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Abstract

This study was carried out to analyze the changes in nitrogen compounds, free-amino acids and volatile
organic acids of traditional Korean Soy Sauce with two different fermentation jars and varying Meju concentra-
tion. Total nitrogen content in the glass jar was higher than that of the clay jar. However, the glass jar
contained more nitrogen in ammonia type nitrogen and less in amino type nitrogen than clay jar, resulting
in inferior quality. Total free amino acids content was highest on the 150th day. Among free amino acids,
the concentration of glutamic acids, aspartic acid, serine, alanine and lysine, which give sweet and savory
taste, were higher than that of the others. Phenylalanine, valine, leucine and isoleucine, which give bitter
taste, were also present in significant quantities. Among identified volitile organic acids, acetic acid was present
in the hightest concentration, and it’s concentration was higher in the jar than in the glass jar. Meju concentra-
tion 1:4 showed slow increse while 1.3:4 showed similar trends in the glass jar 1:4 and clay jar 1.3:4, and
it's concentration decreased after the ripening period in all samples. In addition valeric acid and capric acid

were also present in small quantities.
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Table 1. Contents of Nitrogen compounds in soy

sauce (g N/100 g sample)
Total Formal Ammonia Amino
N N N N

Clay jar 1:4

90 days 0.86°  0.53f 0.20% 0.33%
150 days 091c  0.54' 0.18° 0.34¢
210 days 096 056 0.21% 0.35¢
Glass jar 1:4

90 days 1.11¢ 048 0.19¢ 0.29%
150 days 1219 049 0.22¢% 0.278°
210 days 1.38¢ 059 0.31% 0.36¢
Clay jar 1.3:4

90 days 1.29¢  0.70° 0.24« 0.46¢
150 days 1.84° 0.99° 0.28% 0.72!
210 days 1.95 1.04° 0.22% 0.73¢
Glass jar 1.3:4

90 days 145° 0.76% 0.31%* 045°
150 days 1620 083« 0340 0.49%
210 days 1.83* 090> 0.35% 0.55°
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Table 2. Relative contents of Nitrogen compounds
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Table 3. Free Amino Acid Contents in Soy sauce
at 90 days

to total nitrogen in soy sauce (%)
Total Formal Ammonia Amino
N N N N
Clay jar 1:4
90 days 4416 2725 10.18 17.07
150 days 46.63 27.76 9.46 17.69

210 days 4946 28.74 10.75 18.00
Glass jar 1:4

90 days 5138 24.88 9.67 15.22
150 days 6221 2540 11.21 14.14
210 days 71.05  30.08 16.09 18.71

Clay jar 1.34

90 days 66.22  36.20 12.34 23.86
150 days 9445 51.26 14.45 36.51
210 days 100.00  53.62 11.36 3743
Glass jar 1.3:4

90 days 7460  39.02 15.89 23.14
150 days 8329 42.78 17.74 25.09

210 days 94.00 4643 18.00 2822
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Clay Glass Clay Glass

jar jar jar jar

1:4 1:4 13:4 134
Aspartic acid 0.18 0.14 019 034
Glutamic acid* 047 043 051 0.80
Asparagine 0.04 0.07 004 004
Histidine* 0.05 0.04 0.05 0.07
Serine** 0.13 0.13 015 0.21
Arginine 0.16 0.17 017 024
Glycine* 0.09 0.07 009 014
Threonine* 0.09 0.09 010 0.16
Alanine* 0.18 0.16 017 026
Tyrosine® 0.11 0.12 011 0.14
Methionine** 0.03 0.02 002 005
Valine*** 0.15 0.14 015 024
Tryptophan 0.03 0.02 001 0.03
Phenylalanine* 013 0.15 014 022
Isoleucine™* 0.14 0.13 014 023
Leucine* 0.20 0.23 020 033
Lycine* 0.17 0.16 016 027

*. significant by Meju concentration ($<0.05)
**. significant by Meju concentration ($<0.01)
*e. significant by Meju concentration ($<0.001)

Table 4. Free Amino Acid Contents in Soy sauce
at 150 days

Clay Glass Clay Glass

jar jar jar jar

1:4 1:4 1.3:4 134
Aspartic acid 0.21 0.14 034 038
Glutamic acid* 0.55 045 085 0.89
Asparagine 0.05 0.07 009 005
Histidine* 006 005 009 008
Serine** 016 015 025 024
Arginine 0.19 0.18 012 027
Glycine* 010  0.08 019 0.16
Threonine* 0.11 0.10 018 0.18
Alanine* 020 017 030 029
Tyrosine* 0.12 0.13 021 020
Methionine** 0.03 0.02 0.06 0.04
Valine*** 0.17 0.16 030 0.27
Tryptophan 0.02 0.02 003  0.02
Phenylalanine* 015 017 028 024
Isoleucine™* 0.06 0.14 027 026
Leucine* 0.23 0.24 042 038
Lycine* 0.18 0.18 031 030

*. significant by Meju concentration ($<0.05)
**. significant by Meju concentration (p<0.01)
*. gionificant by Meju concentration (p<0.001)
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Table 5. Free Amino Acid Contents in Soy sauce
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Table 6. Relative Contents of Volatile Organic acid

at 210 days in Korean Traditional soy sauce (%)
Clay Glass Clay Glass Acetic  Butyric Valeric Capric
jar jar jar jar acid acid acid acid
1:4 1:4 13:4 134 Clay jar 1:4

Aspartic acid 0.21 0.16 035 038 90 days 59.72 1833 - -

Glutamic acid* 0.56 0.49 090 089 150 days 63.04 15.31 - -

Asparagine 0.05 0.07 010 005 210 days 60.33 13.08 - -

Histidine* 006 005 009 008 Glass jar 1:4

Serine** 0.16 0.15 0.26 0.24 90 days 32.10 31.05 _ 1.90

Arginine 0.19 019 013 027 150 days 4173 3037 — 3.03

Glycine* 0.10 0.08 0.20 0.17 210 days 43.52 28.45 — —

Thre.onine* 0.11 0.11 018 018 Clay jar 134

AlamrTe* 0.20 0.18 031 028 90 days 3703 3198 _ 912

Tyrosine* 0.12 0.14 022 019

- 150 days 78.70  23.80 - 6.12

Methionine ‘ 003 003 006 005 210 days 8640 2752 196 _

Valine*** 017 017 032 027 : : i

Tryptophan 002 002 003 003 Glass jar 1.3:4

Phenylalanine* 014 018 030 024 90 days 4308 548 277 -

Isoleucine** 016 015 028 026 150 days 4887 462 240 -

Leucine* 023 026 043 0.38 210 days 10000 944 - -

Lycine* 0.20 0.18 034 031

*

: significant by Meju concentration ($<0.05)
**. significant by Meju concentration (p<0.01)
**%*. significant by Meju concentration (<0.001)
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