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Abstract

Volatile flavor compounds in salt—fermented big—eyed herring were analyzed by vacuum simultaneous
distillation—solvent extraction/gas chromatography/mass spectrometry/olfactometry and aroma extract
dilution anlaysis. A total of 44 volatile compounds were detected by GC/O analysis. Of these, 23 were
positively identified, and composed of aldehydes(7), esters(5), ketones(4), sulfur-containing compounds
(3), aromatic hydrocarbons(2), alcohol(1) and nitrogen—containing compound(1). Predominant odorants
(LogsFD=5) in sample were ethyl butanoate(bubble gum~/sweet candy-like), 3—methylbutyl butanoate
(almond-/nutty), 1-octen-3-one(earthy/mushroom-like), (E,E)-2,6-nonadienal (roasted wheat/grainy),
dimethyl trisulfide(soy sauce-/cooked cabbage-like), 2—-acetylpyrazine(nutty/baked potato-like) and

unidentified compound(RI=1867, seaweed-like).
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Table 1. Aroma-active compounds in salt-fermented big-eyed herring on the market
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Peak

Methods of

2) L3
Nol Compound identification RI Odor description
1 2-Methylbutanal MS, RI, odor 937 dark chocolate
2 3-Methylbutanal MS, RI, odor 938 dark chocolate
3 2,3-Butanedione MS, RI, odor 976 sour, buttery
4 Ethyl butanolate MS, RI, odor 1031 bubble gum, sweet candy
5 Isopropyl butanoate MS, RI, odor 1036 floral, sweet candy
6 Unknown 1063 floral
7 Dimethyl disulfide MS, RI, odor 1064 rotten onion, sour
8 Allyl sulfide MS 1111 sulfurous, garlic
9 Ethyl pentanoate MS, RI, odor 1129 floral, sweet candy
10 Heptanal MS, RI, odor 1177 chocolate, spicy
11 Methy! thiobutanocate MS 1182 onion, green onion
12 2-Heptanone MS, RI, odor 1188 fatty, green, fishy
13 (Z)-4-Heptenal MS, RI, odor 1235 fishy, rancid
14 3-Methylbutyl butanoate MS 1275 almond, nutty
15 1-Octen-3-one MS, RI, odor 1277 earthy, mushroom
16 2-Acetyl-1-pyrroline RI, odor 1354 nutty, popcorn
17 Dimethyl trisulfide MS, RI, odor 1378 soy sauce, cooked cabbage
18 Unknown 1408 mushroom
19 (E)-2-Octenal MS, RI, odor 1428 baked potato, nutty
20 2-Ethyl-3,5-dimethylpyrazine MS, RI, odor 1438 nutty, baked potato
21 1-Octen-3-ol MS, RI, odor 1443 mushroom
22 3-(Methylthio)propanal MS, RI, odor 1450 soy sauce, baked potato
23 Unknown 1484 floral, sweet candy
24 Unknown 1509 cucumber
25 (E)-2-Nonenal RI, odor 1524 fatty, cucumber, bitter
26 Unknown 1558 onion, garlic salt
27 (E,E)-2,6-Nonadienal MS, RI, odor 1567 roasted wheat, grainy
28 2-Acetylpyrazine RI, odor 1624 nutty, baked potato
29 Phenylacetaldehyde RI, odor 1642 floral, honeysuckle
30 Unknown 1658 seaweed soup, sweet
31 Unknown 1690 cucumber, fatty
32 Unknown 1710 roasted sesame, nutty
33 Unknown 1737 fatty
34 Dimethyl tetrasulfide odor” 1749 spicy, meaty, roasted garlic
35 Unknown 1786 floral, cinnamon
36 2-Tridecanone MS odor 1801 sweet candy, floral
37 Unknown 1851 spicy, garlic salt
38 Unknown 1867 seaweed
39 1-Methylnaphthalene MS, RI, odor 1889 inky, metailic
40 Unknown 1905 garlic salt, rotten onion
41 Unknown 1971 savory, meaty
42 Unknown 1984 stale, ammonia
43 Unknown 2020 skunky
44 Phenol MS, RI, odor 2021 hospital

YNumbers correspond to those in Fig. 1.

PRetention indices were determined on DB-WAX capillary column.
¥0dor description perceived by 3 panelists during GC/O analysis.

YOdor description was compared with Cha et al.(32)
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Fig. 1. Flavor dilution chromatograms of volatiles isolated from salt-fermented big-eyed herring on the market.

Peak numbers correspond to those in Table 1.
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Table 2. Relative concentrations and odor values for positively identified odorants in salt-fermented big—eyed

herring on the market

D Concn? Odor® Odor”
Peak No. Compound (ng/g) threshold(ng/g) value

1 2-Methylbutanal 156 3? 052
2 3-Methylbutanal 72.50 0.2> 362.50
3 2,3~Butanedione 642.23 3 214.08
4 Ethy! butanoate 828.84 19 828.84
5 Isopropyl butanoate 530.18 N/A?

7 Dimethy] disulfide 563.50 129 46.96
8 Allyl sulfide 226.01 N/A”

9 Ethyl pentanoate 12.23 59 2.45
10 Heptanal 27.47 3 9.16
11 Methy! thioacetate 72.85 N/A”

12 2-Heptanone 38.39 140” 0.27
13 (Z)-4-Heptenal 22,51 0.04" 562.75
14 3-Methylbutyl butanoate 88.27 N/A?
15 1-Octen-3-one 20.19 0.05" 403.80
17 Dimethy] trisulfide 127.85 0.01"" 12785.00
19 (E)-2-Octenal 30.10 3? 10.03
20 2-Ethyl-3,5-dimethylpyrazine 12.63 0.04"V 315.75
21 1-Octen-3-ol 234,91 1® 234,91
22 3-(Methylthio)propanal 0.77 0.2 3.85
27 (E, E)-2,6-Nonadienal 859 N/A”
36 2-Tridecanone 6.17 N/A”
39 1-Methylnaphthalene 11.65 N/A”
44 Phenol 375.37 N/A"

UNumbers correspond to those in Fig. 1.

“Relative concentration based on V-SDE data(data not shown).

¥0dor thresholds in water.

YOdor value=compound -concentration divided by oder threshold.
®Buttery et al.(26), “Flath et al.(27), "Not available, Hansen et al.(28)

YButtery et al.(29), "McGill et al.(30), "Buttery et al.(31)
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