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The Influence of Mixed Yeast Culture on the Fermentation and Quality of Sweet Potato Shochu

Yoshinori ANDO, Ayaka TOMIYOSHI, Hiroyuki KAMESAWA and Shinji SETOGUCHI

For diversification of sweet potato shochu quality, we carried out shochu brewing using a mixed culture of two yeast

strains. Although using the same amount of each yeast as a fermentation starter, the ratios of each yeast were greatly

changed in the first moromi. The ratios ranked from highest to lowest in an order from Kagoshima No.5, No.4, No.2, and

Ko-CR-37. The ethanol tolerance, volatile compounds, and sensory evaluation changed depending on the ratios of each

yeast in the moromi. We confirmed that a mixed-culture fermentation diversified sweet potato shochu quality in a

full-scale test. As there was a high concentration of citric acid in the koji extract medium, differences in the growth rates

of each yeast increased. This result indicated that the differences in growth rates caused changes in the ratios of each

yeast in the moromi. We also confirmed that it was necessary to ferment from the second moromi or without sashimoto

in order to stabilize the ratios of each yeast and shochu quality.
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Table 1 Staining of yeasts on TTC and Erythrosine plates

K2 C4 H5 37
TTC plate red white pink pink
Erythrosine plate light light dark light

K2 : Kagoshima No.2, C4 : Kagoshima No.4,
H5 : Kagoshima No.5, 37 : Ko-CR-37

Table 2 Ratios of each yeast in the first and second moromi

K2:C4 K2:H5 K2:37 C4:H5 C4:37 H5:37
1st moromi on days 6 29:71 15:85 71:29 13:87 97:3 100:0
2nd moromi on days 4 11:89 3:97 77:23 10:90 93:7 100:0
2nd moromi on days 9 18:82 16:84 76:24 18:82 93:7 100:0

K2 : Kagoshima No.2, C4: Kagoshima No.4, H5 : Kagoshima No.5, 37 : Ko-CR-37
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Table 3 Analytical results of components in the second moromi

Single—culture fermentation

Mixed—culture fermentation

K2 C4 H5 37 K2:C4 K2:H5 K2:37 C4:H5 C4:37 H5:37
Total yeast (X 10° cells/g) 3.6 5.9 5.2 5.6 6.4 6.3 5.5 6.7 6.5 5.8
Moromi acidity (ml) 8.4 8.7 7.9 8.0 8.4 7.8 8.1 7.9 8.7 7.9
Total sugar (%) 2.4 2.2 2.1 2.3 2.2 2.2 2.3 2.1 2.6 2.1
Alcohol content (%) 14.9 15.9 15.9 15.6 15.7 16.0 15.6 16.1 15.5 15.8
Volatile acidity (ml) 3.0 1.4 1.5 1.7 1.5 1.7 2.0 1.3 1.3 1.4

K2 : Kagoshima No.2, C4 : Kagoshima No.4, H5 : Kagoshima No.5, 37 : Ko-CR-37

Table 4 Concentration of general flavor compounds in sweet potato shochu

Single—culture fermentation

Mixed—culture fermentation

K2 C4 H5 37 K2:C4 K2:H5 K2:37 C4:H5 C4:37 H5:37
(mg/I)

Ethyl acetate 72.3 72.6 65.2 70.6 80.6 60.1 79.3 73.7 69.3 63.1
n—Propyl alcohol 130 146 101 91 145 101 126 102 131 97
i—Butyl alcohol 142 252 223 427 203 214 219 223 280 224
i~Amy| acetate 5.0 8.8 6.1 21.2 9.2 47 89 8.4 9.9 5.6
active—Amyl alcohol 97 179 125 225 149 128 132 128 182 125
i~Amy! alcohol 303 428 283 564 411 294 390 299 449 290
B-Phenetyl acetate 3.8 43 3.7 10.2 47 5.3 42 55 49 6.9
3—Phenetyl alcohol 61.8 63.6 58.3 69.0 62.7 54.8 59.2 56.8 64.4 55.6
A/P 23 29 2.8 6.2 2.8 29 3.1 29 34 3.0
A/B 21 1.7 1.3 1.3 20 14 1.8 1.3 1.6 1.3
B/P 1.1 1.7 2.2 4.7 1.4 2.1 1.7 2.2 2.1 2.3

K2 : Kagoshima No.2, C4 : Kagoshima No.4, H5 : Kagoshima No.5, 37 : Ko-CR-37

A/P : ratio of i-Amyl alcohol to n-Propyl alcohol
A/B : ratio of i-Amyl alcohol to i-Butyl alcohol
B/P : ratio of i-Butyl alcohol to B-Phenetyl alcohol
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Table 5 Sensory evaluation of sweet potato shochu

Single—culture fermentation

Mixed—culture fermentation

K2 C4 H5 37 K2:C4 K2:H5 K2:37 C4:H5 C4:37 H5:37
. slightly . . . .
Odor acetic fruity light VEITy fruity and light sllgh'.cly sllghtly sllghtly slightly
complex fruity . acetic fruity fruity sweet
acetic
slightly slightly . ) . slightly
Taste bodY svyeet pungent pungent sweet body slightly slightly slightly pungent
astringent  mild sharp . pungent sweet pungent
sharp mild sharp

K2 : Kagoshima No.2, C4 : Kagoshima No.4, H5 : Kagoshima No.5, 37 : Ko-CR-37

Table 6 Analytical results of the second moromi at a full-scale test

Single—culture fermentation

K2

Mixed—culture fermentation

Volatile acidity (ml) 7.7

K2:H5
w/o sashimoto w/o sashimoto 1st sashimoto 2nd sashimoto
1.4 1.6 1.7
15:85 4:96 0:100

Ratio of each yeast (K2:H5) -

K2 : Kagoshima No.2, H5 : Kagoshima No.5
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Table 7 Analytical results of moromi at a full-scale test

Single—culture Mixed—-culture

fermentation fermentation
K2 C4 K2:C4
1st moromi on Day 6
Alcohol content(%) 15.2 14.8 14.9
Volatile acidity(ml) 16.5 48 8.6
Ratio of each yeast (K2:C4) - - 26:74
2nd moromi on Day 9
Alcohol content(%) 13.3 14.2 14.3
Volatile acidity(ml) 47 2.0 2.2
Ratio of each yeast (K2:C4) - - 26:74
Alcohol yield™ (L/t) 187 199 201

*Alcohol volume obtained from 1t of raw material
K2 : Kagoshima No.2, C4 : Kagoshima No.4

Table 8 Analytical results of sweet potato shochu at a full-scale test

Mixed—culture
fermentation

Single—culture
fermentation

K2 C4 K2:C4
(mg/1)
Ethyl acetate 100 111 105
n—Propyl alcohol 125 151 145
i—Butyl alcohol 143 247 213
i—Amyl acetate 5.0 11.8 9.1
active—Amyl alcohol 107 193 159
i—Amyl alcohol 242 432 378
B—Phenetyl alcohol 52.9 62.4 56
Acidity (ml) 1.9 0.5 0.6
. acetic fruity sweet—sour
Sensory evaluation ) A
body, bitter sweet harmonious
K2 : Kagoshima No.2, C4 : Kagoshima No.4
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Fig. 1 Effect of acidity of the medium on the growth curve
Yeast cells were cultured at 30°C with 20 rpm shaking rate
in koji extract media adjusted to acidities of 12, 22 and 32.
K2 : Kagoshima No.2, H5 : Kagoshima No.5
Symbols : —O—, K2-acidity 12; ——, K2-acidity 22;—0—, K2-acidity 32
-@-, H5-acidity 12;-4-, H5-acidity 22;-#-, H5-acidity 32

Table 9 Ratios of each yeast in the second moromi on Day 4

Mixed—culture

. K2:C4 K2:H5 C4:H5
fermentation

from 1st moromi 32:68 16:84 17:83

from 2nd moromi 23:717 70:30 74:26

K2 : Kagoshima No.2, C4 : Kagoshima No.4,
H5 : Kagoshima No.5
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Table 10 Analytical results of mixed—culture fermentation from 1st or 2nd moromi

Single—culture fermentation

Mixed—culture fermentation
from 1st moromi from 2nd moromi

K2 C4 H5 K2:C4 K2:H5 C4:H5 K2:C4 K2:H5 C4:H5
Alcohol content (%) 13.3 14.0 14.3 13.7 14.1 141 14.2 14.3 14.2
Volatile acidity (ml) 3.8 1.2 1.4 1.8 1.6 1.4 1.7 2.4 1.4
(mg/1)
n—Propyl alcohol 125 172 122 154 128 124 154 121 151
i-Butyl alcohol 140 221 200 179 192 199 191 160 208
i—Amyl acetate 3.5 6.7 42 4.7 4.5 47 55 4.0 5.6
i—Amyl alcohol 238 366 234 316 234 242 328 217 305
B—Phenetyl alcohol 62 63 62 60 63 59 63 64 66
A/P 1.9 2.1 1.9 2.1 1.8 20 2.1 1.8 2.0
A/B 1.7 1.7 1.2 1.8 1.2 1.2 1.7 1.4 1.5
B/P 1.1 1.3 1.6 1.2 1.5 1.6 1.2 1.3 1.4
K2 : Kagoshima No.2, C4 : Kagoshima No.4, H5 : Kagoshima No.5
A/P : ratio of i-Amyl alcohol to n-Propyl alcohol
A/B : ratio of i-Amyl alcohol to i-Butyl alcohol
B/P : ratio of i-Butyl alcohol to B-Phenetyl alcohol
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