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Comparison of Volatile Flavor Compounds of Domestic Onions (Allim cepa) during Storage.
Hee-Young Lee', Eun-Jeong Jeong, Seon-Young Jeon and Yong -Jun Cha*. Department of Food and Nutrition,

Changwon National University, Changwon 641-773, Korea,

"Division of Environmental Wooden Material

Engineering, Korea Forest Research Institute, Seoul, 130-712, Korea - Volatile flavor compounds of onions
were analyzed and compared during storage at 0.5°C, which harvested in 6 regions, such as Muan,
Buan, Andong and 3 regions of Changnyeong (Yueo, Jangma and Seongsan). A total of 45 compounds
were detected in samples by solid phase microextraction (SPME)/GC/MSD, consisting mainly of sul-
fur-containing compounds (21), aldehydes (13), ketones (2) and miscellaneous compounds (9). The sul-
fur-containing compounds were major compounds with ranges of 66.9~86.9% of total volatiles in 0
day of storage as regardless of harvested regions. Three regions (Yueo, Seongsan and Muan) had high
amounts of over 4,043 ng/g in 0 day of storage, whereas 2 regions (Muan and Yueo) only had amounts
of over 2,400 ng/g after 60 days of storage. Five sulfur-containing compounds known as having anti-
oxidant activity (2,4-, 2,5-dimetylthiophene, 2-vinyl-1,3-dithiane, 5-methoxy thiazole and 3,5-dieth-
yl-1,2 4-trithiolane and isomer) were the high levels in 3 regions (Yueo, Seongsan and Muan) during
60 day of storage. These 3 regions had also the highest amounts in 5 sulfur-containing compounds
known as having anticarcinogenic activity ((Z)-, (E)-methyl propenyl disulfide, (Z)-, (E)-propenyl propyl
disulfide, and di-2-propenyl disulfide) and kept same trend after 60 days of storage.
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Futol FEA 7R F2 SPMEFA (Supelco™
Solid Phase Microextraction Fiber Holder, Supelco, Inc.,
Bellefonte, PA, USA)ell Polydimethylsiloxane/Divinylben-
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GC/MSD #4-& HP6890 GC/5973 mass selective de-
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Table 1. Changes of volatile flavor compounds of domestic onions during storage (0.5°C)

Concentration(ng/g)”
2 Changnyeong
Compounds RI Andong Muan Buan
Yueo Jangma Seongsan

0” 60 0 60 0 60 0 60 0 60 0 60
Sulfur-containing compounds (21) 75824 24017 23747 11882 59333 15364 15167 13065 40435 24450 22333 11835
1-Propanethiol 873 557 13" 05 10° 28 13 05 100 06 25 05 10
Methylthiirane 949 583" 378  140° 1059 1158 66" 66" 137 479" 267° 145 95
Dimethyl disulfide 1098 148"  04° 59 02 95 04 55 020 178 09  82* 16
2,5-Dimethylthiophene 1202 794" 322" 297 1370 842 191" 381° 179" 677 260° 2517 129°
Methyl propyl disulfide 1243 101.2° 164° 165° 121 432" 137% 64  91°  242° 301" 1497 169
2,4-Dimethylthiophene 1266 2,124.6" 1,084.9° 448.0° 4037 18454° 5635™ 5030 5574 8162° 750.8° 3425% 3614°
(Z)-Methyl propenyl disulfide 1279 2693 622° 1648 730" 3635 516" 935° 284° 389.8" 908 3653 61.2°
(E)-Methyl propenyl disulfide 1302 4149° 1127° 2407° 99.0° 4815° 913"  151.0° 50.0° 5336 150.2° 4077 85.1°
Dipropyl disulfide 1392 517.2° 659" 3892° 257° 2046 747° 58 739" 355 261.0° 305° 768"
Dimethyl trisulfide 1398 1,086.6° 69.2° 4496 1392° 5785° 583° 3055 252' 10654 1286" 6127° 1021°
(Z)-Propenyl propyl disulfide 1429 5425 167.7° 549° 902° 3556° 1129° 383" 902" 1190° 1874 696° 928
(E)-Propenyl propyl disulfide 1453 1,775.6" 490.7% 205.8% 2054° 1,1394° 327.6° 69.1% 3052° 2925° 512.2° 12607 269.1°
Di-2-propenyl disulfide 1503 298° 233" 76 79 298" 123* 86 116 216" 149" 47  54°
Dithio(1-propenyl)propionate* 1577 462° 111° 139" 55" 548"  60°  13.0° 43" 298 113° 160" 45
2-Vinyl-1.3-dithiane* 1792 11.0°  80° 174 25 85 40 770 51° 169" 48 75" 27
3,5-Diethyl-1,24-trithiolane 1802 2004° 888"  1321° 41.7° 2351 742" 1086 447° 2489° 948  751¢ 317
1,2,5-Trithiepane* 1806 158 32 73 31°  199° 31°  123* 19 204 50° 78% 23"
3,5-Diethyl-1,24-trithiolane(isomer) ~ 1818 2161° 111.3° 147.7° 450° 260.1° 929" 1162 529" 2430 1194° 789" 371°
4-Methyl-3H-1,2-dithiol-3-one* 1988 76° 38 54 19 117 620 53* 28° 78 69 38 22
5-Methoxy thiazole* 2110 283° - 7.8 - 0L - 6.7 - 168 - 7.1 -
4-Methyl-3H-1,2-Dithiole-3-thione* 2489 373" 108" 159 69° 470 167° 150 11.0° 281° 207° 149° 72°
Aldehydes (13) 10147 5934 5530 3808 16607 5057 6634 3878 18955 5977 5927 3125
Propanal 813 65" 35 43 24 89 29 34 22 91* 38 27 12
Hexanal 1091 - - 68 - 8.9 - 9.0° - 169" - 8.6° -
2-Methyl-2-pentenal 1169 829.1° 5294° 4268 277.0° 1430.0° 469.1° 507.0° 3621° 1590.1° 4964° 4235 218.6°
2-Heptanal 1335 524 - 33 - 94™ - 102° - 182° - 494 -
Nonanal 1402 133.7° 458" 665 987° 1168 118 565 197 1456° 901° 1048 90.6°
2-Octenal 1442 290° - 213 - 5920 - 353" - 598 - n5 -
Decanal 1508 58 58 53 25 167" 64° 111° 38 22 74 54 21°
Benzaldehyde 1543 - - - - - - 43 - - - - -
2-Decenal 1642 - - 3.2° - - - 42° - 51° - 39" -
2,4-Nonadienal 1713 - - 54 - - - 69° - 20 - 33° -
Dodecacal 1722 - 89° - - - 8.0° - - - - - -
Tridecanal 1817 - - - - - 75 - - - - - -
Decadienal 1819 54 - 101° - 108" - 155" - 165 - 1B3O° -
Ketones (2) 385 96 24 46 423 141 67 53 117 138 30 41
2-Undecanone 1608 - 22° - - - 33 - - - - - -
1-Phenyl-1-butanone 1819 385" 74°  24° 46" 423 108 67 53¢ 117" 138  30°  41°
Miscellaneous compounds (9) 861 288 289 838 885 159 51.6 78 934 187 423 6.9
Tridecane 129 233" - - - 29* - 103 - 164" - 109 -
Pentadecane 1497 4.3° - 24° - 81° - 45° - 107 - 41° -
Longifolene 1586 13.7° 37 620 20 1700 27" 73* 20 128" 38 49 14
Hexadecane 1599 54° 24 - - 8.1° - 2.4° - 7.8 - - -
Bornyl acetate 1601 - 5.3" - - - 15" 7 - - - - - -
Naphthalene 1769 - 33 - - - - - - - - - -
1-Methoxy-4-(1-propenyl)-benzene 1848 - 4.1 - - - 3.0° - - - 35" - -
(E)-6,10-Dimethyl-5,9-undecandien-2-one 1855  4.7° - 34° - 49° - 49° - 108 - 5.0° -
2-Methyl-5-(methylthio)-furan* 2005 347 100" 169" 68 375 87  22° 58 349 114 174" 55

(RN

Storage period (day)
Mean values (n=3).

SIS

)
)
)
)
)

Not detected.

*These compounds were tentatively identified by MS Library data (Wiley 275K, Hewlett-Packard Co., USA).

UConcentration of each compound was calculated as a relative content to butyl benzene (2.13 pg) put in sample.
Retention Index on Supelco Wax-10™ capillary column (60 m length x 025 mm LD x 0.25 um film thickness, Supelco Co., USA).

Mean values having the same superscripts in same days of each row days are not significantly different (p<0.05) by Duncan’s test.
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Fig. 1. Contents of sulfur containing volatiles having antioxidant
activity of domestic onions during storage (0.5°C). Six
volatiles: 2,4-dimetylthiophene, 2,5-dimetylthiophene, 2-
vinyl-1,3,-dithiane, 5-methoxy thiazole, 3,5-diethyl-1,2,4-
trithiolane (RI=1803) and isomer(RI=1818). [_I 0 days,
B 60 days
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Fig. 2. Contents of sulfur containing volatiles having anti-
carcinogenic activity of domestic onions during storage
(0.5°C). Five volatiles: (Z)-, (E)-methyl propenyl disul-
fide, (Z)-, (E)-propenyl propyl disulfide, di-2-propenyl
disulfide. [_I: 0 days, ll: 60 days

31, 24-dimethylthiophene] o] dlFES A 3HTh
(Table 1).
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o], A wet (Z)- T (E)-methyl propenyl disul-
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