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(V) Changes of Amino Acids in Mashes Prepared in

Summer

Yuzo Ishigami and Hiroshi Ishlkawa
| Kozo Fujihara and Ryuzo Ueda

-The qﬁ‘antitative -changes of amino écids , dﬁring ‘the mash
process (from June 1961 to May ‘1962) were studied by determi-
ning the amount of amino acids in the acid hydrolyzate of mashes
(as total amino acid) and the mashes (as free amino ac1d) in
which soy bean (Mash No. 24 or defatted soy bean (Mash No. 37),
was used as the raw matefial The amino acid compositions of
the cake made from the mashes after 327 days fermentatlon were
‘also determined.

Free and total amino acids including threonine, glycine, alanine,
valine, leucine and lysine showed steady increase to the end of
‘the fermentation period. The ratio of free amino acid content
to the total amount of these amino acid in the mash after 30. dasrs
"was almost the same aé those in the mash after 327 days 'fer'-.
mentation. Free aspartic acid, serine and isoleucine in the mashes

increased during the fermentation period while total serine,



isoleucine,  especially aspartic acid, decreased. Free glutarﬁic
acid in the mash showed a maximum value after 224 days fer-
mentation despite the fact that the total amount was unchanged.
Free and total amino acids including histidine, esptcially arginine
and proline, decreased in the mash process.

Glutamic acid, aspartic acid and arginine were major amino
acids found in the cake. Judging from the amino acid composi-
tions of the raw soy sauce and the cake, it may be considered.
that proline, glutamic acid, aspartic acid and threonine were:
easily liberated into aqueous solution while leucine, glycine,
alanine and valine were apt to remain in the cake as protein.

There was appreciable difference in the extent of decrease of
amino acids during fermentation between mashes using soy bean
and defatted soy bean. The mash prepared from soy bean showed.
higher amino acid content than the mash from defatted soy bean

when both mashes contained same the amount of total nitrogen.
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Table 1 Changes of general components in mash (No. 24) using
soy bean as raw material (g/100ml)

Fermentation | Specific ‘ Total  [Formol Reducing
period gravity | NaCl |Extract| ] Alcohol | pH.
(day) (Bé) nitrogen(nitrogen| sugar
15 22.22 18.62 15.77 1.239 } 0.767 3.52 1.10} 4.9
30 21.95 18. 56 15.15 1.316 0. 673 1.74 2.14 ] 4.8
45 21.80 | 18.65 14.62 1.341 0.743 1.17 2.19 | 4.8
63 22.07 18.92 14.80 | 1.366 | 0.778 0.88 2.06 | 4.8
96 22.06 18. 89 14. 83 1.417 0.783 0.93 1.74 1 4.7
119 22.40 18.92 15. 67 1. 433 0.813 1. 02 1.86 | 4.7
224 22.47 | 19.21 15.30 | 1.449 | 0.829 1. 06 2.33 |1 4.6
262 22.30 | 19.35) 14.59 1.443 | 0.811 1.05 1.89 | 4.6
327 22.79 | 19.47 15.64 | 1.457 | 0.844 1.01 2.19 | 4.8
Table 2 Changes of general components in mash (No. 37) using
defatted soy bean as raw material (g/100ml)
Fermentation | Specific Total |Formol |Reducing
period gravity | NaCl |Extract| . ) - | Alcohol | pH
(day) (Bé) nitrogen|nitrogen| sugar
15 24.00 18.04 | 21.51 1. 145 0.571 8.70 0.23 | 4.7
30 - 23.80 18.04 | 20.99 1.257 | 0.626 6. 79 1.02 | 4.6
45 23. 47 18. 30 19.66 | 1.312 | 0.725 5.33 1.53 | 4.5
63 23.07 18.07 19.05 ¢ 1.334 | 0.741 4.63 2.30 | 4.5
96 23.11 18. 48 18. 62 1.397 | 0.714 4.10 1.98 | 4.4
119 23. 17 18.48 § 18.79 1.472 0.773 3.69 2.34 ] 4.6
224 23.15 18.36 | 18.71 | 1.432| 0,731 3.63 2.45 1 4.6
262 23.25 18.77 | 18.18 1.491 | 0.796 4.37 2.21 | 4.6
327 23.29 18.77 | 19.62 1 1.450 | 0.790 3.87 ©1.94 1 4.6
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Table 5. Analytical values of cakes obtained
' from mash" after 327 days fermen-
tation (%) _

Mash (No: 24)

-{using soy bean

Mash (No. 37)' o
using defatted -
soy bean

Moisture content

Total nitrogen

‘NaCl
Crude cellulose
"Crude ash

26.0
3.15
7.90

14.24
1.29

28.0
3.82
7.93

' 12.36

1 0.99

Table 6. Amino acid co.nten.ts of cakes odtained
from mash after 327 days fermentation
(g/100g) .

Amino acids

Mash (No. 24)

Mash' (No. 3;7)
using defatted

using soy bean| soy bean
Asprtic 2.01 2.38
Threonine 0. 75. . 0.79
Serine 1.26 1.52
Glutamic 2.30 2.66
Proline 0.39 0.57
Glycine 0.98 0.84
Alaninne 1 1.35 1.92
Valine 1.36 S 1.29
Methionine 0: 28 0.21
Isoleucine 1.08 1.07
Leucine 2.31 2..06
L P I
Lysine ©0.94 1,94
Histidine = 0.34 ~ 0.28
Arginine 2./49 1,77
Total '20.62 22.32
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