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Abstract

This study was carried out in order to analyze the changes in nitrogen containing taste compounds of
traditional Korean soy sauce with varying Meju concentrations (Meju-water ratios of 1:4 and 1.3:4) and ripening
periods (up to 2 years), and to investigate correlation between sensory characteristics and taste compound
contents via contents assay and sensory evaluation of soy sauce samples. Nitrogen compound contents were
higher in 1.3:4 than in 1:4 for all nitrogen compounds. Free amino acid contents were highest in soy sauce
ripened for 210 days. Among amino acids, glutamic acid was highest concentration. Nucleotides and their
related compound contents did not vary with concentrations and were highest in the sample ripened for
210 days. In direct sensory evaluation of soy sauce, overall taste preference showed positive correlation to
sweet taste. Likewise, overall taste preference showed positive correlation to umami, nutty, sweet taste in
the sensory evaluation of seaweed soup seasoned with soy sauce. Sensory evaluation score was higher in
1.3:4 than in 1:4. According to the correlation assay of taste compound contents and sensory evaluations,
nitrogen compounds (such as amino type nitrogen), amino acids (such as glutamic acid, aspartic acid, and
lysine, and etc.), nucleotides (such as AMP, IMP, and etc) had significant influence on the sensory characteris-

tics of soy sauce, and therefore we can conclude that these compounds affect the taste and quality of soy
sauce.
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Table 1. Operation Condition of HPLC for Analysis
of Free Amino Acid in Soy sauce

Mobile Phase: A) 20g Sodium acetate+600 W TEA
940 m/+CH;CN 60 m/
B) 60% CH;CN
Column: Pico-Tag column(3.9X150 mm, 4 um)
Flow rate: 1.0 m// min
Detector: UV 254 nm
HPLC system: Waters 510
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Table 2. Operating Conditions for the analysis of Nu-
cloetides and its Related Compounds by HPLC in
Soy sauce

Mobile Phase :

1% trietylamine-phosporic acid (pH

6.5)
Column : p-Bondapack Cis (3.9 mmX30.0 cm)
Flow rate : 2.0 m//min
Chart speed : 0.5 cm/min
Detector : UV Detector at 540 nm
Injection : 10 W
Instrument  : GILSON HPLC
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Table 3. Cotents of Nitrogen compounds in soy sauce
(g/100g sample)

Total Peptide Formol Ammonia Amino
N* N N* N* N*

Meju conc. 1:4

Odays 09709 0.3074 0.3659¢ 0.1725' 0.1934"
90days 1.1012' 0.3200 0.4207° 0.1865" 0.2315'
150days 1.2362° 0.3338 04390¢' 0.2173% (.2217¢
210days 1.2473° 0.3165 04573 0.2190¢ 0.2382"
2days 13562 03399 04848 0.22727 0.2576°

Meju conc. 1.3:4

Odays 1.0083* 0.3306 0.5397¢ 0.2431° 0.2966*
90days 1.4121¢ 03995 0.6403° 0.2924¢ 0.3479°
150days 1.5922¢ 04141 07729 0.3398° 0.4329°
210days 1.7386° 0.4401 0.8506° 0.3513° 0.4993¢

2years 1.826% 04967 0.8465°
*5<0.001

0.3626° 0.4972°
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Table 4. Contents of Total amino acid/free amino acid in Meju conc. 1:4 soy sauces (%)
Odays 90days 150days 210days 2years
Aspartic acid 0.42/0.13 0.45/0.14 0.46/0.14 0.46/0.15 0.45/0.15
Glutamic acid 0.98/0.33 1.20/0.43 1.27/045 1.22/0.49 0.99/0.30
Serine 0.20/0.12 0.21/0.11 0.22/0.12 0.23/0.13 0.23/0.11
Glycine 0.15/0.05 0.16/0.05 0.17/0.05 0.17/0.05 0.18/0.05
Histidine 0.14/0.14 0.13/0.04 0.14/0.04 0.14/0.05 0.14/0.03
Arginine 0.15/0.11 0.21/0.16 0.23/0.17 0.23/0.18 0.24/0.16
Threonine 0.18/0.11 0.15/0.09 0.16/0.10 0.17/0.10 0.17/0.10
Alanine 0.21/0.10 0.18/0.16 0.20/0.17 0.21/0.18 0.20/0.18
Proline 0.11/0.11 0.12/0.12 0.13/0.13 0.14/0.14 0.14/0.14
Tyrosine 0.12/0.08 0.10/0.08 0.12/0.09 0.13/0.08 0.12/0.09
Valine 0.22/0.13 0.19/0.12 0.21/0.14 0.21/0.14 0.21/0.14
Methionine 0.07/0.05 0.08/0.04 0.08/0.06 0.08/0.04 0.09/0.03
Cystein 0.09/0.06 0.08/0.05 0.08/0.06 0.08/0.06 0.09/0.06
Isoleucine 0.27/0.18 0.23/0.14 0.25/0.19 0.26/0.19 0.26/0.19
Leucine 0.13/0.07 0.12/0.05 0.13/0.09 0.13/0.10 0.13/0.09
Phenylalanine 0.19/0.18 0.19/0.17 0.22/0.18 0.22/0.17 0.23/0.17
Lysine 0.25/0.11 0.25/0.12 0.27/0.13 0.28/0.14 0.29/0.13
Total 3.96/2.04 4.14/2.14 4.46/2.37 4.45/2.48 4.35/2.22
Table 5. Contents of Total amino acid/free amino acid in Meju conc. 1.3:4 soy sauces (%)
Odays 90days 150days 210days 2years
Aspartic acid 0.51/0.34 0.59/0.34 0.62/0.38 0.77/0.38 0.82/0.38
Glutamic acid 2.21/0.79 2.30/0.79 2.42/0.89 2.33/0.89 2.20/0.75
Serine 0.19/0.15 0.26/0.17 0.30/0.18 0.32/0.20 0.33/0.17
Glycine 0.15/0.07 0.20/0.09 0.23/0.09 0.26/0.11 0.27/0.09
Histidine 0.12/0.08 0.15/0.07 0.16/0.07 0.17/0.08 0.18/0.07
Arginine 0.20/0.14 0.25/0.22 0.29/0.24 0.30/0.26 0.31/0.22
Threonine 0.14/0.13 0.19/0.15 0.22/0.16 0.23/0.18 0.25/0.15
Alanine 0.17/0.11 10.23/0.25 0.27/0.28 0.30/0.28 0.31/0.28
Proline 0.12/0.08 0.14/0.08 0.17/0.09 0.18/0.10 0.18/0.09
Tyrosine 0.11/0.08 0.10/0.08 0.17/0.12 0.14/0.13 0.14/0.14
Valine 0.18/0.15 0.24/0.19 0.27/0.21 0.29/0.22 0.31/0.19
Methionine 0.07/0.05 0.09/0.05 0.10/0.06 0.11/0.06 0.12/0.05
Cystein 0.08/0.08 0.11/0.10 0.13/0.10 0.13/0.11 0.14/0.09
Isoleucine 0.21/0.20 0.30/0.25 0.35/0.28 0.37/0.29 0.38/0.25
Leucine 0.11/0.09 0.15/0.11 0.17/0.13 0.17/0.13 0.18/0.11
Phenylalanine 0.21/0.18 0.21/0.18 0.21/0.19 0.24/0.23 0.25/0.24
Lysine 0.23/0.21 0.33/0.22 0.38/0.26 0.41/0.28 0.43/0.21
Total 5.09/3.02 5.91/341 6.51/3.92 6.80/3.93 6.88/3.51
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Table 8. Contents of nucleotides and related compou-
nds in soy sauce (umol/100 ml)

Hypo-

Total AMP IMP .
xanthine

Inosine

Meju conc. 1:4

Odays 69.0752 34498 52390 7.3050 513110
90days 106.5814 3.6241 4.8356 9.1870 87.1104
150days 1004040 3.3351 3.6906 8.6250 83.0600
210days 131.7149 3.3788 4.4640 9.5570 112.5960

2years 50.1652 4.0078 57446 7.1228 31.2060
Meju conc. 1.3:4

Odays 109.5810 3.2855 5.1661 8.8190 90.4900

90days 101.6145 32507 5.7673 124350 78.0380
150days 103.9836 4.6697 13.2921 11.2930 71.8690
210days 111.6561 4.9768 17.9075 10.0550 75.6400
2years 59.2417 5.3629 17.7955 122170 20.6100
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Fig. 1. QDA profile of 1:4 soy sauces for soy sauce
evaluation,
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evaluation.
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Fig. 3. QDA profile of 1:4 soy sauces for seaweed
soup evaluation.
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