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Studies on Amino Acids in Japanese Soy Sauce
(111) Changes in the Amounts of the Main Amino Acids during
the Mash ‘Process Accelerated with Elevating Temperature.
Kozo Fujiwara (Dept. Ferment. Techn., Facult. Engin. Osaka Unlv.)
Hiroshi Ishikawa (Tatsuno Shyoyu Co. Ltd., Tatsuno)
Atsuko Nanba (Osaka Joshigakuen Junior Colleg)

- Quantitative changes of free arginine, glutamic acid, glyciné,
isole.ucine, leucine, lysine, methionine, pHenylalanine and valine-
were investigated during the mash process which was accelerated
by keeping the temperature of the mash to 30°C.

The changes of the amounts of these amino acids, except for
arginine and glutamic acid, during the mash process were observed
so as to be able to divide them into three stages.

The first three days of the mash process correspond to the filrst..
stage where each of the water soluble free amino acids considerably
increased to the extent of about one third of the total amount of
amino acids.

The second stage, is the period between the'3rd and 30th day
after the preparation of the mash. At this stage, each of the free
amino acids continued to increase, though the increase at this
stage was less than that during the first stage. By the end of
this stage, the amount of the individual free amino acids in the
mash came to occupy about 60% of the total amount of the amino

acids.



The third stage corresponds to the rest period (after 30 day’s
development) during which the increase of the individual f{ree
amino acids was very little.

Free arginine in the mash showed a decrease in the maturing
period and the increase of free glutamic acid wasconsiderably

less than those of other amino acids.
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Table 1. Composition of Soy Sauces obtained from mash after 90
days fermentation.

. o . Thg ratio of
Specific Sodufm 4 1 otal I<'orn1()1 Entract | Sugars | Alcohol ‘;ﬂl‘;egn tot';l(i
grarity . chloride| nitragenj nitrogen pH totalg nitrog-
(Be”) (g/ (g/ (g/ (g/ (g/ (g/ en In raw
100mbD| 100ml)| 100ml) 100ml)|{ 100ml){ 100ml)imateriasl.
: (%)
No.1! 22.68 18.91 1 -1.414 0.771 14.7( 16.43 2.37 1.65 75. 4
No.2| 22.87 18.56 1.397 0.759 |4.6] 17.58 3.23 1.79 74. 9
No.3] 22.91 18. 62 1. 389 0.760 (4.6 17.58 3.03 1.84 75.0

* Iigures expaessed as glucose
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Fig. 1. Changes in the amounts of total-N
and amino-N during the mash
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Table 2. Changes in the amounts of the amino acids during the
mash process. (No. 1)

Adgal ;sg Arginin%Glgct:?gﬁC Glycine Iifi)ileeu- Leucine| Lysine Mlitrl:éo' 512?1??12 Valine
0 0.275 1.15 0.32 0.24 0.43 0. 38 0. 086 0.26 0.34
1 0.795 1.90 0.69 0.62 1.16 1.08 0.184 0.98 0.74
3 1.80 5.10 "1.52 1.67 2.90 2.37 0. 465 1.92 1.73
5 2.21 5.22. 1.92 | 2.01 3.84 2.44 0.59%4 2.26 2.16

10 — — |. - — 4.00 | 2.90 — — —

20 3.32 5.58 2.40 2.60 4.50 3.31 0. 589 2.48 2.68
30 3.61 7.32 2.50 3.14 4.68 3.38 0. 683 2.82 | 3.01
45 1.65 6.44 2. 49 2.67 4.56 3.89 0. 647 2.82 2.83
60 2. 86 6.92 2.81 2.88 5.24 4.49 0.712 3.09 3.11
90 0. 402 7.16 2.91 3.01 5.30 4.23 0.709 | 2.88 3.25

Figures expressed as mg/g

Table 3. Changes in the amonuts of the amino acids during the
mash process. (No. 2)

Adgdx\nsg ArginineGlggénic Glycine ISC?II]Ceu_ Leucine| Lysine Mfitl}lléo' 51}; i?ryli Valine
0 0.295 1.01 0.27 0.16 0.47 0.27 0.076 | 0.29 0. 36
1 0.910 | 2.32 0.70 0.64 1.14 1.10 0.202 { 0.98 0.77
3 1.72 4.75 1.48 1.55 2. 83 2.27 0.446 | 2.06 1.67
5 2.13 4.26 1.56 1.74 2.76 1.96 0.417 | 1.78 1.70

10 2.73 5.25 1.93 2.19 3.60 2.80 0.520 | 2.00 2.16
20 3.30 5.81 2.25 2.60 3.97 3.29 0.587 | 2.32 2.51
30 2.95 6. 48 2.41 3.01 4.38 3.72 0.596 | 2.62 2.84
45 2.89 6. 80 2.69 2.64 | 4.88 4.01 0.672 | 2.86 2. 90
60 2.70 7.22 2.75 2.69 4.89 4.38 0.6563 |. 3.12 3.02
90 0.324 | 7.14 2.82 3.01 4.83 3.90 0.715 | 2.75 3.07

Figures expressed as mg/g



Table 4. Changes in the amounts of the amino acids during the
mash process. (No. 3)

Ad!’:;Sg Arginine Glzzzilgnc Glycine IS(':?L?' Leucine| Lysine NI:{:QO' 5}; ?1?317 le' Valine
0 0.319 1.02 0.24 0.23 0.57 0.30 0.087 0.38 0.35
1 1.19 2.85 0.92 0.82 1.66 1. 38 0. 263 1.17 1.01
3 1.88 5.01 1.55 1.66 2.92 2.29 0. 466 2.00 1.70'
5 2. 40 4.89 1.88 2.06 3.27 2.50 0. 469 1.92 1.98

10 3.22 5. 66 2.12 2.37 3.84 2.90 0.527 2.19 2.40
20 4.08 5.90 2.36 2.99 4.33 3.42 0.651 2.64 2.82
30 2.65 5.50 2.46 2.98 4.28 3.45 0.617 2.64 2.89
45 - —_ -— 2.88 - 3.90 - — -

60 3.36 7.42 2.75 2.74 5.18 4.20 0.709 2.99 3.14
0 0. 402 6.34 2.67 3.01 5.16 4.10 -0.730 2.77 3.05

Figares expressed as mg/g
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Table 5.

amino acid in the mash.

The ratio of each free amino acid to corresponding total

T e— Fermantation
- " =~—___ Period 0 days .3 days 30 days. 90 days
Amino- acid T |
Arginine 5.9 36.7 61.4 7.5
Glutamic acid 5.2 26.2 34.8 37.0
Glycine 6.6 36.2 58.6 66. 6
Isoleucine 4.0 32.5 60.7 60.1
Leucine 6.4 34.1 53.5 65.4
Lysine 5.1 37.5 57.1 66. 1
Phenylalanine 7.4 44.2 62.5 65.1
Valine 7.3 34.0 60.9 63.8

Figures expressed as %
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