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Studies on Organic Acids in Sake

(IIT) Composition of Organic Acids in Many Varieties of Sake

Harujiro Matsui and Seiichi Sato

(Department of Fermentation Technology, Faculty of Engineering, Hiroshima University, Hiroshima)

Organic acids were measured in twenty seven samples of Sake produced in several
areas of Japan, and in a deteriorated Sake caused by sluggish fermentation, as well as in
an abnormal mash caused from sluggish fermentation during the early period of brewing.

Organic acids were separated from Sake by ion exchange resin and fractionated by
partition chromatography using silicic acid column. Each acidic fraction was titrated

using a recording pH stat.

Seventeen organic acids including two unidentified ones were determined in the Sake
employed. Few differences were found in the composition of organic acids from one
locality of manufacture to another. In an abnormal mash and a deteriorated Sake the
amounts of total acid and lactic acid were found to be higher than those in normal Sake,

whereas the acetic acid content was the same.
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Table 1. General analysis of Sake.

Total Volatile
No. Name of Sake Grade Sake Alcohol Extract acid acid pH Brewing
meter Vol. % 0.1N-NaOH | 0.1IN-NaOH year
ml/100ml { mil/100ml
1 Taiheizan (Akita) Extra —4.1 16.6 6.0 18.90 2.53 4.28 1963—64
2 Hana Masamune (Akita) ” —4.6 17.0 6.3 19.72 2.43 4.30 ”
3 Iwategawa (Iwate) ” —11.0 16.2 7.2 20.99 2.06 4.28 ”
4 Inagawa (Fukushima) ” -4.1 15.7 5.8 17.32 2.37 4.08 ”
5 Tenko (Fukushima) ” —~5.7 16.3 6.2 20.09 2.23 4.40 ”
6 Mogamigawa (Yamagata) ” —1.6 16.5 5.5 21.82 2.26 3.98 "
7 Bunraku (Ibaragi) ” —-5.1 16.2 6.1 16.26 2.49 4.39 p
8 Tsukinoi (Nagano) ” -7.3 16.5 6.6 27.92 2.49 4.25 ”
9 | Chorys (Niigata) ” ~4.0 16.4 6.0 12.61 1.71 4.20 ”
10 Shinpo (Aichi) 1st —5.1 15.3 5.8 15.98 1.98 4.26 7
11 Miya No Yuki (Mie) ” -7.1 15.8 6.3 19.83 2.94 4.24 ”
12 Sekai-itto (Wakayama) Extra ~3.6 16.5 5.9 19.38 2.76 4.29 o
13 | Gekkeikan (Kysto) ” ~17.2 16.5 6.6 18.66 3.19 4.24 ”
14 Nipponzakari (Hydgo) ” —8.1 16.2 5.3 18.01 2.80 4.27 ”
15 Kiku Masamune (Hydgo) ” -3.1 17.0 6.0 21.46 3.33 4.31 s
16 | Fukujyu (Hyosgo) " ~6.1 16.8 5.4 19.48 2.22 4.40 "
17 Okan (Okayama) ” -10.2 16.7 7.1 20.86 3.23 4.29 ”
18 Hakubotan (Hiroshima) ” -12.1 16.6 7.4 20.86 2.76 4.23 ”
19 Kirei (Hiroshima) ” —-6.2 16.1 6.3 20.71 2.36 4.22 ”
20 Senpuku (Hiroshima) y -6.6 16.6 6.5 17.50 1.34 4.40 ”
21 Miyoshi Masamune (Hiroshima) ” -6.7 16.1 6.4 15.26 2.37 4.32 o
22 Tsukasabotan (Kachi) ” -2.1 16.5 5.7 19.27 3.33 4.03 o
23 Zuiys (Kumamoto) ” -2.9 16.3 5.7 20.34 2.92 4.26 ”
24 Tomi no Kotobuki (Fukuoka) ” -6.0 16.2 5.2 16.19 3.27 4.42 ”
25 Tenkd (Fukushima) 2nd —4.2 15.4 5.7 18.45 2.41 4.23 o
26 Sekai-itto (Wakayama) ” —6.6 -15.3 6.1 18.49 3.13 4.44 ”
27 | Fukujyu (Hyogo) ” -2.9 15.5 5.5 16.85 3.27 4.27 ”
28* — (Yamaguchi) — +2.4 18.0 5.8 42.75 14.69 4.34 ”
29%* | ‘mash (Hiroshima) — — —_ — 65.00 — - 1964—65

*

**  Sluggish fermentation mash at the early period of brewing

“Deteriorated Sake caused by sluggish fermentation
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Table 2. Composition of organic
\. Acids . ) g
E g, 9 g 0 5.0

No. o< oM < 9 copa] o 3™ -
1 0.006  0.006  0.150 — - 0.018  0.018  0.406
2 — 0.069  0.127 — 0.088  — — 0.312
3 0.012  0.058  0.104 — - 0.085  0.025  0.346
4 — 0.056  0.116 - — — — 0.349
5 0.024  0.012  0.139 - - 0.051 - 0.517
6 — 0.098  0.093 - - 0.058 0.508
7 — 0.081  0.110 - - 0.035  0.023  0.368
8 — 0.090  0.122 — 0.052 - 0.009  0.421
9 0.018  0.011  0.081  0.024  0.018 — — 0.436
10 - 0.062  0.058 — 0.012 — 0.010  0.533
1 — 0.260  0.104  0.035  0.023  0.064 - 0.395
12 —~ 0.104  0.139  0.044 — — — 0.453
13 — — 0.122 — 0.028  0.035 — 0.426
14 - 0.028  0.134 — 0.012  0.023  0.029  0.491
15 — 0.018  0.128 — 0.018 - 0.028  0.437
16 -~ 0.085  0.104  0.011  0.011  0.033  0.021  0.414
17 - 0.087  0.220 - - — -~ 0.459
18 0.012  0.052  0.093 - - 0.007  0.009  0.417
19 0.012  0.046  0.139 — 0.023 — 0.000  0.422
20 - - 0.116 — 0.024 — 0.011  0.356
2 — 0.133  0.069 — 0.016  0.027  0.021  0.405
22 — 0.104  0.174 — 0.012  0.023 — 0.619
23 - 0.040  0.116 — 0.081 — 0.542
24 - 0.056  0.130  0.023  0.023  0.021 — 0.404
25 - 0.052  0.081 - 0.037 0.023  0.537
26 - - 0.324 - 0.120  0.035  0.023  0.642
27 - 0.062  0.122  0.014  0.021 — 0.026  0.316
28 - 0.056  0.444 — — 0.087 — 0.975
29 - 0.058  0.164  0.012 - - - 1.742

The amount of acid was expressed as meq. per 100 ml
* Pyrrolidone carboxylic acid, —; no peak was tound,
~ ; sharp separation was not obtained
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acids in Sake.
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0.422 - 0.053  0.070  0.099 - 0.220  0.081 -
0.510  0.084  0.046  0.075  0.122 - 0.226  0.150 —
0.459 - 0.104  0.044  0.116 — 0.370  0.163 -
0.322  0.029  0.021  0.029  0.075  0.012  0.162  0.081  0.058
0.744 — 0.104  0.048  0.104  0.035  0.243  0.099 —
0.476  0.023  0.017  0.029  0.179  0.017  0.336  0.196 —
0.552  0.017  0.056  0.035  0.122 — 0.197  0.127 —
0.781  0.060  0.070  0.035  0.127 — 0.243  0.104 —
0.403  0.011  0.011  0.064  0.046 — 0.150  0.093 —
0.300 — 0.026  0.029  0.074  0.012  0.054  0.023 —
0.522 — 0.035  0.070  0.061 - 0.211  0.070 —
0.502 — 0.044  0.064  0.087 —~ 0.220  0.174 -
0. 430 — 0.035  0.095  0.069 - 0.191  0.064  0.093
0.435 — 0.085  0.070  0.072 — 0.151  0.139 -
0.529 — 0.139 0.070 — 0.243  0.064 —
0.571  0.020  0.081  0.052  0.113 — 0.194  0.083 —
0.687  0.035 — 0.046  0.110 - 0.336  0.035  0.075
0.625  0.064 — 0.150  0.068  0.023  0.116  0.050  0.025
0.478  0.052  0.067  0.046  0.035  0.012  0.220 - 0.083
0.582 — — - 0.116  0.024  0.196  0.099 -
0. 396 — 0.019  0.051  0.081 - 0.156  0.052 —
0.515 - 0.023  0.046  0.110 - 0.146  0.130 —
0.633  0.023  0.081  0.029  0.104 - 0.255  0.099 —
0.312  0.012  0.122  0.046  0.064 — 0.208  0.046 —
0.506  0.023  0.023  0.075  0.122  0.035  0.208  0.046  0.127
0.203 - 0.046  0.017  0.110  0.014  0.162  0.087 —
0.486  0.029  0.05  0.046  0.088  0.012  0.127  0.104 -
0.214 — 0.019  0.030  0.093 - 0.078  0.222 —
0.238 — - 0.055  0.206 - 0.304  0.082 —
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