82 ppm by the manual eontrol), the seven panelists judged that ginjo flavor of the two kinds of sake
was similar. The concentrations of chemical components, physical properties and sensory evaluation
had almost the same values in these sake, suggesting that ginjo-sake can be made under the FNN
control with almost the same quality as that made under the manual control of the dofi.
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Table 1 Materials for ginjo-sake brewing.

Moto Soe

Naka Tome

(Seed)  (First foed) (Second feed) (Third feed)  10tal

Rice (kg) 3.5 13.5 30 53 100
for steaming rice 2.5 8.5 22 44 78
for koji 1.0 4.0 8 9 22
Water (£) 4 156 37 84 140

inthe ginjo sake brewing, 5 £ and 5 ¢ water were supglemented to the fermentation tank at 4th and 11th

day respectively.

Althe end of ginjo sake brewing, 30¢ alcohel (36% wiv concentration) wan added to the fermentation

lank.
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Moromi time (d)

Fig.1 Time course of temperature(a), Baumé(h)
and alcohol concentration{c) of moromi
mash controlled manually and by FNN
control,
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Fig.2 BMD curves of moromi mash controlled
manually and by FNN control. Solid lines
and hatched areas show the reference of
each run and control region 4, respectively.
BMD : Baumé, specific gravity of the moromed, was

multiplied by numbar of morensi mashing
day.
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Table 2 Analysis of ginjo-sake brewed by the
FNN control and the manual control.

Measuring subject FHM Manual
Baumé |-} 0.7 -0.8
Aleohol (%) 172 17.4
Acidity (mi} 1.20 1.25
Amino acidity [ml) 0.70 0.80
Total sugar (mg/mi) 45.8 44,1
Glucose (mg/mi) 1.5 128
Byruvic acid (mg/mi) 170.8 148.8
0D () 0144 0.158
Sake cake ratio (%) 48,1 a7.0
Ise-Amyl alcohol{A) (ppm) 134 134
isa-Amyl acetate{E) (ppm) 4.20 a.82
(E/A) X100 an 2.85
Ethyl caproate {ppm) 1.59 118
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Table 3 Comparison of sensory evaluation of
ginjo-sake.

Flavor Taste Harmony I:;?l,lmljnn

FMN 343 20 2,57 2mn

Manual | 357 3.29 .29 3.57
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