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Identification of Aroma-Active Compounds in Korean Salt-Fermented
Fishes by Aroma Extract Dilution Analysis
1. Aroma-Active Components in Salt-Fermented Anchovy on the Market
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Abstract

Volatile compounds in salt-fermented anchovy on the market were analyzed by vacuum simulta-
neous distillation-solvent extraction/gas chromatography/mass spectrometry/olfactometry(V-SDE/
GC/MS/0) and aroma extract dilution anlaysis(AEDA). Predominant odorants(LogsFD>8) in sample
were ethyl 2-methylbutanoate(candy-like/sweet) and 2-ethyl-3,5-dimethylpyrazine(nutty/baked
potato-like). Besides these compounds, 6 odorants such as ethyl 3—methylbutanoate(sweet/floral/
candy-like), 3—-methylbutanal(dark chocolate-like), (Z)-4-heptenal(rancid/fish-like), 3— (methylthio)-
propanal(soy sauce—/baked potato-like), (E,Z)~2,6-nonadienal{(melon—/cucumber-like) and (EE)-24-
decadienal(fatty/cooked soybean-like) were potent in odor value of salt-fermented anchovy. Seven
amino acids having high taste value in sample were glutamic acid, aspartic acid(sour and umami taste),
lysine, alanine(sweet), histidine, valine, and methionine(bitter).
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(No. 3), Z/78t]} 3% 7} %] &= ethyl 3-methylbutanoate
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Table 1. Aroma-active compounds in salt-fermented anchovy
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on the market

Peak

Methods of

2) s 3)
No.V Compound \dentification RI Odor description
1 Butanal RI, odor (2.19min) dark chocolate
2 3-Methylbutanal MS, RI, odor 938 dark chocolate
3 Ethyl 2-methylpropanoate RI, odor 968 sweet, cherry candy
4 2,3-Butanedione RI, odor 980 sour, buttery
5 1-Penten-3-one MS, RI, odor 1020 plastic, PVC
6 Ethyl 2-methylbutanoate MS, RI, odor 1051 candy, sweet
7 2,3-Pentanedione MS, RI, odor 1061 sour, buttery
8 Ethyl 3-methylbutanoate MS, RI, odor 1069 sweet, floral, candy
9 Unknown 1103 plastic, PVC
10 Unknown 1129 sulfur, onion
11 Ethyl pentanoate MS, RI, odor 1135 candy, fruity
12 Allyl sulfide MS 1137 sulfury, garlic
13 Unknown 1180 sweet, pungent
14 Unknown 1188 mushroom
15 (Z)-4-Heptenal MS, RI, odor 1225 fishy, rancid
16 1-Octen—-3-one RI, odor 1280 mushroom, earthy
17 2-Acetyl-1-pyrroline RI, odor 1323 nutty, popcorn
18 Unknown 1331 soy sauce, cooked cabbage
19 2,4, 5-Trimethylthiazole RI, odor 1353 metallic, earthy
20 Trimethylpyrazine MS, RI, odor 1392 nutty
21 (E,E)-2,4-Hexadienal MS, RI, odor 1404 stale, grainy
22 2-Ethyl-3,5-dimethylpyrazine MS, RI, odor 1437 nutty, baked potato
23 3-(Methylthio)propanal MS, RI, odor 1450 soy sauce, baked potato
24 Unknown 1459 soy sauce, fatty
.25 Unknown 1471 baked potato
26 (E,E)-2,4-Heptadienal MS, RI, odor 1510 traditional soy sauce, grainy
27 (E,E)-3,5-Octadien-2-one MS 1550 fatty, fruity
28 (E,Z)-2,6-Nonadienal MS, RI, odor 1568 melon, cucumber
29 Unknown 1584 red pepper
30 2-Acetylthiazole RI, odor 1641 grainy, nutty
31 Unknown 1705 soy sauce, cooked cabbage
32 Unknown 1713 floral
33 Unknown 1753 nutty
34 Unknown 1764 sulfury, onion
35 (E,E)-2,4-Decadienal MS, RI, odor 1805 fatty, cooked soybean
36 Unknown 1824 sweet, floral
37 Unknown 1831 pepper, fatty, spice
38 Unknown 1853 nutty, grainy
39 Benzothiazole MS, RI, odor 1965 seaweed
40 Unknown 1975 grainy, vitamin, chicken broth
41 Unknown 1988 burnt paper

“Numbers correspond to thdse in Fig. 1.

PRetention indices were, determined on DB-WAX. Number in parenthesis represent retention time.
¥0dor description perceived by 3 panelists during GC/O analysis.
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Fig. 1. Flavor dilution chromatograms of volatiles isolated from salt—fermented anchovy on the market.
Peak numbers correspond to those in Table 1. .
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7Z)-2,6-nonadienal(No. 28, " &/20]3), 4 (EE)-24~
decadienal(No. 35, fatty/#t2 %) 5 8%t
—? butanal¥} (E E)-2,4-hexadienal-2 A &) 83 =5

Y
H 2

)=
T':

[+3

i

iz

£ FDZ(>4)& vehiglt) 3-Methylbutanal- 7}
ol 2}gF o} ] 1= 4L2] Strecker degradation®h-% & 1)

A g o o8 At deiA 9lem(3D),
(Z)-4-heptenal® (E,Z)-2,6-nonadienal = = x] A 2]
Aol Fojghrlz ¥ 3% %) =9(32), (Z)-4-heptenal-&
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Wahol] Fejatpa 150] o Ae 2 H9} e G2
WA el #eislgdrt,
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A9sty 2% Ao} 2 ks Jeldgld. o) F
ethyl 2-methylbutanoate”} 7} %2 odor values v}
e, t}-& 2 2 2-ethyl-3,5-dimethylpyrazine©]
Aed ol FFEE =25 FD 8 golglch o ok
2. % (E,Z)-2,6-nonadienal, ethyl 3-methylbutanoate,
(Z)-4-heptenal, (E E)-2,4-decadienal, 3-(methylthio)-
propanal, 3-methylbutanal, 1-penten-3-one $=°] g+
o 1-penten-3-oned A &3 BF =2 FDH(>4)
< Vet wEba] 2 A ellA E-2 odor value®s
7HA #3E 52 =2 FD# Y & d X3ty

Felofo|eM BN 2 taste value
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ol 7127 Avka B aE s 9leh(36,37). atebad &
Ao M= EXA Y Fejotvlit B AINE taste
value2 F4bsle] wte] 7] =g Flstus} vt
(Table 3).

Felolw| eAte) §Heke 356g%0l T, A9 #-2
ofr] =4t gHeF = glutamic acid, alanine, valine, iso-
leucine, leucine, lysine ¥ phenylalanine 5 75°] <&
kg el 53] o] fEjoprleAtES S
ol thsto] 65.9%F 22| 3F5ith. Lee et al.(3)& FA4 2
2 Az A2 W2 A9 frelobe| At ek Foll A
glutamic acid, arginine, aspartic acid, leucine, phe-
nylalanine ¥ lysine®] ko] wotcha ik

Taste value® 2.9 glutamic acid”} 1025.824] 7}
A E9k51, ©}S- 2 2 lysine, histidine, valine, aspartic
acid, methionine, alanine $=¢] it} Glutamic acid2}
aspartic acidi= 419t} 2 5Humami) 8] 4 2 o
2] 9] 1.(37), Sanceda et al.(38)-& glutamic acid”} fish
sauce?] gtol| 9lef w9 F 23 G&8 gholw sgich
3t Hayashi et al.(39)2 53k A el 582
frejotel ke drakat SdsA A 23 Ix FE5E
|4 glutamic acid® A|A3t F-5H71E AA8HA
& o 7+ ke whato] ZA 244819l 1, aspartic acid
£ A A3 & A5 2k A ge] FAaH AU
1 318493t} Kato et al.(37)2 lysine™} alanine2- 5t

Table 2. Relative concentrations and odor values for positively identified odorants in salt-fermented anchovy on

the market

2) 3)

Peak No." Compound (%gg?g) Odor( ng}rge)shold Odor value”

2 3-Methylbutanal 63.26 0.4” 158.15
5 1-Penten-3-one 126.24 19 126.24
6 Ethyl 2-methylbutanoate 80.38 0.006” 13396.67
7 2,3-Pentanedione 122.45 20¢ 6.12
8 Ethyl 3-methylbutanoate 19.06 0.01” 1906.00
11 Ethy! pentanoate 25.65 57 5.13
15 (Z)-4-Heptenal 67.63 0.04' 1690.75
20 Trimethylpyrazine 79.16 23! 3.44
21 (E,E)-2,4-Hexadienal 2851 60'? 0.48
22 2-Ethyl-3,5-dimethylpyrazine 300.04 0.04"" 7501.00
23 3-(Methylthio)propanal 75.42 0.2"%¥ 377.10
26 (E,E)-24-Heptadienal 979.68 778" 1.26
27 (E,E)-3,5-Octadien-2-one 164.34 150" 1.10
28 (E,Z)-2,6-Nonadienal 90.17 0.02" 450850
35 (E,E)-2,4-Decadienal 56.34 0.07" 804.86
39 Benzothiazole 23.49 N/A'®

PNumbers correspond to those in Fig. 1.
YRelative concentration based on V-SDE data.
90dor thresholds in water.

“Odor value=compound concentration divided by odor threshold.

®Guth and Grosch(17). ®Buttery et al.(18). "Tekeoka et al.(19). ¥Buttery and Ling(20).
PFlath et al(21). '"McGill et al.(22). "Buttery et al(23). Hansen et al.(24)

B Guadagni et al.(25). *Tamura et al.(26). ®Milo and Grosch(27). Not available.
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Table 3. Free amino acids and taste values in salt— fer—
mented anchovy on the market

Taste”

3
Compound Concn®  threshold Taste”
(g/dn  vale
Aspartic acid 0.195 0.003 65.0
Threonine 1.448 0.26 56
Serine N/DY 015
Asparagine N/DY 0.1
Glutamic acid 5129 0.005 10258
Proline 0.308 0.3 1.0
Glycine 0.055 0.13 04
Alanine 1.948 0.06 325
Valine 3.129 0.04 78.2
Cystine 0464  N/AY
Methionine 1.517 0.03 50.6
Isoleucine 2.561 0.09 28.5
Leucine 3.958 0.19 20.8
Tyrosine 1.337 N/AY
Lysine 4,492 0.05 39.8
Arginine 0.115 0.05 2.3
Histidine 1615 0.02 80.8
Phenylalanine 2.167 0.09 24.1
Ammonia -9 N/AY
Ornithine 2416  N/A?
Phosphoserine 0073  N/AY
Taurine 1.141 N/AY
Urea 0206  N/AY
3-Methylhistidine 0038  N/AY
Anserine 0431  N/A”
alpha-Aminoisobutyric acid 0.869  N/A”
Cystathionine 0021  N/AY
Total 35.633
VConcentrations are on a dry weight and salt free basis
(g/100g).

PKato et al.(37).

YTaste value=compound concentration divided by taste
threshold.

“N/D=Not detected. *Trace. *N/A=Not available.
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