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Changes of Volatile Flavor Compounds in Sesame Oils
during Industrial Process
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Abstract

Changes of volatile flavor compounds in sesame oil during industrial process (roasting temp. 225+2°C,
roasting time 15 min) were investigated. Total volatile flavor compounds of 1st expressed oil from roasted
sesame seeds were 536.3 ppm, and those of 2nd expressed oil from sesame seed cake, residue of Ist
expression, were 266.8 ppm. Those of 1st filtered oil, fixed oil and 2nd filtered oil were 472.2 ppm, 472.4
ppm and 443.0 ppm, respectively. Volatile flavor compounds were gradually decreased during processing.
Top notes (peak No.1~26) playing an important role in the aromatic character of sesame oil, of 2nd expressed
oil were markedly reduced (70.67% of initial content). Especially pyrazine compounds showed the largest
reduction in 2nd expressed oil. Total volatile flavor compounds of fixed oil, filtered oil were reduced slightly.
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Table 1. Operating Condition for GC Analysis

Instrument : Hewlett Packard 6890 GC (USA)

Column : CBP20 (polyethylene glycol) 30 m X 0.2 mm X
0.2 um

Carrier : Helium, 0.7 mL/min constant flow
Makeup flow 19 mL/min

Oven : 50°C---4°C/min---230°C (30 min)

Injection : Split mode (15:1), Split flow 13.1 mL/min,
Inlet 230°C

DET : FID 230°C

Inj. vol. :0.2pl

Table 2. Operating Condition for GC/MS Analysis

Instrument : Hewlett Packard 6890 GC/5972 MSD (USA)

Column : HP-INNOWax(crosslinked polyethylene glycol)
30 mx (.25 mm X (.25 pm

Carrier  : Helium, 1.0 mL/min constant flow

Oven : 50°C (4 min)---4°C/min---230°C (30 min)

Injection : Split mode, Split flow 13 mL/min, Inlet 250°C

DET : MSD 280°C

Ion Source: EI (70 eV)
Inj. vol. :0.2ul
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Table 3. Changes of volatile flavor compounds in sesame seed oil during process (unit: ppm)
RT (min) Peak No. Compound name A B C D E

7.56 1 Pentan-2,3-dione 12 0.7 0.9 13 1.6

8.46 2 Dimethyl disulfide 25 0.3 1.3 0.9 1.0

8.74 3 Hexanal 1.5 2.6 3.6 3.1 2.9
12.20 4 Pyridine 43 0.8 27 2.5 22
13.32 5 Pyrazine 6.7 1.0 3.6 35 2.8
13.66 6 2-Methylpyridine 1.4 0.3 0.9 0.9 0.8
14.28 7 2-Pentylfuran 0.9 L.5 1.8 1.6 1.4
14.47 8 2-Methylthiazole 1.0 0.2 0.7 0.6 0.6
14.88 9 Thiazole 1.8 0.3 1.0 0.9 0.8
15.22 10 1-Pentanol 1.2 0.7 1.7 1.6 1.5
15.64 11 Methylpyrazine 106.3 20.9 711 68.5 59.8
16.28 12 4-Methylthiazole 4.6 1.0 33 32 2.8
16.51 13 2,4-Dimethylthiazole 2.0 0.5 1.7 1.7 1.5
17.13 14 4-Methylpyridine 0.9 0.4 0.89 0.8 0.7
18.12 15 2,5-Dimethylpyrazine 41.5 13.8 34.6 355 30.9
18.40 16 2,6-Dimethylpyrazine 25.9 7.2 19.8 20.0 17.6
18.63 17 Ethypyrazine 9.4 2.7 7.2 7.3 6.5
19.15 18 2,3-Dimethylpyrazine 7.8 2.7 6.1 6.3 54
20.68 19 Dimethyl trisulfide 0.8 0.4 0.8 0.8 0.7
20.95 20 2-Ethyl-6-methylpyrazine 11.3 4.0 9.3 9.7 85
21.22 21 2-Ethyl-5-methylpyrazine 7.2 2.6 59 6.2 54
21.79 22 Trimethylpyrazine 20.0 7.7 16.2 17.0 14.7
22.80 23 Furfuryl mercaptan 1.2 1.8 23 2.2 1.8
22.96 24 2,5-Dimethyl-3-ethylpyrazine 2.8 0.2 0.8 0.8 0.8
23.63 25 2,6-Dimethyl-3-ethylpyrazine 16.3 6.8 14.0 14.9 12.9
24.19 26 Furfural+? 31 20 2.8 2.8 25
25.26 27 Furfuryl methyl sulfide 0.9 04 0.9 0.9 0.7
25.79 28 2,3-Diethyl-5-methylpyrazine 2.3 1.3 22 24 1.9
25.99 29 2-Acetylfurane 44 1.7 3.0 3.0 2.6
26.55 30 Pyrrole 13.4 22 53 4.7 3.9
26.67 31 Pentadecane 3.8 43 42 44 39
28.35 32 T.H.-Thiophen-3-one 1.1 0.5 0.7 0.8 0.6
28.87 33 5-Methylfurfural 6.4 39 52 5.4 4.6
29.24 34 2-Pentylpyridine 1.7 1.2 1.7 1.5 14
29.73 35 a-Bergamotene 38 3.6 37 35 33
30.81 36 2-Formyl-1-methylpyrrole 3.0 2.0 2.0 2.3 2.6
31.09 37 Acetylpyrazine 13.4 6.8 8.8 13.2 83
3193 38 Acetophenone 55 7.7 4.1 4.1 38
3201 39 D.H.cyclopentapyrazine 3.6 0.0 0.0 0.0 0.0
32.70 40 Furfuryl alcohol 26.5 9.7 20.6 20.1 19.7
33.40 41 Acetyl-methylpyrazine (Unknown) 4.8 32 49 49 4.6
33.77 42 Acetyl-methylpyrazine (Unknown) 9.8 6.4 9.9 9.7 9.8
36.16 43 Acetyl-dimethylpyrazine (Unknown) 1.2 0.9 1.1 1.2 1.0
36.71 44 (E,Z)-2,4-Decadienal 1.5 32 33 24 21
36.94 45 2-Acetylthiophene 31 23 29 2.8 14
37.11 46 Methy! nicotinate 1.9 1.6 25 2.6 3.0
38.21 47 Furfuryl methyl disulfide 49 3.0 5.4 55 4.7
38.42 48 (E.E)-2,4-Decadienal 6.7 14.0 153 9.9 7.6
38.78 49 Octadecane 1.1 1.0 1.3 13 13
39.94 50 Hexanoic acid 29 25 3.1 3.6 2.9
40.24 51 Guaiacol 50.2 36.3 46.4 48.8 43.0
42.20 52 Phenethyl alcohol 0.7 05 0.6 0.6 0.6
43.81 53 Heptanoic acid 2.1 2.2 33 32 35
44.28 54 2-Acetylpyrrole 45 4.2 79 7.8 9.4
44.99 55 2-(2-Furyl)pyrazine 55 55 6.3 5.9 7.1
45.50 56 Phenol 2.7 19 2.3 3.1 3.2
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Table 3. Continued

RT (min) Peak No. Compound name A B C D E
46.10 57 2-Formylpyrrole 3.0 2.8 6.0 5.0 83
46.32 58 4-Ethylguaiacol 14 2.0 1.9 1.6 1.9
47.03 59 2-(2-Furyl)-5/6-methylpyrazine 2.6 27 3.0 3.1 32
47.18 60 2-(2-Furyl)-5/6-methylpyrazine 2.0 1.9 2.0 20 22
47.55 61 Octanoic aicd 2.5 2.8 2.7 2.9 2.8
47.88 62 2-Phenyl-2-butanal 1.1 1.3 14 1.5 1.7
48.12 63 4-Cresol 0.7 0.6 0.8 0.8 0.8
48.74 64 2-Formyl-4-methylpyrrole 1.2 1.3 2.8 2.8 4.6
51.78 65 4-Vinylguaiacol 24.8 14.7 25.0 26.2 26.9
52.79 66 Methyl palmitate 1.3 1.4 1.4 1.4 1.8
56.51 67 Unknown 1.4 1.4 1.6 1.7 1.8
59.36 68 Indole 4.7 4.7 5.5 5.5 6.2
59.71 69 Methyl oleate 0.7 0.8 0.8 0.8 0.8
61.08 70 Methyl linolate 0.9 1.1 1.0 1.0 1.0
62.78 71 Vanillin 0.6 0.1 0.3 0.4 0.6
65.88 72 3,4-Methylenedioxyphenol 0.7 0.5 2.6 2.7 6.6
66.81 73 Dibutyl phthalate 0.5 0.3 0.3 0.4 0.5
66.96 74 Myristic acid 1.4 0.6 0.5 0.6 0.6
75.03 75 Palmitic acid 7.6 8.6 18.5 18.1 2.0

Total 5363 2668 4722 472.4 443.0
Top note (Peak No. 1~26) 283.7 832 2149 2145 188.0
Middle note (Peak No. 27~64) 207.8 1494 199.7 199.2 188.0
Last note (Peak No. 65~75) 44.8 342 57.6 58.6 67.0
Pyridines 38.0 19.9 355 333 40.0
Pyrazines 301.9 99.9  228.6 233.6 205.3
Phenols 80.5 56.0 79.0 83.1 82.4
Furans 471 222 39.8 393 36.2
Aldehydes 9.7 19.8 22.1 15.3 12.6
Acids 16.5 16.7 28.2 284 29.9
Thiazoles 94 2.0 6.6 6.4 5.7
Others 333 30.4 323 325 30.9

A: 1st expressed oil, B: 2nd expressed oil, C: 1st filtered oil, D: fixed oil, E: 2nd filtered oil.
Unit (ppm) is relative amount to ISTD (dichloromethane).
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Fig. 2. Star plot of changes in composition rate of volatile
flavor compounds during process. A: 1st cxpressed oil, B:
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filtered oil
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