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Development of the new yeast for brewing
YAMASHITA Hirokazu™ and TASAKA Mina™

In order to develop original Japanese sake, the breeding of sake yeast strains having the original
productivity of organic acid and amino acid was carried out. First, two haploid strains derived from the
sake-yeast SK201-1 were mutagenized with EMS, then 38 mutant strains were selected by dyeing red on
the YPD medium containing Erythrosine B. Next, the hybridization and the spore separation were carried
out for the recovery of brewing properties. Thus, 5 diploid strains to use small-scale sake brewing test
were obtained. In a small-scale sake brewing test, one (EB125) of these diploid strains produced higher
concentration of glutamate and lower concentration of malate and succinate than parent strain.
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Table 1. Proportions of material used for small-scale sake

brewing test.

Addition
Initial  Intermediate  Final Total
Total rice (g) 380 700 1030 2110
Additional rice (g)] 130 150 230 510
Koji rice (g) 250 550 800 1600
Water 500 1050 1500 3050
Lactic acid (ml) 2.0 2.0
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Table 2. Effect on the condition of mutation with EMS on the

cell viability.
Mutation 1.5% 1.5% 3.0% 3.0% 3.0%
with EMS | 15min. | 30min. | 15min. | 30min. | 60min.
Cell viability | 89% 72% 10% 4.0% 0.3%
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Table 3. Analysis of koji extract medium with mutant strains
after fermentation test.

Strain CO2 evolution | Acidity | Amino acidity
() (ml) (ml)
EB201 1.17 3.0 4.1
EB111 1.46 3.7 3.8
EB401 1.23 35 4.1
EB402 1.53 3.1 4.0
EB403 1.66 35 3.9
EB404 1.08 2.9 4.3
EB405 1.23 2.9 4.2
EB406 1.56 3.0 3.9
EB407 1.16 2.9 4.2
EB408 121 2.6 4.0
EB409 1.00 2.6 4.4
EB410 1.44 3.6 4.0
EB411 1.48 35 3.8
EB305 1.13 3.2 4.1
EB112 1.29 3.6 3.9
EB421 1.27 3.7 3.7
EB422 0.98 3.1 4.1
EB423 1.21 3.2 3.9
EB424 1.62 3.1 3.9
EB425 1.37 35 4.0
EB426 1.61 3.6 3.8
EB427 1.15 2.7 4.2
EB428 1.12 3.1 4.1
EB320 1.01 3.0 4.0
EB113 1.27 3.4 4.1
EB441 0.91 2.8 4.1
EB442 1.23 2.9 4.2
EB443 0.70 2.9 4.3
EB444 0.83 35 4.0
EB445 1.38 35 4.2
EB446 0.85 3.0 4.2
EB447 0.82 2.9 4.0
EB448 1.17 3.1 3.8
EB449 0.76 2.6 4.2
EB450 0.73 2.5 4.2
EB451 1.02 2.7 4.2
SK201-1-5 1.62 3.4 3.9
SK201-1-11 1.20 3.4 4.2

Table 4. Characteristics of mutant strains.

Strain S_tamablllty Grouth YPG
Erythrosin B TTC
EB121 Red PR +
EB122 Red Pink +
EB125 Red PR +
EB127 Red Pink +
EB111 White PW +
SK201-1 White Pink +
K701 White Red +

+ : good growth
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Fig.1. Program of breeding for sake yeast in this study.

Table 5. Analysis of sake brewed with parent and mutant strains.

Strain Alcohol  Acidity Amino acidity pH  Sake meter Glutamic acid |Citric acid P);r;(\j/ic Malic acid Su:;?ic Lactic acid Acetic acid
(%) (ml) (ml) (mg/L) (mg/lL)  (mg/L) (mg/L) (mg/L) (mg/L)  (mg/L)

EB121 18.6 3.3 25 4.3 -8.8 283 90 40 348 562 677 145
EB122 194 2.8 3.0 4.4 -0.3 317 84 30 290 592 625 151
EB125 171 2.7 41 4.6 -25.0 503 89 51 164 415 603 256
EB127 17.7 3.2 2.7 4.4 -17.8 297 82 43 361 556 700 148
EB111 18.5 3.6 2.6 4.3 -125 241 80 42 438 595 709 238
SK201-1| 194 31 24 4.4 -5.9 230 74 39 312 596 681 171
K701 18.9 24 37 4.6 -3.0 461 81 30 248 678 566 82
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