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(Chemical and Sensorial Studies on Savory Fractions Obtained from
Indonesian and Japanese Soy Sauces)
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Indonesian soy sance is made using only soybeans as the nitrogenous source. Moromi obtained from
fermentation of yellow soybeans using Aspergillus sojae as the starter was investigated. The fraction with a molecular
weight (MW) of les.s than 500 Da obtained by stepwise ultrafiltration was then fractionated by several
chromatographic procedures. Several chemical analysis, CE profiles and taste profiles were performed to obtain the
most intense umami fraction. The main components cliciting or enhancing the umami taste were purified and
identified by protein sequencing, ESI-MS and "H-NMR at 400 MHz. Besides free L-glutamic acid, aspartic acid and
alanine, free aromatic amino acids such as L-phenylalanine (L-Phe) and L-tyrosine (L-Tyr) give a key contribution in
impressing savory or umami taste of Indonesian S0y sauce, at their subthreshold concentrations and in the presence of
salt and free acidic amino acids. This is reported as a new phenomenon of the so-called bitter amino acids.

To prove psychophysically the new phenomenon, the subthreshold aromatic amino acid effects (at
concentrations below than 5.0 mM) are evaluated on the umami taste of monosodium L-glutamate in an agueous
solution (MSG, 4.0 mM), with or without sodium chloride (NaCl, 80 mM). L-Phe was found to significantly enhance
the umami tastes of the MSG/NaCl mixtures when it was added in a concentration range of 0.5—5.0 mM (P = 0.000),
However, neither the umanmi taste of MSG alone nor the salty taste of NaCl alone was intensified by the subthreshold
L-Phe. In a further experiment, L-Tyr at the three subthreshold concentrations (0, 0.5, and 1.5 mM) studied was
shown to have the same activity as L-Phe. Therefore, the phenomenon of uwmami or savory enhancement by

subthreshold aromatic amino acids in the soy sauce system has been established.

Three typical forms of Japanese soy sauce (shoyu), koikuchi-shoyu, tamari-shoyu.and shiro-shoyu, can be
differentiated primarily due to their different compositions of soybeans and wheat used for their productions. To
evaluate and compare the chemical characteristics of the low MW fractions of three types of shoyu with their Sensory
data, gel filtration fractions of ultrafiltration products with MW less than 500 Da (F-500) were subjected to chemical
and sensory analyses. The results showed that salty and umami téstes were characterized in all three F-500 fractions
of shoyu examined. After separation by gel filtration, it was found that the tastiest fractions of the three types of
shoyn wers identified as those containing sodium salt, free L-ghitamic acid and most other free amino acids,
espectally sweet amino acids, at concentrations above their thresholds, In some umami fractions of koikuchi-shoyu
and shiro-shoyu that predominantly contained salt and phenylalanine but had a relatively low free L-glutamic acid
content, the synergistic effect among free L-glutamic acid, salt and phenylalanine to elicit an intense umami taste was
obviously observed. This is the first 1eport in a number of Japanese soy sauce researches,

The significance of peptide contribution on the nmarmi taste of savory foods is often questioned by many
researchers. Because peptides were also pfesent in some umami fractions of koikuchi and tamari shoyu, further
investigation to evalnate the precise contribution of peptides on the soy sauce tastes was conducted. To locate peptide
fractiqns, several separation procedures using Sephadex G-10 and RP-HPLC Tinked to sensory evaluation (by taste
dilution analysis) and amino acid analysis were performed. Peptides having giutamyl residue were present in most of
peptide fractions, however they obviousl}} showed very low contributions to the intense umami taste of the 50y sauce

fractions, and therefore, the peptide roles were considered as negligible.
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Chemical and Sensorial Studies on Savory Fractions Obtained from
Indonesian and Japanese Soy Sauces
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