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To develop teaching materials on smell literacy to evaluate food quality for safe and
anxiety—free lives, the experiments are performed as follows. Changes in volatile
compounds of yellowtail muscle during refrigerated storage were clarified. It was
suggested that dark muscle contributes largely to smell of fresh as well as deteriorated
fish muscle. Reference standards for fresh and non—fresh smells of yellowtail are made
based on GC peak area of volatile compounds from dark muscle using commercial reagents.
In addition, development of teaching materials for visual quality judgment of fish using
its appearance and the investigation to use the reference standards for teaching
materials were tried.
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—ZRE S8, GCIZE D T 21T o 7=,
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L7z~ T ORWIERE R RDIER 21T - 72,
(5) AEHOWEIX, LTO@EYIT-o7,
Pk 5g % 45mL DA (2. 5% NaCl, 0. 25%
MgSO, « TH)0) & & HIiZHREYF A X L7=b D
FREHRIR & L, BT U C PRI ATR
AT o7, T ORRIEE 2. SuEHLUSIN SPG %8
KEEH (R R 5 g, ARNTF A5 g, 7L
1—Z 1 g, NaCl 25 g, MgSO, * 7TH,0 2.5 g.
KCl 1 g, &K 15 g, ZZH/K 1000 mL, pH7.5)
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Compounds Fresh 1d _Compounds Fresh 1d
Unknown ND Traces Unknown Traces 1750 =+ 401
Unknown ND ND Unknown ND ND
Propanal 15713 £ 2819 24653 =+ 3633 Propanal 19466 =+ 747 38804 =+ 4834
2-Propanone ND ND 2-Propanone ND ND
Unknown ND ND Unknown 1325 =+ 775 16374 =+ 5282
Butanal Traces 1189 +£598 Butanal Traces 2125 £ 197
Unknown ND ND Unknown ND ND
Ethanol ND ND Ethanol ND ND
Unknown ND ND Unknown 4395 =+ 7556 1445 =+ 2359
2-Ethylfuran ND ND 2-Ethylfuran ND 2289 *£914
Pentanal 3148 £ 1060 5762 £ 1273 Pentanal 3562 +£318 8740 = 1409
Unknown ND Traces Unknown ND ND
1-Penten-3-one Traces 1483 £ 469 1-Penten—3-one 7296 =+ 1281 44221 =+ 13751
Methylbenzene+(z) -2-Butennal 5705 = 1713 7765 = 3489 Methylbenzene+ (z) -2-Butennal 5723 = 1558 10702 =+ 1692
2, 3-Pentadione 8635 +1012 13029 +1918 2, 3-Pentadione 16643 =+ 2280 53579 =+ 11332
Hexanal 14105 =£ 3934 19401 = 3548 Hexanal 13489 =+ 2111 50499 =+ 5807
Unknown ND ND Unknown 1140 £ 591 8323 2271
Ethylbenzen ND Traces Ethylbenzen ND ND

(E) -2-Pentenal 1551 £474 1644 =+ 256 (E)-2-Pentenal 4396 =+ 869 20362 £ 5958
Ethylbenzen ND 1100 528 Ethylbenzen Traces 1941 =+ 474
1,4-Dimethylbenzene 1863 £ 507 3121 £1291 1, 4-Dimethylbenzene 1763 =+ 527 23556 £337
1, 3-Dimethylbenzene ND ND 1, 3-Dimethylbenzene ND 1777 =+ 569
1-Penten-3-ol 13756 £ 2470 20800 = 6687 1-Penten-3-ol 25671 =+ 2144 60032 £ 11945
2-heptanone 1481 =+ 397 2126 £ 747 2-heptanone 1350 =+ 426 1578 =+ 280
Heptanal 1109 =+ 529 2938 =+ 408 Heptanal 1064 =+ 510 4791 =+ 189
Limonene ND Traces Limonene ND ND
Unknown ND 1276 414 Unknown Traces 1004 = 442
(E)—2-hexenal ND ND (E)-2-hexenal 1669 =+ 332 8796 =+ 2268
Unknown ND 1584 369 Unknown 1158 +£748 2398 £ 161
Unknown ND 4915 1244 Unknown 3836 £ 1677 5303 =+ 466
1,3, 5-Triethylbenzene 1460 =+ 159 2250 =+ 371 1,3, 5-Triethylbenzene 2261 =+ 874 3951 =+ 998
1-Pentanol 1414 =£ 150 1568 =+ 233 1-Pentanol 1715 =+ 324 2703 £ 109
Ethylbenzen ND 2426 £ 756 Ethylbenzen 1787 =+ 841 2267 £573
1,2,4-Triethylbenzene ND 10193 =+ 2495 1,2, 4-Triethylbenzene 7969 =+ 2910 10380 =+ 1231
Unknown ND ND Unknown ND 1665 = 855
Octanal ND 1934 £ 898 Octanal 1010 *£515 2940 = 1066
Unknown ND ND Unknown ND 3974 =+ 1489
(B)-2-Penten-1-ol ND ND (E)-2-Penten-1-ol ND 2183 = 549
(7)-2-Penten-1-ol 2675 £ 307 3853 £594 (Z)-2-Penten-1-ol 6264 =+ 686 20122 =+ 4167
1,2,3-Triethylbenzene 1839 =+ 228 2911 £ 744 1,2, 3-Triethylbenzene 2267 £932 3183 =+ 239
Unknown ND ND Unknown ND ND
Unknown ND ND Unknown ND 1053 =489
Nonanal+Unknown ND 2841 £ 1029 Nonanal+Unknown 2004 =+ 299 5644 =+ 653
(E, Z) -2, 4-hexadienal ND ND (E, Z) -2, 4-hexadienal ND ND

(E, E) -2, 4-hexadienal ND ND (E, E) -2, 4-hexadienal ND 2396 + 690
Unknown Traces ND Unknown ND 1657 =+ 558
1-Octen—-3-ol ND ND 1-Octen—3-o0l Traces 4482 £ 1376
Unknown ND ND Unknown ND Traces
(E, Z) -2, 4~heptadienal Traces 1362 £ 177 (E, Z) -2, 4-heptadienal 3327 £1090 22776 £ 7084
1, 5-0ctadien-3-ol ND ND 1, 5-0ctadien-3-ol 1868 =+ 323 6698 £ 2419
Unknown 5239 £ 642 6275 £1014 Unknown 4939 £ 1115 5665 =+ 563
2-Ethyl-1-hexanol ND ND 2-Ethyl-1-hexanol ND 2062 =+ 615
(E, E) -2, 4-heptadienal Traces 1061 =+ 488 (E, E) -2, 4-heptadienal 3983 +£ 1331 20120 = 6458
(E, Z) -3, 5-0Octadien—3-one ND ND (E, Z)-3, 5-0ctadien—3-one ND 1260 =+ 680
Benzaldehyde ND Traces Benzaldehyde Traces 1638 =81
(E,E)-3, 5-0ctadien-2-one ND ND (E,E)-3, 5-0Octadien—2-one ND ND

(E, Z) -2, 6-Nonadienal ND ND (E, Z) -2, 6-Nonadienal ND Traces
Unknown ND ND Unknown ND ND

Average *+ SD of peak area (n=3), ND: Not detected, Traces:
peak area below 500.

Average *+ SD of peak area (n=3), ND: Not detected, Traces:
peak area below 500.
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&4 BrREA RIS T/
Propanal 2.7 X 10" 2.4 X 10°
Butanal 5.4 X 107 1.4 X 10"
2-Ethylfuran 0.0 X 10% 0.3 X 10°
Pentanal 5.4 X 107 1.4 X 10"
1-Penten—3-one 5.7 X 10% 5.7 X 10"
(z) -2-Butenal 5.7 X 107 2.8 X 10"
2, 3-Pentadione 1.9 X 10" 3.2 X 10°
Hexanal 5.4 X 10% 5.4 X 10"
(E)-2-Pentenal 2.9 X 10" 57 X 10"
1-Penten-3-o0l .4 x10" 1.4 x 10°
Heptanal 0.3 X 10% 1.4 X 10°
Limonen 0.0 X 10% 0.1 X 10°
(E) -2-hexenal 1.4 X 10% 85 X 107
1-Pentanol 2.7 X 10% 5.4 X 10°
Octanal 0.5 X 10 1.4 X 107
(E) -2-Penten-1-o0l 1.4 x10?% 3.7 x 10"
(2)-2-Penten-1-o0l 4.2 x 10" 2.3 x 10°
Nonanal 0.3 X 10% 0.3 X 10°
1-Octen-3-o0l 0.3 X 102 7.0 X 107
2-Ethyl-1-hexanol 1.4 X 10% 3.0 x 10°
(E, E)-2, 4-heptadienal 0.9 X 102 6.0 X 10"
Benzaldehyde 0.4 X 10* 1.8 x 10°
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