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High-quality Japanese sake brewing by the newly developed enzyme
preparation “Gluc Gin”

Kimio IwaNo, Hitoshi AMANO
(Akita Prefectural University, Nakano Shimo-shinjyo, Akita 010-0195,
*Amano Enzyme Inc. 4-179-35, Sue-cho, Kakamigahara, Gifu, 509-0108)

A new enzyme preparation “Gluc Gin”, which can be used for brewing high-quality Japanese sake
(Junmaiginjou-syu, ginjyou-shu or junnmai-shu etc.) at low-temperature fermentation, has been
developed. Test brewing using “Gluc Gin” was performed at 13 Japanese sake breweries. “Gluc Gin”
was used as a replacement of tome-koji, or as an addition to tome-koji at the test brewing. Results
showed that fermentation (moromi) periods, the amount of pure alcohol acquisition, and the ratio of the
sake cake of "Gluc Gin” differed only slightly compared with those of the control with no enzyme
addition. No significant differences regarding the composition of the general components, amino acid,
or the fragrance components between the test sake and control sake were recognized. It was clearly
shown that newly developed ”Gluc Gin” developed functions almost equally to Ginjou-koji, and can be
used as a replacement for tome-koji in low-temperature fermentation.
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Table 1 Details of the test brewing.

Brewing Brewing Test Polished Total rice Koji (%) Enzyme Enzyme/Total
location  Classification ratio (%) (kg) Control Test dosage(g) rice(g/1000kg)

1 Junmai-ginjou Replacement 50 600 18.3  11.7 110 183

2 Junmai-ginjou Replacement 50 2,000 20.5 12.2 500 250

3 Ginjou Replacement 50 630 20.6 12.2 132 210

4 Ginjou Replacement 50 1,750 21.4 13.4 350 200

5 Ginjou Replacement 50 3,515 15.4 10.2 450 128

6 Ginjou Replacement 50 3,515 15.4  10.2 850 242

7 Ginjou Replacement 50 3,000 21.0 13.3 600 200

8 Ginjou Replacement 55 1,900 21.1 12.6 400 211

9 Ginjou Replacement 58 3,485 21.0 12.6 738 212

10 Ginjou Replacement 60 13,000 17.7  11.5 2000 154

11 Ginjou Replacement 60 2,400 20.8 12.5 400 167

12 Junmali Replacement 55 6,000 19.5 11.5 1500 250

13 Junmai-ginjou Addition 50 2,020 21.8 21.8 250 124

14 Ginjou Addition 50 3,000 21.0  21.0 200 67

15 Junmai Addition 60 1,500 20.8  20.8 190 127
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Table 2 Fermentation condition and components of the general ingredients of test and control sakes

Fermentation

Components of general ingredients.

Max tem-  Moromi
Brewing  Brewing perature periods Alcohol (%) Meter Acid Amino acid
. . Test .
location Classification C) (days)

Control Test Control Test Control Test Control Test Control Test Control Test

1 Junmai-ginjou Replacement 11.5 10.5 33 35 16.2- 16.0 4.0 5.0 1.3 1.3 1.0 1.1
2 Junmai-ginjou Replacement 13.0 13.0 23 24 18.2 18.3 3.0 2.0 1.7 1.8 1.5 1.8
3 Ginjou Replacement 10.5 10.5 27 27 156.7 15,6 —2.0 —2.0 1.5 1.7 0.9 1.0
4 Ginjou Replacement 12.0 12.0 23 22 17.0 17.0 5.0 40 16 1.5 0.9 1.0
5 Ginjou Replacement 10.3 10.7 28 23 17.3 177 —4.0 —4.0 1.6 16 1.4 1.2
6 Ginjou Replacement 10.3 10.8 28 24 17.3 17.3 —4.0 —-2.0 1.6 1.6 1.4 1.2
7 Ginjou Replacement 10.7 10.7 35 35 19.2 18.6 5.0 50 15 1.6 1.4 1.5
8 Ginjou Replacement 12.5 12.5 19 20 16.4 16.8 —11.0 —9.0 1.8 2.0 1.2 1.6
9 Ginjou Replacement 12.0 12.0 29 33 18.6 18.8 —4.5 —-50 2.2 2.2 1.5 2.0
10 Ginjou Replacement 12.0 11.9 23 25 18.0 17.8 3.0 4.0 2.2 22 1.0 1.0
11 Ginjou Replacement 14.0 14.0 21 20 18.3 18.3 -—3.0 0.5 1.5 1.7 1.5 1.3
12 Junmai Replacement 12.0 12.0 20 26 16.9 17.6 —2.5 50 1.9 1.8 1.2 1.2

Average 11.7 11.7 26 26 17.43 17.48 —2.50 —0.20 1.70 1.74 1.23 1.32
13 Junmai-ginjou Addition 11.0 11.0 31 32 16.8 16.7 1.0 —1.0 1.5 1. 1.2 1.2
14 Ginjou Addition 10.7 10.8 35 35 19.2 19.0 5.0 40 15 1.7 14 15
15 Junmai Addition 12.7 13.0 27 23 18.3 18.3 1.5 0.0 1.6 16 1.2 1.2

Average 11.5 11.6 31 30 18.10 18.00 5.00 1.00 1.53 1.63 1.27 1.30

Ingredients before alcohol addition are shown.
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Fig.1 The influence of Gluc Gin on the amino acid composition (Replacement).
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Fig.2 The influence of Gluc Gin on the amino acid composition (Addition).
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Table 3 Results of the test brewing

Estimated . Measured
Estimated
. . . . 100% 100%
Brewing Brewing Dissolution . Sake cake .
. o e Test Alcohol yield Alcohol yield
location Classification rate(%) /0 (%) W0

Measured
Sake cake
(%)

Control Test Control Test Control Test Control Test Control Test

1 Junmai-ginjou Replacement 62.6 61.5 281 277 60.9 63.8 298 281 72.5 80.0
2 Junmai-ginjou Replacement 74.7 75.0 334 335 30.8 29.9 333 364 46.2 43.7
3 Ginjou Replacement 68.5 68.3 296 295 46.2  46.7 296 274 47.6 54.2
4 Ginjou Replacement 71.4 72.2 322 324 39.1  37.0 323 319 37.4 39.4
5 Ginjou Replacement 76.0 74.9 327 325 27.6  30.3 334 334 39.0 39.5
6 Ginjou Replacement 76.0 76.1 327 328 27.6  27.2 334 323 39.0 49.2
7 Ginjou Replacement 74.2 71.7 336 324 31.9 38.3 330 330 43.1 43.9
8 Ginjou Replacement 74.7 76.1 308 318 30.7  27.3 322 329  42.7 40.1
9 Ginjou Replacement 76.0 77.6 327 334 27.6  23.6 367 384 27.6 24.1
10 Ginjou Replacement 77.0 75.7 344 340 25.1 28.3 384 387 29.1 30.4
11 Ginjou Replacement 76.0 74.6 330 329 27.5 31.0 383 375 31.5 325
12 Junmai Replacement 75.0 75.1 325 339 30.0  29.8 336 360 34.2 34.8
Average 73.5 73.2  321.4 322.3 33.8 34.4 337 338 41 43
13 Junmai-ginjou  Addition 72.6 73.1 320 319 36.1  34.8 — — 51,5 49.5
14 Ginjou Addition 74.2 73.8 336 332 31.9  33.0 330 330 43.1 39.5
15 Junmai Addition 73.8 74.5 327 328 33.1 31.2 349 348 38.7 39.3
Average 73.5 73.8  327.7 326.3 33.7 33.0 340 339 44.4 428
Table 4 Amino acid related to the urine base cycle
Brewing Brewing Test Urea Citruline Ornithine Arginine
location Classification Test Control Test Control Test Control Test Control
1 Junmai-ginjou Replacement 0.0 0.0 0.3 0.2 0.7 1.4 2.0 1.1
2 Junmai-ginjou Replacement 3.7 3.5 0.3 0.0 1.8 1.7 31.4 20.0
3 Ginjou Replacement 0.0 0.0 0.2 0.2 1.1 1.4 3.0 3.7
4 Ginjou Replacement 5.0 3.1 0.3 0.3 1.3 1.1 5.9 3.1
5 Ginjou Replacement 3.1 0.0 0.3 0.0 2.6 2.9 24.6 24.8
6 Ginjou Replacement 2.7 3.2 0.3 0.5 2.3 2.7 29.7 23.2
7 Ginjou Replacement 4.6 0.0 0.6 0.7 1.9 2.9 10.1 10.4
8 Ginjou Replacement 6.9 9.5 0.3 0.3 1.6 1.4 36.2 21.1
9 Ginjou Replacement 7.3 6.4 1.2 0.6 4.7 2.9 29.3 16.3
10 Ginjou Replacement 3.1 3.2 0.7 0.4 2.7 2.4 22.7 19.1
11 Ginjou Replacement 5.0 4.7 1.1 0.0 5.1 6.1 13.9 8.9
12 Junmai Replacement 3.1 0.0 0.0 0.0 2.2 1.8 30.0 25.9
Average 3.7 2.8 0.5 0.3 2.3 2.4 19.9 14.8
13 Junmai-ginjou Additon 0.0 2.9 0.0 0.0 0.7 0.8 5.2 1.0
14 Ginjou Additon 3.3 3.1 0.6 0.6 2.5 2.9 2.8 10.5
15 Junmai Additon 2.7 3.0 0.4 0.0 2.6 2.8 35.8 28.8
Average 2.0 3.0 0.3 0.2 1.9 2.2 14.6 13.4
(mg/100 ml sake)
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Table 5 Differences of volatile components (ppm)

. . Acetoalde- Ethyl i-Amyl Ethyl Lthyl . i-Amyl
B;?:::g C];:?f?::gun Ethyl Acetate Butyrate Acetate  n-Caproate n Caprylate n Propanol i+ Butanol Alcohol
Control Test Control Test Control Test Control Test Control Test Control Test Control Test Control Test Control Test
I Junmai ginjou 20 25 40 69 1.8 16 7.9 6.1 3.7 33 0.6 04 52 55 46 49 98 113
2 Junmai ginjou 21 30 111 123 2.1 24 6.7 69 31 29 0.5 0.5 65 6 64 64 132 IR
3 Ginjou 19 21 93 75 1.6 1.4 44 46 1.2 149 03 03 61 4 72 54 12 105
4 Ginjou 23 24 49 86 1.3 1.2 8.2 7.4 41 49 06 0.7 6 52 73 68 119 119
5 Ginjou 17 21 109 105 1.9 1.7 44 52 16 1.7 05 05 67 65 59 60 122 120
6 Ginjou 15 21 109 113 1.9 1.7 47 57 16 1.8 04 0.5 6 63 58 61 119 117
7 Ginjou 19 30 69 68 1.8 1.7 4.7 50 3.7 3.2 05 04 60 69 66 70 149 132
8 Ginjou 2425 76 71 1.9 1.9 42 43 25 23 05 05 81 84 55 62 115 117
9 Ginjou 18 15 68 78 0.0 0. 4.0 4.3 32 28 0.0 0.0 43 58 6l 66 129 136
10 Ginjou 12 9 94 100 1.6 1.7 4.7 49 1.5 1.3 0.0 0.0 72 75 58 59 11l 111
11 Ginjou 2219 50 63 0.0 1.4 2.8 3.7 12,9 104 0.9 0.9 100 8 55 58 115 142
12 Junmai 13 13 63 73 1.1 1.2 3.7 3.6 3.5 3.2 0.0 0.0 62 74 50 58 114 1%
Average 186 21,1 776 8.8 1.4 1.5 50 51 35 3.3 0.4 0.4 66.1 67.0 59.8 59.9 120.7 123.8
13 Junmai ginjou 11 12 81 33 1.7 1.6 35 3.3 3.8 3.0 0.7 0.6 37 40 50 53 111 145
14 Ginjou 19 23 70 71 1.8 1.8 46 4.8 3.6 35 05 0.5 6! 7067 67 118 120
15 Junmai 13 19 100 103 2.3 23 53 55 1.6 1.7 00 00 160 108 55 5 117 123
Average 14.3 18.0 84.0 857 2.0 1.9 45 4.6 3.0 2.7 0.4 0.4 66.0 72.7 57.3 58.7 115.3 129.3
Table 6 Results of the sense evaluation
BreW}Hg Brewing Classification he number of chosen panelists Statistical significance
location Control Test
1 Junmai -ginjou 17 17 Not significant
2 Junmai-ginjou 16 18 Not significant
3 Ginjou 8 26 Significant at 1 % level
4 Ginjou 14 19 Not significant
5 Ginjou 11 23 Significant at 5 % level
6 Ginjou 15 18 Not significant
7 Ginjou 16 18 Not significant
8 Ginjou 20 13 Not significant
9 Ginjou 19 15 Not significant
10 Ginjou 22 12 Not significant
11 Ginjou 20 14 Not significant
12 Junmai 17 17 Not significant
13 Junmai ginjou 20 13 Not significant
14 Ginjou 22 12 Not significant
15 Junmai 21 13 Not significant

Sense evaluation was carried out by 34 panelists with a pair test.
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