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Diversification of Honkaku-shochu using different Aspergillus luchuensis.
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We previously reported that the flavor of ime-shochu was changed by increments of amino acids in
moromi mash. We therefore investigated the effects of protease activity produced by Aspergillus sp. on
the flavor of imo-shochu in this study.

Three strains of Aspergilius Iuchuensis -KBN 4038, KBN 4041, and KBN 4080~ were selected from 55
candidate strains by enzyme activities. Koji made with the selected strains showed higher enzyme activi-
ties than the control, which was made with commercial tane-koji. In particular, the acid protease activities
of the selected strains were 1.3 to 1.7 times higher than that of the control A small scale fermentation
test of imo-shochu revealed that the amino acid contents in moromi-mask made with the selected strains
increased in proportion with their protease activity.

The concentration of 1-octen-3-ol in imo-shochu using KBN 4038 was 32 times higher than the control

Sensory evaluation revealed that sweet and koji-fke flavors were stronger in imo-shochu made with
selected strains compared to the control. The taste of #mo-shockuy made with KBN 4038 or KBN 4041 was
evaluated as sweeter, richer, and less irritating than that with the control. Jme-shochx made with KBN
4080 had fruity and floral flavors, with a sweeter taste compared to the control,

As a result, the enzyme activity of A. luchuensis significantly affected the sensory quality of imo-sho-
chu; accordingly, selection of the Asperigillus strain by enzyme activity would be beneficial for diversifica-
tion of the imo-shochu flavor.
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Table 1 The second selection result of the strain

The form of de-koji

Enzyme activites (U/g koji)

BEQ e Glowiti -fhdidh, Mo Myekm. . A AP ACP
entanglement  color
4038 O + = = o7 34+03 190291007 29462106
4041 O = = o 3303 23.852+ 1,166 3461 =117
4044 O + & - 53+01 6,979+ 440 2934 =816
4045 @] o5 == = 73L08 7,584+ 328 3189514
4052 @] ++ * = 5401 6,957 405 2733154
4053 O & % = 67104 9412 +985 5,253 =427
4059 O o et ™ 64+04 11,516+ 902 2,706 =527
4080 @] + &+ = 58=08 20854+1348 2852 £200
4087 @] 4+ - e 7304 26314978 3.390 = 660
4122 O + + = £ 69+01  24003+257 3.230 =405
4123 O ++ + - 70+05 23852x1166 325014
4124 O + + i 47=]11 21,373+ 146 2231223
4125 O ot * - = 6602 23860+ 1916 3,264 =95
4126 O ++ =& # = 55206 19366%2511 2608474
4128 O ++ =+ = T 6104 21118976 220620
A. luchuensis ([Control) O + + - - 50=01 15547 +861 2526+ 188

O (Good) ©% (Bad), +++ {Strong, Many) < — (Weak, Few)

FN1E F12z 5

Mean * SD {n=2)
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1:KBN4038
2:KBN4041
3:KBN4053
4:KBN4080
5:KBN4087
6:KBN4122
7:KBN4123
8:KBN4124
9:KBN4125

10: KBN4126
11:KBN4128

12: 4. niger ATCC1015
13: 4. luchuensis TFO4308

Results of Fum gene PCR in selected strains.
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Table2 Acidity and enzyme activites of the selected ko7 strain

ity Enzyme activites {U/g dry koji) A
AA® AsAA®  GA®  BG™  CEL® XY™ AP¥ ACP™®
KBN4038 35 £0.1 424+40 322x40 193+5 223x3 453+2 330+17 44535+138 8,568 £251
KEN4041 33 £00 317=16 254+3 253=12 132+7 3450 1235 38823%315 7006 £67
KBN4080 46 +02 17326 14326 1623 224%6 212+36 119=38 34715+222 6,068 + 395
Control 68 *03 149=2 1314 217£12 422+7  183+30 157+40 26181+1122 7.102+834
Mean = SD (n=2)
1. e-Amylase, 3 2: Acidresistant o-Amylase, ¥ 3 : Glucoamylase, 3% 4: £-Glucosidase. 3 5 Cellu-
lase, % 6 : Xylanase, ¥ 7! Acid Prolease, 3 8: Acid Carboxypeptidase

Table3 Analysis of the 2nd ferment moromi-mash

) Moromi Absolute 5 Suger The number of yeasts
i‘j“d‘i‘t‘;’ slobiol  alcehol ngdaﬁif Total Reducng Total Vishle Rawe
(%) (g) (%) (%)  felyy W0y (%)
KBN4038 44%00 59+03 28=01 15100 151 £1 L1%01 19%02 03%£00 L1=0l 03:01 242%43
KBNADAL 4400 S6+00 27%00 15101 150 £1 1700 16400 03£00 17=03 05+02 323+09
KBN4080 43=00 59+00 25+01 152403 151 +3 L1400 16402 03200 17+06 04401 258=24
Control 4200 62%02 2001 153202 151 £2 15%03 14401 03+00 12403 04%01 296 +04

Mean * SD (n=2)
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Fig.2 Amino acid composition and level of the 2nd moromi of imo-shochu of a black koii selected strain
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Tabled4 Average and standard deviation of concentrations of volatile compounds of imo-shochu

Volatile compounds concentration

Crapoiihd (unit) PeakRI—prrioss  KBN404L  KEN408)  Control
Alcohol (4)
n-Propyl aleohol (mg/) 1,038 132+0 1408 1354 145%5
Isobutyl alcohol (mg/l) 1098 267+6 264+12 2B7+2 2401
Isoamy! alcohol (mg/D 1216 304+3 2841 279+18 209+1
l-octen-3-0l (pg/l) 1448 527422 28230 174%12 160
Aldehyde (6)
Acetaldehyde (pg/) "74%  1262+18 1516169  1133+99 1.220+61
Tschutyraldehyde {ue/) 907 57.7+13 64.0+06 570108  640%34
2. Methylbutyraldehyde  (ug/l) 909 56.0=14 604+15 523+126  568%12
Isovaleraldehyde (pe) 910 581+11 635%25 474=115 46610
Furfural (ug/) 1459 44633 427 +40 356+35 437 £69
Benzaldehyde (peg/MD) 1519 769£3530 738001 427016  486+015
Terpene (3)
p-Cymene (ug/) 1266 035:008 037008 037017  037+006
Rose oxide (pg/1) 1369 038+001  034*002  034=002 034002
Linalool (ug/) 1545 828+032  748+009 7482015  748*028
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Fig.3 Spider plot for sensory evaluation of (A)odors
and (B)tastes of imo-shochu of a black koji
selected strain.
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