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Effect of the koji variety of Aspergillus species on the flavor formation of imo-shochu

{Part 1) Differences in enzyme activity of oji and imo-shochyu moromi

Yohei SHIRASHT, Mio Tareura', Kayu Oxutst®, Yumiko Yoskizaxs, Taiki FuTacam’, Hisanori TAMAKD,
Yutaka Wacu' and Kazunori TARAMINE™

('Bio'c Co., LTD, 111-1, Murocho-Uchida, Toyohashi, Aichi, 441-8087, *Education and Research Center for Fermentation
Studies, Facully of Agrieulture, Kagoshima University, 1-21-24, Korimoto, Kagoshima, 890-0065)

To clarify the effects of the koji variety on the flavor of imo-shochu, we prepared imo-shochu with
vellow, white, or black keji and investigated koji enzyme activities and chemical composition in meromi-
mash.

Yellow koff showed a higher «-amylase and acid carboxypeptidase activity, but lower kojf acidity, £
-plucosidase, cellulase, acid protease and lipase activities compared with white or black-kosi. Acidresistant
a-amylase activity, which is involved in liquification of the moromi-mash under acidic conditions, was 10
times higher in black or white-kosi than in yellow Zoji. Although the enzyme activities of white %Zoji were
similar to that of black kgji. white %oji had higher f-glucosidase and cellulase activities than black koji.

Imo-shochu moromi prepared with white koji or black keji contained higher citric acid compared
with yellow koji, and the pH of moromi was consistent with cliric acid concentration. In addition, the vis-
cosity of moromi was different among the kofi types; the mash prepared with vellow koji was stickier
than mash prepared with white or black-keji. This was likely caused by higher acid protease and cellulase
activities of black or white-koji. Although amino acid compositions in moremi prepared with white and
black koji showed similar tendencies, that with yellow kofi had a different amino acid balance. Similarly,
the organic acid composition in meromi differed among kaji types.

Key words : =8B (Imo-shochu), HH (Yellow koji). B8 (White koji), 288 (Black koji), B (moromi) —
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Table 1 Koji making method

Yellow koji White koj? and Black koji
Temperature (Humidity) Temperature (Humidity}
Cultivation time Cuitivation time
(Koji making time) Koji Incubator  {(Koji making time) Koji Incubator
(hour) {hour)

Tane-tsuke 0 30-31T 30T (95%) 0 35-36T 5T (95%)

Mori 20%1 33-34T 30 (95%) 201 39-41T 35 (95%)

Neka-shigoto 27+1 36-37C 33T (95%) 24+1 40-41T 33T (95%)

Shimai-shigoto 32+1  40-41TC 37°C (90%) 28+1 40-42T 32T (90%)

De-koji 42 41-42T 37T (90%) 42 34-36TC 32T (90%)
40 B i (c021)
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Table 2 Acidity and enzyme activites of koji

T Enzyme activites(U/g dry koji)
Acidity AAPT AsAARE GA®? BG™* CEL™® Xy ** AP®T ACP®® 1Ip*®
Yellow kori 0.2 £00° 2531 £277 14 =3* 252 £33" 3 =5 85 £1* 76 £2* 576l £220° 11230 =769 08 =03
White kofi 83 =01° 159 £6° 144 212° 225 7™ 433 =23 247 £18° 102 £3° 23650 £1305" 5212 £20%F 90 +04°
Black keji 74 +04° 120 £13° 110 :4° 185 £11™ 435 £29° 250 =3° 70 £4° 17988 =1421° 3736 £96° 34 =04°

Mean+5D(n=3)

¥ 1! a-Amylase. 3% 2 Acidresistant a-Amylase, 33 Glucoamylase, #4 ! f-Glucosidase, ¥ 5 : Cellulase, ¥ 6 - Xylanase

3 7 Acid Protease, 3 8 * Acid Carboxypeptidase, 3 9 © Lipase
The different letters{abe)show signifeant differences (p-value<0.05).
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Table3 Analysis of Ist ferment moromi(4dth day moromi)

; Moromi : Density of yeast
pH Acidity izﬁi alcohol zgiﬁf Total Viable Rate
(%) (X 10° cellsdg) (107 cells/g) (%)
Yellow kofi 47 £00° 35 =01* 95 +03" 180 =02 36 *01° 19 =01° 13 %01° 715 =62
White kofi 31 01" 328 =07° 52 02" 165 #00° 38 *02° 19 =01* 11 02" 587 =88
Black koji 31 £01° 207 £06° 59 =01° 172 =03" 37 =02° 18 =02 12 +01° 683 05"

Mean £SD(n=3)

The different letters(abc) show signifcant differences(p-value<0.05).

Tabled Analysis of 2nd ferment moromi{13th day moroms)

Moromi
alcohal
(%)

Amino

B Addiy e

Volatile
acidity

Density of veast

Total Viable Rate
(10 cells/g) (X1 cells’m) (%)

Sugar
Reducing
(%) (%)

Total

Yellow kojf 52 +0.1°
White koii 42 £01°
Black koji 43 =02°

28 =01°
89 £03*
82 +03"

26 £01* 147 £03* 12 =01
30 01" 153 £03* 15 =0.1°
30 £01° 153 £03* 15 +01°

23 02" 02 £01*
18 02" 03 =01*
18 £02° 03 £01°

17 02 09 £02° 505 £24°
19 %01*° 04 £01* 205 =55
19 £01* 03 =01° 163 %30

Mean+ 5D (n=3}

The different letters(ab.c)show signifeant differences{p-value<0.05).
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Table 5 Analysis of alcohol levels and shochu

Absolute  Unrefined ~ CWFefined iy tion

shochu
alcohol shochu Preg—— percentage
Yellow kgji 1270 =12" 337 =3° 377 £03° 953 =16
White kojf 1815 =46™ 345 *£11* 381 *02® 953 x20°
Black koji 1324 £21% 342 =3° 387 £04™ 955 +26°

Mean =3D{n=3)

The different letters{ab,c)show signifcant differences(p-valua<0.05).
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Fig.] Amino acid composition and concentration of fmo-shochu 1st moremi(dth day moromi)by different kojr.

Yellow koji 1st s [, White koji 1st ; B, Black kosi 1st

The different letters{ab,c)show signifcant differences (p-value<0.03),
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Fig.2 Amino acid composition and concentration of fmo-shocku 2nd moromi(13th day moromi) by different

kaji
Symbel: .

Yellow koji 2nd : 2], White koji 2nd : B]. Black ke 2nd ;

The different letters{a.b.c)show signifcant differences(p-value<0.05).
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Fig.3 Organic acid composition and concentration of ima-shochu 1st moromi{dth day moromiiby different
kort

Symbol: 4, Yellow koji 1st : [5], White &oji 1st : B, Black koji 1st ;

The different letters(ab.c) show signifcant differences {(p-value<0.05).
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Fig.4 Organic acid composition and concentration of ime-shochu 2nd moromi(13th day mamma)by different
kofi

Symbol: . Yellow koji 2nd : FF], White koj7 2nd BA. Black koji 2nd ;

The different letters{ab.c) show signifcant differences (p-value<005).
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