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Effects of Added Corn Oil on the Formation of Volatile Flavor
Compounds in Dry Shrimp During Roasting Process

Kwang Jee Joof and Mi young Kang

Dept. of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

Abstract

Flavor components of dry shrimp, roasted—dry shrimp and roasted-dry shrimp with corn oil (w/w: 10%, 25%5)
were investigated to evaluate the effects of added corn oil on the formation of volatile components in dry shrimp
during roasting process. The identified volatile included 20 nitrogen—containing compounds (7 pyrazines, 7
pyridines, 3 pyrroles, others), 14 aldehydes, 5 alcohols, 4 ketones and 11 others. The largest quantities of lipid-
derived products, hexanal, nonanal, 2-pentylfuran, 1-octen-3-ol, trans-2-decenal, trans,cis-2,A-decadienal,
trans, trans-2,4-decadienal were detected in the roasted—dry shrimp samples with corn oil. The lipid-derived
aldehydes might be involved in the formation of 3-ethyl-2,5-dimethylpyrazine, 2,3,5-trimethyl-6-ethylpyrazine,
2-ethyl-5,6-dimethylpyrazine, 2,3,5-trimethylpyrazine, 3—-ethyl-2,6-dimethylpyridine, 2-propylpyridine, ben-
zopyrrole and the others. The nitrogen-containing compounds seem to be a major flavor component and
responsible for characteristic flavor in roasted—dry shrimp with corn oil.
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Table 1. Identified volatile flavor compounds isolated from shrimp samples
Peak I Quantitation (ppm)
No. No. Compound (DB-1) 1 9 3 4
Aldehyde
1 5 hexanal 7 0.449 0.369 1.830 1.849
2 6 2-methyl-2-pentenal 790 0.878 1.061 0.884 0.400
3 12 cis—4-heptenal 849 0.626 - - -
4 13 heptenal 863 - - 1.723 0.563
5 17 trans~2-heptenal 907 - - 0.245 0.459
6 18 benzaldehyde 912 1.393 3.894 - 3.899 4616
7 23 phenylacetaldehyde 983 0.669 - - -
8 24 trans, trans—2,4-heptadienal 978 - - 0.166 0.797
9 35 2-phenylpropionaldehyde 1063 - 0.176 0.528 1.157
10 36 nonylaldehyde 1073 - - 0.277 0.286
11 40 1,3,5,7-cyclooctatetraene-1-carboxaldehyde 1096 - - 0.673 -
12 44 trans—-2—-decenal 1215 - - 0.335 1.228
13 47 trans,cis-2,4-decadienal 1238 - - 3.053 B ,
14 49 trans,trans-2,4-decadienal 1269 a B - 7.32
Total aldehydes 4015 5.500 13.613 18.675
Pyrazine
15 15 2,5(6)-dimethylpyrazine 871 - 0.536 0.421 0.660
16 16 2,3-dimethylpyrazine 870 - 0.703 0.647 1.096
17 23 2,3,5-trimethylpyrazine 961 - 4,015 3.948 4.236
18 31 3-ethyl-2 5-dimethylpyrazine 1045 - 1.323 1.192 1.379
19 32 2-ethyl-3,5-dimethylpyrazine 1051 - 0234 0.445 0.778
20 33 2-ethyl-5,6~dimethylpyrazine 1055 - - 0.896 0.799
21 41 2,3,5-trimethyl-6-ethylpyrazine 1116 - - - 2.160
Total pyrazines 6811 7.549 11.108
Pyridine
22 3 pyridine 702 - 8.201 8.613 7.270
23 10 3-methylpyridine 820 - 0.549 1.514 1.451
24 11 2-methylpyridine 831 - 0.068 0.146 0.244
25 14 2-amino-5-methylpyridine 865 - 0.340 - -
26 37 3-ethyl-2,6-dimethylpyridine 1086 - - - 0.112
27 42 2-propylpyridine 1146 - - - 1.797
28 50 4-phenylpyridine 1410 - - - 0.556
Total pyridines 9.158 10.273 11.430
Alcohol
29 8 furfuryl alcohol 811 - 0.135 0.296 0.326
30 20 1-octen-3-ol 935 - - 0.145 0.126
31 25 benzy! alcohol 990 - - - 0.616
32 28 2-ethyl-1-decanol 1024 - - 0.272 -
33 30 n—octanol 1040 - - - 0.299
Total alcohols 0.135 0.713 1.367
Phenol
34 91 phenol 939 1.658 2.723 2.205 1.505
35 2,6-bis-4-methyl phenol (BHT) 1474 (24.258)° (29.767)* (18.497)° (28.048)°
Total phenols 1.658 2.123 2.205 1.505
Pyrrole
36 2 1-methyl-1H pyrrole 698 - 0.536 0.219 0.156
37 7 2-methyl-1H pyrrole 807 - 0.014 0.145 0.291
38 45 benzopyrrole 1228 - - 0.182 0.721
Total pyrroles 0.550 0.546 1.168
Ketone
39 1 2-methyl-cyclopentanone 692 - 4830 4,342 2.835
40 29 1-phenyl ethanone 1038 - 0'751 0.645 0911
41 38 ketoisophorone 1080 0.724 B - -
42 48 1-(2-aminophenyl) ethanone 1248 - 0.616 1.387
Total ketones 0.724 5.583 5.603 5.133




Table 1. Continued

Peak I Quantitation (ppm)
No. N Compound (DB-1) 1 2 3 4
Others
43 4 methylbenzene 735 1.681 1.791 1534 0.849
44 9 methylaulate 816 - - - 0.377
45 19 dimethyl trisulfide 930 - 0.351 0.439 0.486
46 22 2-pentylfuran 951 - - 0.497 0.727
47 27 3-methylbutylamine 1013 - 7.141 7.973 8611
48 39 n-ethyl-3-methylbenzenamine 1092 - 1.122 1.072 1.363
49 43 1-aminoadamatane 1192 - - - 1.084
50 46 benzacetonitrile 1237 - 0.533 - -
51 51 tetradecane 1401 - - 0.220 -
52 4 1,2-benzendicarboxylic acid - - 0.186 0.238 0.537
Total others 1.681 11.124 11.973 14.034
Overalls 8.078 42.306 52.478 64.422

I Calculated Kovats Retention Indices with n-paraffin (Cs-Cis) as reference on a DB-1 Column. -: None.

a: Not included to the total amount of flavor compounds.

1: Dry shrimp, 2: Roasted-dry shrimp, 3: Roasted-dry shrimp with corn oil (10 g), 4: Roasted-dry shrimp with corn oil (25 g).
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Fig. 1. Gas chromatograms of the volatiles of dry shrimp (A),
roasted—dry shrimp (B), roasted-dry shrimp with corn oil
(10 g) (C) and (25 g) (D).
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Fig. 2. Some important volatile compounds in dry shrimp
samples.

Sample 1) Dry shrimp. 2) Roasted-dry shrimp. 3) Roasted-dry
shrimp with corn oil (w/w: 100/10). 4) Roasted-dry shrimp with
corn oil (w/w: 100/25).
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