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Figure 1 . Postmortem changes in pH across chicken edible
tissues.

pH values of skeletal muscles (breast, hindquarter, breast fillet; A),
viscera (heart, gizzard, liver; B), and cartilage (articular cartilage,
breast cartilage; C) were monitored from Day 2 to Day 6. Data
are presented as means & standard deviation (n = 3).
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Figure 2 Postmortem changes in glutamate content across
chicken edible tissues.

Glutamate content of skeletal muscles (breast, hindquarter,
breast fillet; A), viscera (liver, heart, gizzard; B), and cartilages
(articular cartilage, breast cartilage; C) was monitored from
Day 2 to Day 6. Data are presented as means £ standard
deviation (n = 3). * p <0.05 vs Day 2.
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Figure 3. Postmortem changes in inosine monophosphate
(IMP) content across chicken edible tissues.

IMP content of skeletal muscles (breast, hindquarter, breast
fillet; A), viscera (liver, heart, gizzard; B), and cartilages
(articular cartilage, breast cartilage; C) was monitored from
Day 2 to Day 6. Data are presented as means £ standard
deviation (n = 3). * p <0.05 vs Day 2.
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Figure 4. Postmortem changes in umami intensity across
chicken edible tissues.

Umami intensity of skeletal muscles (breast, hindquarter,
breast fillet; A), viscera (liver, heart, gizzard; B), and cartilages
(articular cartilage, breast cartilage; C) was evaluated from
Day 2 to Day 6. Data are presented as means £ standard
deviation (n = 3). * p <0.05 vs Day 2.
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Figure 5. Postmortem changes in aminopeptidase activity
across chicken edible tissues.

Aminopeptidase activity of skeletal muscles (breast,
hindquarter, breast fillet; A), viscera (liver, heart, gizzard;
B), and cartilages (articular cartilage, breast cartilage; C) was
measured from Day 2 to Day 6. Data are presented as means
* standard deviation (n = 3). * p <0.05 vs Day 2.
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Figure 6. Postmortem changes in 5 ' -nucleotidase activity
across chicken edible tissues.

5’ -Nucleotidase activity of skeletal muscles (breast, hindquarter,
breast fillet; A), viscera (liver, heart, gizzard; B), and cartilages
(articular cartilage, breast cartilage; C) was measured from

Day 2 to Day 6. Data are presented as means  * standard

deviation (n = 3). * p <0.05 vs Day 2.
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Figure 7. Changes ( A ) in glutamate and IMP during aging
across chicken edible tissues.

Changes ( A ) in glutamate content from Day 3 to Day 5 (A)
and changes (A ) in IMP content from Day 2 to Day 4 (B)
were calculated for each tissue. Data are presented as means (n
=3).
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Figure 8. Relationships among glutamate change,

aminopeptidase activity, IMP residual, and 5 ' -nucleotidase
activity.

Spearman’s correlation analyses were performed between
glutamate change (%) and aminopeptidase activity from Day 3
to Day 5 (A), between IMP residual (%) and 5" -nucleotidase
activity from Day 2 to Day 4 (B), and between glutamate
change (%) and IMP residual (%) (C). Correlation coefficients
(p) and p-values are shown.
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Comparative analysis of umami formation mechanisms during postmortem aging
among edible chicken tissues including skeletal muscle, viscera, and cartilage
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Abstract
Postmortem aging promotes umami formation, yet its mechanisms differ markedly among chicken edible tissues.
We compared glutamate (Glu), inosine monophosphate (IMP), enzyme activities, and umami intensity in eight tissues
during chilled aging. Skeletal muscles showed clear Glu accumulation and moderate IMP degradation, whereas internal
organs exhibited minimal changes in both metabolites. Cartilage displayed little metabolic response due to limited
substrate levels. A analyses revealed distinct tissue-dependent patterns of Glu increase and IMP behavior. Spearman’s
rank correlation showed only weak, non-significant associations between Glu change and aminopeptidase activity (p
= — 0.54) and between IMP change and 5’ -nucleotidase activity (p = — 0.40), indicating that enzyme—metabolite
relationships varied substantially across tissues. These findings demonstrate that umami formation during postmortem
aging is driven by divergent tissue-specific responses, reflecting enzyme-dependent amino acid release in muscles,
minimal IMP turnover in organs, and substrate-limited metabolism in cartilage.
Japanese Journal of Meat Science and Technology 66(2), 113-123, 2025
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