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Results & Discussions

Comparison of each amino acid component between 120°C and 140°C treatment
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m120°C m140°C
120°C 140°C

Total amino acids : 8125ppm Total amino acids : 6359ppm

Almost all amino acids are reduced, especially arginine and glutamic acid. %)
— Due to differences in the thermal stability of amino acids

%) Consistent with the report by Yu-Rin Jeong et al.
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120°C
Liquefaction rate : 44%,. Total amino acids : 1125ppm-N, Ammonia : 23ppm-N
S °

e

—) =] Ammonia

QXJ o ® Organic acids, etc.

Peptide Amino acids Increase in

amino acids

Bl P

140°C

Liquefaction rate : 40%. Total amino acids : 856ppm-N, Ammonia : 74ppm-N
] .

@X". —) ° ® Ammonia

° ® Organic acids, etc.

Peptide Amino acids Decrease in

amino acids

120°C treatment is optimal for elution of high concentrations of amino acids.
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Rice bran and sake lees, which are disposed of in the vinegar production process

Rice-plant White and Sweet sake Unrefined sake
22t) brown rice

Rice Saccharific Alcohol
polishing ation fermentation

Additives for Vinegar

: Trial conditions
. + 120S240 - 140S240

Squeezing

Grain vinegar
m =

Brewer's alcohol

- o 5
Acidification Acetic acid bacteria feed f ’4

FEDH

Rice bran
Liquefaction rate : 67% (180R30)

Analyt1ca1 values for each component ppm]
ﬂ-
180 308 1544 1580 22 834

120%* 240 176 309 574 11 185

* Supernatant

Sake lees
Liquefaction rate : 44% (120S240)

Analytlcal values for each component [ppm]

T ﬂ-

8125 113 127 21 26
140 240 6359 127 124 23 25
180 30 2927 238 58 27 37
RFEBERER
Erie FERERE
Experimental operation
1. Acetic acid fermentation process
‘Add alcohol and acetic acid bacteria - Ana]ysis Item
: inegar

Liquefied product @ m  gm Total nitrogen : TN

Total amino acids
Ammonia :NH,-N
Phosphorus :P
Minerals(K, Ca, Mg)

g r

Acetic acid
fermentation

4 days

Test results for sake lees vinegar

Energy Protein Lipids Carbohydrate Sodium (Na) Salt equivalent Acidity

1205240 25keal 1.7g 0.0g 5.7g 2mg 0.005¢g 4.39%
1405240 26kcal 2.1g 0.0g 5.5g 2mg 0.005¢g 4.37%
Grain vinegar 25kcal 0.3g 0.0g 7.0g 3mg 0.0g 4.20%
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Behavior of each component in the fermentation process

Sake lees vinegar (120S240)

Amino acid Phosphorus and minerals

Now

Concentration [ppm]

Day 0 of Day 2 of Day 4 of Pasteurization
fermentation fermentation fermentation
Day 0 of Day 2 of Day 4 of Pasteurization
fermentation  fermentation  fermentation ap mK mCa uMg
Amino acids were increased by Phosphorus and mineral
the fermentation process. This components were not lost due to
was attributed to the increase in fermentation and were present in
water-soluble peptides by the a stable manner.
bacteria.

FEDH

~Summary of this study~

Comparison with commercial products [ppm]

Amino acid P K Ca Mg
Sake lees
vinegar(120s240) el 289 18 " *
Sake lees
vinegar(140s240) 4767 21 106 o 28
Grain vinegar
(Company A) 1412 1 12 “ Y
Rice vinegar
(Company A) 3405 648 320 34 146
Black vinegar o, 1021 1166 93 282
(Company B)

» The amino acid component is higher than that of black vinegar and rice

black vinegar, which is a good result.

» The amount of phosphorus and mineral components was not sufficient,

and this is an issue for the future.
— This can be solved by blending it with mineral-rich rice bran liquefied product.
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2000 Comparison of Amino Acids 00 Comparison of phosphorus and mineral content
6000 —_
E g 1000
25000
= 2 00
S 4000 £
= S 600
£ 3000 =
54 =
B g 400
£ 2000 £
S o I I
Q 1000 Q200
0 0 “
Sake lees Sake lees  Grain Rice Black Sake lees Sake lees Grain Rice vinegar Black
vinegar  vinegar vinegar (A)vinegar (A)vinegar (B) vinegar vinegar vinegar (A) (A) vinegar (B)
(120°C)  (140°C) (120°C) (140°C)

mp mK mCa "Mg

The amino acid component is higher than that of common grain
vinegar, rice black vinegar and black vinegar, and we succeeded
in producing a vinegar rich in amino acids. However, the
phosphorus and mineral components are significantly inferior to
those of black vinegar and rice black vinegar, which is an issue
for the future.

FED

~Subcritical water treatment~
Liquefied rice bran [ ppm

Temperature [C| ﬂ-

180 308 1544 1580 22 834

Liquefied sake lees [ ppm

R ﬂ-

8125 113 127 21 26
~Vinegar production~
Acidity : 4.39% Sake lees vinegar [ppm]
Amino acid P K Ca Mg
1205240 5753 289 118 19 38

High concentrations of phosphorus and mineral components were found to
be obtained from rice bran. It was found that sake lees leach amino acids in
high concentration. Vinegar made from sake lees was found to be rich in
amino acids.
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