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Summary

In recent years, various foods have been scientifically characterized by taste recognition devices, referred to as a
“taste sensor”. Taste Sensing System (TS-5000Z) with multielectrode taste sensors have a mechanism similar to the
sensory cells in the taste buds and can quantify the taste of various foods including Udondashi and soy sauce.
Therefore, in this study we clarified the characteristics of commercial seasonings using the taste sensor and inves-
tigated the effects of food additives and raw materials on the taste response.

Products on the market, “Ginger soy sauce” (A, B, C, D) and “Shirodashi”(E, F, G, H, I), were obtained from 4 food
companies, respectively. As compared with “soy sauce” which is the raw material in Ginger soy sauce (A), “Ginger
soy sauce” (C, D) had a response of 5 ~ 10 times or more bitter stimulus and general bitterness, and a decrease in
sourness was observed. However, “Ginger soy sauce” (A, B) did not see these peaks. The presence of these peaks
was consistent with the presence of vitamin B; supplementation. Shirodashi (F, G, H, I) showed a high response to
sourness and astringent stimuli, and a low saltiness. In addition, Shirodashi (I) showed peaks characteristic of bitter
stimulus and general bitterness, which coincided with the supplementation of vitamin B;.

When thiamin sodium lauryl sulfate was added as vitamin B; to “condensate Udon dashi”, the taste response of
bitter stimulus, astringent stimulus, astringency, and umami richness increased, but the sourness decreased. These
taste responses were consistent with the taste response patterns of commercial Ginger soy sauce and Shirodashi
supplemented with vitamin B;. In addition, when shiroshoyu (white soy sauce) was added to “additive-free Shirodashi”
(E), the sourness response increased while the saltiness decreased. These responses coincided with the peaks of
commercial Shirodashi mixed with soy sauce (F, G) and shiroshoyu (white soy sauce) (H, I).

From these findings, taste responses by the taste sensor are a useful means for adjusting the taste of the food

when food additives are used.
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—— Ginger soy sauce (A)
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Fig. 1 Comparison of taste response by Taste Sensing System (TS-5000Z) in Ginger soy sauce. Values are the mean (n=3). *“ p <0.05

(Tukey’'s HSD test), compared between samples in each taste.



Table 1 Ingredient comparison of the commercially available “Ginger soy sauce”

Product names' A B C D
SOy sauce SOy sauce soy sauce SOy sauce
nger inger sugar sugar mixture fructose
gmng gmng g glucose liquid sugar
sugar dried and roasted starch svru
g bonito-seasoning extract| yrup
sake rice-fermented rice-fermented
seasoning seasoning
salt fresh ginger ginger
dried and roasted bonito salt sugar
dried and roasted urume seasoning (amino acids,
. . kelp extract
Ingredients [sardines etc)
drlgd and roasted soda yeast extract alcohol drink
bonito
kelp dashi fermented seasoning caramel pigment
dried urume sardines Zi?f oning (amino acids, acidifiers
dried marckerel alcohol drink sweeteners (stevia,
licorice)
dried and roasted vitamin B; vitamin B,
marckerel
. . . ially includi
dried shiitake mushroom sweeteners (stevia) (partially including soy
and wheat)

1 ..
abbreviations

%in no particular order

Sourness

Saltiness

Astringent

———— Shirodashi without

soy sauce (E)
-—--e-—- Shirodashi (F)

—— Shirodashi (G)
stimulus

....... «... Shirodashi (H)

——=— Shirodashi (I)

Fig. 2 Comparison of taste response by Taste Sensing System (T'S-5000Z) in Shirodashi samples. Values are the mean (n=3). ¢ p <0.05

(Tukey’s HSD test), compared between samples in each taste.
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Table 2 Ingredient comparison of the commercially available “Shirodashi”

Product names' E* F G H I
. condesate dashi (kelp. dried|, . . . . .
taste raw materials” bonito) (felp dried and roasted fishes™* |mixed dashi®** mixed dashi****
salt soy sauce soy sauce organic shiroshoyu (white soy|organic shiroshoyu (white soy
sauce) sauce)
sugar sugar sugar starch syrop starch syrop
protein hydrolysate™ ™ *** |protein hydrolysate wheat zymolysis liquid wheat zymolysis liquid
salt salt salt salt
roughly crushed dried bonito dried and roasted bonito dried and roasted bonito dried bonito extract
extract extract
g:;‘;gtl?)ly crushed dried soda mackerel extract kelp extract kelp extract
L3
Ingrediants condensate chicken gullah . .
dashi yeast extract a clear liquor mirin (sweet sake)
kelp extract kelp extract mirin (sweet sake) seasoning (amino acids, etc)
yeast extract kelp yeast extract vitamin B;

seasoning (amino acids, etc) |alcohol drink

alcohol drink brewed vinegar

mirin (sweet sake)

fish sauce (seafoods)

seasoning (amino acids, etc)

*dried and roasted sardine, dried flying fish, kelp, shiitake mushroom.

"dried and roasted bonito, dried and roasted soda bonite, dried and roasted mackerel, dried and roasted urume sardine, dried and roasted tuna shavings,

dried and roasted muroaji horse mackerel, dried and roasted bonito shavings.

**dried and roasted bonite with mold shavings, dried and roasted soda bonito shavings, dried and roasted tuna shavings, dried and

roasted horse mackerel shavings, dried shiitake mushroom.

***dried and roasted bonite with mold shavings, dried and roasted horse mackerel shavings, dried and roasted soda bonito shavings, dried and roasted tuna shavings,
dried shiitake mushroom.

***ncluding soy and wheat gelatin.
'abbreviations

“produced additive-free "Mutenka Shirodasi"

in no particular order

Sourness

Bi
er —e— Condensate Udon dashi
stimulus (A)
Astringenc Astringent - - .a-- Thiamine hydrochloride
e stimulus (added)
Gen ’ . ------- Thiamine lauryl sullfate
bitterness / Umami (heated and added)

Saltiness

Fig. 3 Effect of vitamin B, addition on taste responses in the condensate Udondashi by Taste Sensing System (TS-5000Z). Values are
the mean (n=3). * p <0.05 (Dunnett test), compared among the condensate Udon dashi (A) vs other samples.

Sourness

Umami Bitter

—e— Shirodashi without soy

sauce
Astringency Astringent
stimulus ---a--- Shirodashi without soy
sauce 50% +
Shiroshoyu 50%

Saltiness

Fig. 4 Taste response of the Shiroshoyu (white soy sauce) addition in Shirodashi without soy sauce by Taste Sensing System (TS-
5000Z). Values are the mean (n=3). * p < 0.05 (Welch's ¢ test), compared between samples in each taste.
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