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Comparison of Volatile Flavor Compounds in Commercial Black Onion Extracts
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Volatile flavor compounds of 3 commercial products of black onion extract (produced in
Changnyeong, Muan and Jeungpyeong) purchased in the online/offline markets were analyzed. A to-
tal of 51 compounds were detected in samples by solid phase microextraction (SPME)/GC/MSD, con-
sisting mainly of carbonyl compounds (15), sulfur-containing compounds (8), aromatic compounds (6),
furans (6), nitrogen-containing compounds (3), alcohols (2), acids (2) and miscellaneous compounds
(10). Among carbonyls, 4 compounds including 2-methylbutanal, 3-methylbutanal, nonanal and ben-
zaldehyde were detected in all samples, while two sulfur containing compounds, dimethyl disulfide
and dimethyl trisulfide, were detected in high amounts and considered to be key flavors in black on-
ion extracts. Particularly, thiophenes and 3 sulfur containing compounds (methylpropyl disulfide,
methyl-(Z)-propenyl disulfide and methyl-(E)-propenyl disulfide) were detected only in two products.
With acetic acid, furfural and pyrazines that formed through Maillard reaction during black onion ag-
ing were detected in high amounts in all samples. This also contributed to characteristic flavors such
as roasted, sweet, and sour, in the flavor of black onion extracts.

Key words : Onion, black onion extracts, volatile compound, flavor
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Divinylbenzene (PDMS/DVB) fiber (0.65 pm coating thick-
ness, Supelco, US.A)E AHE-31 T 4] 2 -] SPME fiber
= 250X 30 s 2483 v AHE-SH3T 50 mL
headspace glass vial (Supelco, Inc., USA)l|l 7} A& 5 g¢}
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Gas chromatography/Mass selective detector

(GC/MSD) E41 4l oIHI-A'I okle-{l:l =5

T X

GC/MSD #4& HP6890 GC/5973 mass selective de-
tector (MSD, Hewlett-packard Co., Palo Alto, CA, USA)&
A}8393, columne DB-WAX™ capillary column (60 m
lengthx0.25 mm 1.Dx0.25 um film thickness, J&W Scientific,
Folsom, CA, USA)S AH&3t4t 714 §3 ¥ SPME
fiberE A% F943}] injection portoll A 220TC, 587+ B2A]
721, splitless modeZ 4 3Hth GC/MSD #4%271&
Cha 5[3]¢] ol wet Pstaict. 7 shEo] AL &
%3 standard MS library data (Wiley 275K, Hewlett-Packard
Co., Bellefonte, PA, USA)oll 2l8lch 18]x H#3EAS 9
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Table 1. Proximate composition, °Brix and pH of commercial black onion extracts

Black onion extracts

A B C
Moisture (%) 89.55+0.03"" 92.21+0.04° 89.22+0.02°
Ash (%) 0.220.02° 0.38+0.01° 0.25+0.00°
Crude protein (%) 0.60+0.06" 0.62+0.00° 1.25+0.00°
Crude fat (%) 0.160.01° 0.15+0.01° 0.18+0.01°
°Brix 116 9.0 114

pH 407 405 3.81

YMean valuestS.D. (n=3)

“Mean values having the same superscripts in each row are not significantly different (<0.05) by Duncan’s test.
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Table 2. Volatile flavor compounds of commercial black onion extracts in local market

Concentration (ng/g)

1 )
Compounds RI N B C Odor description
Carbonyl compounds (15)
Propanal <1000 56.84 46.47 -
Isobutanal <1000 - 41.65 -
2-Propanone <1000 45.13 - -
2-Methylbutanal <1000 122.56° 233.89° 89.26° Dark chocolate
3-Methylbutanal <1000 347.71° 749.20° 223.80° Dark chocolate
2-Methyl-2-pentanal 1163 96.38 - -
2,6-Dimethyl-4-heptanone*® 1172 3628.90 - - Fruity-sweet
4-Methyl-2-heptanone* 1209 130.91 - -
4,6-Dimethyl-2-heptanone* 1247 1913.35 - -
3-Hydroxy-2-butanone 1302 430.68 - -
Nonanal 1397 95.35° 42 .83° 226.27° Floral, citrus, rose
Benzaldehyde 1538 331.28 340.21 352.64 Burnt sugar, waxy
Phenylacetaldehyde 1667 274.92 - - Floral, honeysuckle
4-Methoxy benzaldehyde* 1788 - - 259.17
1-(5-methyl-2-furanyl)-1-propen-3-al* 1902 - 4691 -
Sulfur-containing compounds (8)
1-(Methylthio)-1-propene <1000 2 21.24 -
Dimethyl disulfide 1075 1798.15° 583.09° 393.65° Fresh garlic,
3-Methylthiophene* 1118 148.64 198.67 - Meat
Methylpropyl disulfide 1229 636.04° 292.92° - Garlic salt, sour
2,5-Dimethylthiophene 1254 82.80° 126.28" -
Methyl-(Z)-propenyl disulfide 1263 136.39 159.47 -
Methyl-(E)-propenyl disulfide 1289 757.97 743.56 -
Dimethyl trisulfide 1384 6641.95" 2506.89" 149.26° Cooked cabbage
Aromatic compounds (6)
Toluene 1041 335.55" 163.82° 1740.93°
1,3,5-Trimethylbenzene 1241 51.32 - -
1-Ethyl-3-methyl-benzene* 1259 52.52 - -
1,2 A-trimethylbenzene*® 1281 297.67 - -
2-Cyclohexanone* 2078 45339° 229.52° -
Phenol 2327 156.21° - 640.59°
Furans (6)
Dihydro-2-methyl-3(2H)-furanone 1276 48.66° 68.41° -
(E)-2-Methyl-5-propenylfuran 1290 - 56.45 -
Furfural 1481 1330.32" 6427.74 661.06° Almond, sweet
2-Acetylfuran 1523 158.54° 301.27° - Sweet-cigarette
5-Methyl furfural 1591 - 1310.49 - Caramel
Furfuryl alcohol 1679 140.73° 83.91° - Cooked sugar taste
Nitrogen-containing compounds (3)
2,5-Dimethylpyrazine 1338 109.19 - - Roasted nuts
2,6-Dimethylpyrazine 1343 115.21 - - Baked potato, nutty
2-Ethyl-3-(methylthio)-pyrazine* 1533 411.05° 272.65° -
Alcohols (2)
Ethanol <1000 753.77° 91.31° 189.52°
5-Methyl-3-hexanol 1306 - 64.69 -
Acids (2)
Acetic acid 1471 7474.01° 1295.91° 74.79°
Isovaleric acid 1685 147.41 - - Sweat, cheese-like
Miscellaneous compounds (9)
3-Methylene-heptane* <1000 - - 451.42
3-Ethyl-4-methyl-1-pentane* <1000 - - 92.97
Ethyl acetate <1000 1020.15° 987.85° 80.48° Fruity, solvent-like
2,2,4,6,6-Pentamethylheptane <1000 - - 13893.53 lightly fruity, bitter
2,5,6-Trimethyloctane® <1000 - - 237.44
2,2, 4-Trimethyldecane* 1007 - - 228.10
2,2,4.4,6,8,8-Heptamethylnonane* 1012 - - 2798.79
2,6-Dimethyloctane® 1032 - - 1015.72
2,6,6-Trimethyloctane* 1057 - - 223.35

DRetention index on DB-WAX™ column (60 m length x 0.25 mm Ld x 0.25 pm film thickness, Aglient J&W Scientific, Folsom,
CA, USA).

Refer to Flavor & fragrances (29)

INot detected.

* These compounds were tentatively identified by MS library data (Wiley 275K, Hewlett-packard Co., Bellefonte, PA, USA). Different
letter (") within a row indicate significant difference (p<0.05).
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