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Abstract

Volatile compounds from shrimp whole body (SWB) and shrimp shell waste (SSW) were isolated, and identified
by the combination of SDE (simultaneous steam distillation and solvent extraction), GC (gas chromatography,
HP-5890 plus)and MSD (mass selective detecter) or olfactometry. The peak numbers isolated from SWB and
SSW were 20 and 46, respectively. The amounts of the volatile compounds isolated from SSW were higher than
those of SWB. SWB produced more low-boiling compounds below 70°C and SSW did more high boiling compounds
over 100°C. The volatile compounds identified from SSW were 9 pyrazines, 5 acids, 4 aldehydes, and 4 alcohols.
These volatile compounds were evaluated by aroma extraction dilution analysis and gas chromatography
olfactometry (GCQ). Some compounds which were not detected by GC-FID and GC-MSD were found to be
a strong shrimp flavor of logz FD 3 value by GCO. Strong shrimp odors were detected in low temperature
while nutty aromatic odors and unpleasant oily smells were found in high temperature.
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Fig. 1. Comparison of gas chromatograms of volatile extracted
from shrimp whole body (SWB) and shrimp shell waste (SSW)
by simultaneous steamn distillation and solvent extraction.
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Fig. 2. Total ion chromatogram of volatiles extracted from
shrimp shell waste with simultaneous steam distillation and
solvent extraction.

Table 1. Composition of volatiles extracted from shrimp shell
waste with SDE

Peak Ratio of

Pealf) Compound RI® area  peak
ne- (x10°) area (%)
1 Diethyl disulfide 1090 9.3 1.8
2 Pyridine 1180 3.8 0.8
3 Pyrazine ) 1194 36 0.7
4 3 Methyl pyridine'’ T49 1.0
5 (7) 4 Heptenal 1230 19 0.4
6 Methyl pyrazine 1273 100 2.0
7 26 Dimethyl pyrazine 1284 268 53
8 4,6 Dimethyl pyrimidine"’ ¥ooo87 1.7
9 2,3-Dimehtyl pyrazine 1330 49 1.0
10 2-Ethyl 5-methyl pyrazine 1384 3.2 0.6
11 Trimethyl pyrazine 1395 541 10.7
12 2-Ethyl 3,5-dimethyl pyrazine 1451 5.6 1.1
13 2,6 Diethyl pyrazine 1454 45 0.9
14 Acetic acid 1457 04 0.1
15 Tetramethyl pyrazine 1458 4.3 09
16 Benzaldehyde 1495 58 1.2
17 2-Ethyvl 1-hexanol 1484 8.0 1.6
13 2 Methyl 1H-pyrrole 1498 2.1 0.4

19 35 Dimethyl-1,24 trithiol lane” " 36 0.7
20 4-Methyl-1 -heptanol "’ 3 7.4 1.5

21 cis 1,4-Dimethyl cyclohexane‘l" A 2.7 0.5
22 Benzeneacetaldehyde 1561 0.1 0.1
23 1-Nonanol 1624 65 1.3
24 2-Acetylthiazole 1659 61 1.2
25 H-Propyl trldecane“' ¥ 6.2 1.2
26 2-Cy Clohexcn 1 one" 'y“ 17.0 3.4
27 10-Dodecenol "’ Y114 2.3
28 1-Methyl naphthalene 1939 15 0.3
29  Decanoic acid 2361 2.0 04
30 Dodecanoic acid 2504  22.0 4.4

- 66 1.3
R X 1.3

31 Tetradecanoic acid
32 Hexadecanoic acid

‘“The peak number are matched with these in Fig. 2.
“Kovet retention index from several references (2,8,9,13-17).

f‘_’l\ﬁeans that RI values from references were not found.

PTentatively identified compounds by matching mass data
with reference of NBS75K.
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Fig. 3. Flavor dilution chromatograms of volatile compound
extracted from shrimp shell waste by GCO.

Table 2. Description and intensity of odor active compounds
isolated from shrimp shell waste by gas chromatography
olfactometry

Retention index"’ Intensity” Odor description™
717 9(3%) Nutty
771 9(3%) Nutty, shrimp
851 27113 Shrimp
928 813" Strong shrimp
994 27(3‘) Yogurt
1286 3(3hH Fermented shrimp
1338 27(3 ) Sweet shrimp
1762 27(3% Rotten fried oil
1807 81(3h Rotten fried oil

Retentlon index is Kovets matched with Fig. 3.

YAEDA was done by diluting the previous solution with three
time dilution factor.

0dor description was done by gas chromatography olfactometry.
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