©
2013 2015

Development of the quality preservation techniques for raw fish meat by using odor
components as an indicator to be able to eat the good quality of fish for everyone

Tanimoto, Shota
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2,3-butanedione

We identified the compound responsible for the odor of yellowtail meat and
investigated the changes in their compounds during storage to be able to eat the good quality of fish for
everyone. Quality preservation techniques for raw fish meat such as nitrogen substituted packaging method
et al. were also developed. The dark muscle largely involved in the odor of yellowtail meat before and
after storage compared to the other parts of muscles. Important components of its odor were several
compounds such as 2,3-butanedione as well as unknown compounds which had low a threshold value. The
strongest odor was also an unknown compound (Kovats index: 1387) which had fishy and plastic
characteristic. Incease in high molecular unknown compounds, which was unpleasant, was responsible for
the odor change of yellowtail meat during storage. On the other hand, nitrogen substituted packaging
depressed the browning and the lipid oxidation as well as the odor change of yellowtail meat.
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Fig. 1 Scatter plot of principal components (PC1
and PC2) for yellowtail fish fleshes during
storage at 0°C and 5°C by using the peak
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Table 1 \Volatile compounds perceived by
GC-Olfactmetry during storage of yellowtail fish
muscles
KIt Compounds Flavor S(rige for Oday Strage for 7day
oD DM oD DM
988 2,3-Butanedione Caramel-like, rotten 243° 243 1 243
1023 1-Penten-3-one Paint-like, chemical-like 27 - 1 27
1077 2,3-Pentadione Caramel-like, rotten 243 243 81 243
1087 Hexanal Green, shield bug-like 81 243 243 243
1106 B-pinene Chemical, solvent, paint-like 3 81 1 27
1147 Unknown Green, fruity, leay, grassy 9 243 243 9
1154 ((2)-3-Hexenal) Green, grassy, shield bug-like - 243 243 81
1253 (2)-4-Heptenal Plastic, fishy 9 3 1 1
1312 1-Octen-3- like, fungus-like, fishy 81 3 27 243
1369 1-Hexanol Fishy, alcohol, green 243 81 1 -
1387 Unknown Fishy, plastic 243 243 243 243
1441 Unknown Potato-like 1 - - -
1468 (Methional) Potato-like 243 243 81 81
1514 (EE)-2,4-Heptadienal Grassy, shield bug-like 243 - 243 243
1550 Unknown Grassy 1 1 1 243
1575 Unknown Alga-like, grassy - - - 243
1583 Unknown Alga-like, grassy, sea 81 243 243 81
1603 ((E.Z)-2,6-Nonadienal) Insect-like grassy 243 243 - 243
1640 Unknown Grassy, sweet, watermelon - 243 - 243
1738 Unknown Fatty, milk-like 1 243 1 243
1779 Unknown Alcohol - 243 - 27
1806 Unknown Milk-like, fatty 9 1 243 -
1833 Unknown Alcohol, aromatic 243 1 243 9
1983 Unknown Aromatic 81 - - 243

" Klindicates Kobats Index

"2 0D, Ordinary muscle in dorsal part; DM, Dark muscle.

"2 Split ratio.

Compounds name in parentheses are estimated by flavor characteristic and KI of authentic samples.
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Fig. 2 Sensory test of yellowtail fish fleshes
stored for 0 and 7 day. A, B and C indicate flavor
intensity, fishy and oily flavor,
respectively. OD, ordinary muscle in dorsal part;
OV, ordinary muscle in ventral part; OC,
ordinary muscle in caudal part; DM, dark
muscle. Capital letters for the same storage time
with a different letter are significantly different
(P < 0.05). Small letters for the same fleshes with
a different letter are significantly different (P <
0.05).
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Fig. 3 Scatter plot of principal components (PC1 2
and PC2) for yellowtail fish muscles during o

storage  with  nitrogen gas substituted
packaging and under air by using the peak areas
of 82 volatile compounds. OD, Ordinary muscle
in dorsal part( ); DM, Dark muscle(e ). Storage
methods and time of each flesh are indicated as
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follows; ex. N-3d, Storage for 3 day with nitrogen 2
gas substituted packaging. 0
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Fig. 4 Sensory test of yellowtail fish muscles

P < 0.05 storaged for 0 and 7 day. A, B and C indicate
flavor intensity, fishy flavor and oilyflavor,
P < 0.05 respectively. OD, Ordinary muscle in dorsal part;
DM, Dark muscle. Storage methods and time of
B each flesh are indicated as follows; N-7d, Storage
2,3-butanedione for 7day with nitrogen gas substituted
packaging. Small letters for the same fleshes
with a different letter are significantly different
(P < 0.05).
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Table 2 \olatile compounds perceived by
GC-Olfactmetry during storage of yellowtail fish
muscles
Ordinary muscle in dorsal part Dark muscle
KIt Compounds " 7 day 7 day
0 day N7 ry 0 day N ry
988 2,3-Butanedi 20 £ 00 3.0 £ 00 - 27 £06 30 £ 00 27 £06 =
1023 lrpenl:ean'j:r(;:ze - 20 £ 00 - 20 £+ 00 17 06 - Table 2 F I g -
1077 23-pentadione 20 = 00 - - 45 = 07 - 30 £ 00
1087 hexanal - 13 + 06 23 + 12 37 %15 - 30 £ 00 4
1147 Unknown - - 10 £ 00 23 =06 -
1154 ((Z)-3-Hexenal) - - 27 + 15 17 £ 06
1253 (2)-4-Heptenal - - - 20 00
1369 1-Hexanol 27 £ 06 - - - - -
1387 Unknown 27 £ 06 30 £00 20z 00 37 £15 10 =00 40 £00
1468 (Methional) 27 £ 12 30 £ 00 - 25 £ 07 23 =06 -
1514 (E.E)-2,4-heptadienal - - 27 % 06 - - 10 * 00
1550 Unknown - - - - - 20 £00
1575 Unknown - - - - - 17 +12
1583 Unknown - - 23 £ 06 20 £00 - -
1603 ((E.Z)-2,6-Nonadienal) 1.0 + 0.0 1.0 £ 0.0 - 27 £+06 17 =06 23 £06
1640 Unknown - - - - - 30 £00
1738 Unknown - 10 £ 00 - 10 £ 00 - 20 £ 00
1779 Unknown - - - 10 £ 00 27 %06 -
1806 Unknown - - 1.7 £ 06 - - - 3
1833 Unknown 10 £ 00 15 £ 07 17 £ 06 - - -
1983 Unknown - - - - 20 + 00 20 *00 propanal
Kl indicates Kobats Index. -
 Storage time. 2,3-pentadione hexanal 1-penten-3-ol

“3N, With nitrogen gas substituted packaging; A, Under air.
The values indicated means + standard deviation of triplicate determinations (n=3)
Compounds name in parentheses are estimated by flavor characteristic and KI of authentic samples.




10
P<0.05
5
TBARS
P<0.05
P<0.05

P<0.05

(1) Shota Tanimoto, Shimoda Mitsuya:
Changes in volatile compounds of dark
and ordinary muscles of yellowtail
(Seriola quinqueradiata) during
short-term cold storage. Journal of
Aquatic Food Product Technology, 25,
185-196 (2016)
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