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Fig 1. Ingestive preference for dashi
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Fig 2. Initial licking for dashi or sucrose
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Fig 3. Total licking number and duration in magazine
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Fig 4. Dopamine release with licking of dashi or sucrose
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AHA, anterior hypothalamic area;
ARC, arcuate nucleus; Cpu, caudate
putamen; DMH, dorsomedial
hypothalamic nucleus; Pn, pons; PVN,
paraventricular hypothalamic nucleus;
SCN, suprachiasmatic nucleus; SNR,
substantia nigra; V1, primary vidual

cortex; V2, secondary vidual cortex.

Fig 5. c-fos mRNA expression by dashi or water consumption
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The neurobiology of preference and palatability of Japanese dashi
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We Japanese intuitively accept that the acquisition of ‘savoriness,” or a
feeling of comfort regarding Japanese dashi, an umami-rich broth typically
made from dried fish and kelp, is dependent on our experiences. However, the
neural signature of umami consumption remains unknown.

To investigate both the ingestive and taste preference for dashi in mice,
we designed a two-bottle drinking test and a brief-access licking behavior
paradigm. All mice showed a robust preference for the newly-experienced dashi
over water in the two-bottle drinking test. However, after a daily consumption
of dashi, inter-individual differences regarding the preference for dashi
emerged. Mice were divided into two groups: those having a (1) ‘high-preference’
and (2) ‘low-preference’ for dashi. We observed a similar pattern in the licking
paradigm: the ‘high-preference’ group exhibited a higher licking rate of dashi
than a sucrose solution, whereas the ‘low-preference’ group licked dashi at the
same rate as the sucrose solution. We also measured the approach behavior to
dashi by recording the time spent inside the magazine, where the bottle nozzle
was accessible. No difference in approach behavior was observed for dashi
and sucrose solution, suggesting a dissociation between taste-mediated licking
responses and approach behavior.

To determine how the brain reward system and neural activity in general
are impacted by dashi consumption, we measured the extracellular dopamine
release via in vivo microdialysis, and mapped the general brain activity by in
situ hybridization analysis of c-fos mRNA expression. Dashi licking did not
produce a statistically significant change in extracellular dopamine release.
This result was characterized by a great variability among individuals, while
sucrose solution consumption significantly stimulated dopamine release, with
little individual difference. Dashi drinking activated c-fos mRNA expression in
the visual cortex, in addition to food consumption related regions, such as the
insula and several hypothalamic nuclei.

We conclude that the preference and palatability of Japanese dashi may
have a unique neural signature involving a different reward system than
that of sucrose intake. Inter-individual differences had a strong impact on
the development of dashi preference, and might reflect a differential neural
response ‘activation or adaptation’ to daily dashi intake.



