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Abstract

Volatile flavor compounds in Korean salt—fermented shrimp on the market were analyzed by
vacuum simultaneous distillation—solvent extraction/gas chromatography/mass spectrometry/olfac—
tometry (V-SDE/GC/MS/0) and aroma extract dilution anlaysis(AEDA). A total of 32 volatile com—
pounds were detected by GC/O analysis. Of these, 18 were positively identified, and composed of
S—containing compounds(5), aldehydes(4), ketones(3), N-containing compounds(3), ester(l),
alcohol{(1) and aromatic hydrocarbon(1). Predominant odorants(LogsFD=4) in salt—fermented shrimp
were 2,3-butanedione(sour/buttery), 1-octen—3-one(earthy/mushroom-like), dimethyl trisulfide(cooked
cabbage—/soy sauce-like) and 2-acetylthiazole(grainy/nutty). Predominant free amino acids were
aspartic acid, glutamic acid(sour and umami taste), arginine, methionine(bitter) and lysine(sweet and
bitter) in evaluation of taste value.
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Table 1. Aroma-active compounds in salt-fermented shrimp on the market

Peak Methods of

2) 3
No.V Compound ‘dentification RI QOdor description
1 3-Methylbutanal MS, RI, odor 940 dark chocolate
2 2,3-Butanedione MS, RI, odor 980 sour, buttery
3 Unknown 1023 sour, buttery, rotten onion
4 Unknown 1038 sour, buttery
5 Ethyl 2-methylbutanoate RI, odor 1049 bubble gum, candy
6 2,3-Pentanedione RI, odor 1061 sour, buttery
7 Dimethyl disulfide MS, RI, odor 1078 sulfury, rotten onion
8 Allyl sulfide MS, RI, odor 1137 sulfury, garlic
9 Unknown 1152 floral, sweet candy
10 1-Penten-3-ol MS, RI, odor 1168 fatty, hay, green
11 Butyl 3-methylbutanoate MS, odor” 1283 nutty, popcorn, fruity
12 Unknown 1300 nutty, popcorn
13 1-Octen-3-one RI, odor 1304 mushroom, earthy
14 2-Acetyl-1-pyrroline RI, odor 1324 nutty, popcorn
15 Unknown 1367 grainy, nutty
16 Dimethyl trisulfide MS, RI, odor 1379 cooked cabbage, soy sauce
17 Trimethylpyrazine MS, RI, odor 1400 nutty
18 2-Ethyl-3,5-dimethylpyrazine MS, RI, odor 1450 nutty, baked potato
19 (E,E)-2,4-Heptadienal MS, RI, odor 1513 traditional soy sauce, grainy
20 (E)-2-Nonenal RI, odor 1532 cucumber, fatty
21 2-Acetylthiazole MS, RI, odor 1650 grainy, nutty
22 Unknown 1663 baked potato, nutty
23 Acetophenone odor” 1680 floral, sweet
24 Unknown ) 1703 spice, garlic salt
25 Dimethyl tetrasulfide odor” 1730 garlic salt, spice
26 Diallyl trisulfide MS, odor 1771 garlic salt, green onion
27 (E,E)-2,4-Decadienal RI, odor 1794 fatty, cooked soybean
28 Unknown 1891 grainy, nutty
29 Unknown 2133 phenolic, hospital
30 Unknown 2160 hospital, medicine
31 Unknown 2192 seaweed soup
32 3-Ethylphenol MS, RI, odor 2214 phenolic, 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.

“0dor description was compared with Takeoka et al.(12) and Weenen et al.(13).
90dor description was compared with Tanchothikul and Hsieh(30).

90dor description was compared with Cha et al.(18).
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Fig. 1. Flavor dilution chromatograms of volatiles isolated from salt-fermented shrimp 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 shrimp on

the market
Peak No." Compound Concning/g)” Odor threshold(ng/g)” Odor value”

1 3-Methylbutanal 9.40 0.2 47.00
2 2,3-Butanedione 61.69 > 2056
7 Dimethy! disulfide 2.98 127 0.25
8 Allyl sulfide 1875 N/A”

10 1-Penten-3-ol 522 400" 0.01
16 Dimethy! trisulfide 7.06 0.01” 706.00
17 Trimethylpyrazine 327 23" 0.14
18 2-Ethyl-3,5-dimethylpyrazine 10.35 0.04” 258.75
19 (E,E)-2,4-Heptadienal 468 778" 0.01
21 2-Acetylthiazole 150 10" 0.15
2 Dially! trisulfide 2.02 N/AT

32 3-Ethylphenol 1.81 N/A”

UNumbers corresponded to those in Fig. 1.

YRelative concentration based on V-SDE data.

POdor threshold in water.

“0dor value=compound concentration divided by odor threshold.

YButtery et al.(31), PHansen et al.(32), "Not available, *Buttery et al.(33)
“Buttery et al.(34), “Tamura et al.(35), "Schutte(36)

Table 3. Free amino acids and taste values of salt-fermented shrimp on the market

Compound Conen(g/100g)" Taste threshold(g/dl)” Taste value”
Aspartic acid 0.275 0.003 91.67
Threonine 0.363 0.26 1.40
Serine 0.334 0.15 2.23
Asparagine 0.906 0.1 9.06
Glutamic acid 0.076 0.005 15.20
Proline N/DY 0.3

Glycine 0.323 0.13 243
Alanine 0.391 0.06 6.52
Valine 0.465 0.14 3.32
Cystine 0.018 N/A”

Methionine 0.317 0.03 10.57
Isoleucine 0.428 0.09 4.76
Leucine 0.636 0.19 3.35
Tyrosine 0.303 N/AY

Phenylalanine 0.582 0.09 6.47
Lysine 0.599 0.05 11.983
Histidine 0.018 0.02 0.90
Arginine 0.999 0.05_ 19.98
Phosphoethanolamine 0.005 N/AY

Urea 0.052 N/A”

Sarcosine 0.043 N/AY

alpha-Aminoadipic acid 0.030 N/AY

alpha-Aminoisobutyric acid 0.004 N/A”

Cystathionine 0.009 N/AY

beta— Aminoisobutyric acid 0.096 N/AY
gamma-Aminoisobutyric acid 0.045 N/AY

Ammonia 0.025 N/A”

DL -Allohydroxylysine 0.037 N/AY

Ornithine 0.030 N/A”

Carnosine 0.037 N/AY

Total 7.446

YConcentrations are on a dry weight and salt free basis.

PKato et al.(37)

Taste value=compound concentration divided by taste threshold.

‘_“N/D=N ot detected.
N/A=Not available.
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