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Effects of the addition of a protease agent to mo-shochu moromi on the volatile compounds and

sensory characteristics of imo-shochu.
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Aiming to diversify the flavor of imo-shochu, we added protease to the imo-shochu moromi (moro-
mi) and investigated the flavor of imo-shochu. First, we selected four enzyme agents by protease activi-
ties and prepared imo-shochu with these enzyme agents. The viscosity of moromi was decreased and al-
cohol contents of moromi were increased by the addition of the enzyme. GC-MS analysis revealed that
higher alcohol concentrations in #o-shochu without an enzyme agent were 1.2-25 times higher than that
in imo-shochu with an enzyme agent. Concurrently, aldehyde concentrations in imo-skochu with an en-
zyme agent were 1.5-4.5 times higher than that in imo-shochu without an enzyme. Results of sensory eval-
uations showed that imo-shochu with an enzyme agent was judged as fruity with a baked aroma. Since
amino acid concentrations were higher in morom: with an enzyme agent, we investigated the effects of
amino acid on aldehydes formation during distillation.
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Table1 GC/MS analysis condition of the samples

Themodesorption system

Injection volume 100 ml

Entech 7100A

DB-WAX (60 m x 0.25 mm 1.d.0.25 xm film)
Herium,l ml/min., constant flow mode
40C, 5 min. hold — 3C /min. to 240C ~— 240C, 5 min. hold

GC Agilent 6890N
Column

Carrier

Oven

Analysis time 57.2 min.
Injector temperature 220TC
Transfer line 250C
Quadruple ion trap temperature 150T

Ton source temperature 250C

MS

Mode SCAN

Agilent 5975B

Table 2 Enzyme activities of enzyme agents used in this study

Enzyme activity (U/mg)

Enzyme agent name Origin Maker
APase™  ACPase™

Sumizyme ACP-G Aspergilius oryzae 877 8,237

DPP-G Aspergillus oryzae 55 1,651

FL-G Aspergillus oryzae 142 1,075 o . . .

. Shin Nippon Biomedical Laboratories, Ltd.

LPL-G Aspergillus oryzae 4,727 345

FP-G Aspergillus oryzae 1,330 3,926

AP-G Aspergillus niger 5578 68
Orientase 20A Aspergillus niger 19,361 1,045

. HBI Enzyme Inc.

AY Aspergillus sp. 24,202 1,182

Denazyme AP Aspergillus sp. 1,355 1,058 .
- ; ; Nagase ChemteX Corporation

Denapsine 2P Aspergillus niger 1,185 13
Protease YP-SS Aspergillus niger 7,563 56 Yakult Pharmaceutical Industry Co., Ltd.

% 1 Acid Protease, ¥ 2 : Acid Carboxypeptidase
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Table 3 General analysis of morom: and shochu
20A% AY* YP-85* ACP-G™ Control
Alcohol (%) 15.6 157 15.3 155 151
pH 41 41 42 42 42
-§Admy (ml) 9.0 94 84 85 8.2
S Volatile acidity (ml) 25 26 19 18 19
8 Total sugar (%) 14 1.3 14 1.3 1.3
Direct sugar (%) 0.7 06 04 0.3 03
Total amino acid  (mmol/L) 40.0 41.3 26.6 28.7 165
Distillation rate (%) 100.5 97.6 100.6 975 985
< Yield (ml/kg) 2293 230.4 2253 2286 223.1
EpH 41 38 40 40 40
“ Acidity (ml) 13 14 1.0 0.9 0.9
uv275 043 0.34 0.25 0.24 0.14

% 1 : Orientase 20A, ¥ 2 : Orientase AY, ¥ 3 : Protease YP-SS, ¥ 4 : Sumizyme ACP-G
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Table4 Fragrance ingredient analysis in GC/MS of higher alcohols and aldehydes in shochu

Peak-RI m/z CASNo. 20A™ AY*  YPSS™ ACP-G*™ Control

n-Propyl alcohol (mg/1) 1040 31 71-23-8 159 155 192 161 396
i-butyl! alcohol (mg/D) 1098 43 78-83-1 423 352 347 386 610
i-amy! alcohol (mg/D) 1216 55 123-51-3 452 363 419 446 550
Acetaldehyde (ug/D 745 44 75070 2,611 2,825 2,282 2,261 1,929
Isobutyraldehyde (ug/D) 806 43 78-84-2 172 216 139 163 129
2-Methylbutylaldehyde (ug/1) 909 57 96-17-3 271 307 189 211 153
Isovaleraldehyde (ug/l 912 44 590-86-3 283 271 151 157 94
Furfural (ug/1) 1460 96  98-01-1 2,243 1,677 1,298 1,181 814
Benzaldehyde (ug/t) 1523 105  100-52-7 10 12 7 6 7
% 1 Orientase 20A, ¥ 2 : Orientase AY, ¥ 3 ! Protease YP-SS, ¥ 4 : Sumizyme ACP-G
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Table 5 Sensory comments of the enzyme-added shochu

2047 AY™ YP-S5* ACP-G™ Control

Sweet Sweet Sweet Sweet Sweet

Smooth Dry Smooth Grainy Balanced
Taste  Umami Grainy Umami Rich Grainy

Astringency Bitter Bitter Bitter Bitter

Acidity Acidic Dry Asitringent Dry

Sweet aroma Sweet aroma Sweet aroma Sweet aroma Sweet aroma

Floral Baked confectionery Fruity Nutty Nutty
Flavor  Fruity Smooth Roasted Grainy Rich

Grassy Chemical Rubbery Soy sauce like Oily

Acetic smell Acetic smell Grassy Grassy

% 1 Orientase 20A, 3% 2 : Orientase AY, ¥ 3 : Protease YP-SS, ¥ 4 : Sumizyme ACP-G
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