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The development of a new quality assessment method using metabolomics of fish

Mabuchi, Ryota
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Metabolomics technology, which is gathering attention as a new method for
assessing food quality, was used to assess the quality of fish meat. Yellowtail, a typical
red-fleshed fish, was used as the model in this experiment. 1) To find applications of metabolomics
in fish meat, an analysis to distinguish the various muscle parts in the yellowtail was conducted.
In particular, it distinguished the dorsal, caudal, and ventral portions, which do not vary greatly
in appearance. 2) It identified the changes in metabolic components associated with storage. A
predicting model for the storage period was constructed and compared with the existing method for
assessing freshness, and the results indicated its effectiveness. 3) The correlation between the
values for various tastes obtained through the taste sensor and information of the metabolic
components were analyzed. A predicting model of taste was then constructed while identifying the
metabolic components associated with the various tastes.
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Fig.1 Principal component analysis for PC2 (16.2%)
against PC1 (64.9%) for all metabolic components
identified in muscle tissue of yellowtails by GC-MS.
(A) score plot (B) loading plot. Dark muscle (DM),
ventral ordinary muscle (VOM), dorsal ordinary
muscle (DOM), caudal ordinary muscle (COM) *IMP:
Inosine monophosphate
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Fig. 2. Score plot obtained by OPLS analysis (ordmary muscle, 0°C

storage). @: not stored (0 days); A stored for 3 days; ¥ stored for 7
days: B stored for 14 days.
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Fig. 3. A freshness prediction model for ordinary muscle stored at 0°C. @:
not stored (0 days); A: stored for 3 days; ¥ : stored for 7 days; B stored for

14 days.

Table 1. List of model assessment obtained by OPLS analysis

Models Ordinary (5°C) Dark (0°C) Dark (3°C)
Af 2+2 1+1 245
RY 0879 0.734 0.985
oY 0.767 0.581 0.868
Regression line  y=1.02x+0.0] y=0.95x+0.53 y=0.96x+0.002
)i 0925 0.738 0.984
RMSEE 097 3.13 0.63
RMSEcv 1.10 3.49 0.92
* Number of models
® R? was obtained from the regression line
Phosphoric acid
Lactic acid
Inosine
Creatinine
Fucose
Ascorbic acid
Histidine
Niacinamide
Hypoxanthine
Glyeerol 3 phosphate
Ribose
Arabinose
Glveerol
0 1 2 3 4 5 6
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Fig. 4. Metabolic components with high VIP values obtamed from the

predictive model for ordinary muscle stored at 0°C.

Table 2. List of metabolites with high VIP values
model (VIP ranking).

obtained using each

VIP Ordinary (5°C) Dark (0°C) Dark (5°C)
ranking Metabolites name (VIP values)
Phosphoric acid Galactose Taurine
1 (6.24) (4.95) (4.52)
Lactic acid Taurnne Galactose
2 (4.54) (3.75) (3.76)
Inosine Tagatose Tagatose
3 (2.82) (2.74) (337
Histidine Mannose Mannose
4 (2.51) (2.51) (234
Creatinine Phosphoric acid Trehalose
5 (1.70) (2.20) (1.80)
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