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Abstract

Volatile organic components from fresh and freeze-dried onions were extracted by SDE apparatus and
analyzed by GC/MS. Components of 40 and 31 were identified in fresh and freeze-dried onions respectively.
These components included esters, aldehydes, ketones, alcohols and S—-containing compounds. Major com-
pounds of S-containing compounds such as 1-propanethiol, dipropyl trisulfide, and methyl propyl trisulfide
in fresh onions were clearly decreased in freeze-dried onions. Then, S—containing compounds such as methyl
allyl sulfide, propyl ally sulfide, dially disulfide and 3,5-diethyl-1,2,4—trithiolane and alcchols such as pentanol,
hexanol and propanol were disappeared by freeze-drying. Exceptionally, ethyl acetate, dimethyl disulfide and
2-methyl-2-pentenal were increased as different trend with major S—containing compounds. (Z)-~Propenyl
methyl disulfide and (E)-propenyl methyl disulfide were also changed by freeze-drying in the similar pattern

as mentioned above compounds.
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Fig. 1. GC/MS chromatograms of volatile odor components from fresh and freeze-dried onions.
DB-Wax (60 mX0.25 mm id., 0.25 pm film thickness, J&W), helium 1 mL/min, split ratio 1:20, 40°C (3 min) - 2°C/min - 150°C - 4

°C/min - 220°C (5 min)
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Table 1. Comparison of volatile components identified in fresh and freeze-dried onion

Peak No. RTY RI? Compound name MF¥ MW mg/kg -
fresh dried
1 6.35 812 Ethyl formate C3HeO2 74 - 0.155
2 6.49 819 1-Propanethiol C3HsS 76 21.419 5.443
3 7.58 871 Ethyl acetate C4HsO2 88 1.095 4771
4 7.73 877 Diehyl acetal CeHi1402 118 0.038 0.063
5 8.28 900 2-Methyl butanal CsHi00 86 0.073 0.042
6 8.41 904 3-Methyl butanal CsHi60 86 0.164 0.19%
7 8.79 917 Propylene sulfide CsHeS 74 0.238 2.405
8 9.11 928 Ethanol C2HeO 46 0.947 0.526
9 9.69 946 Methyl allyl sulfide CqHsS 38 0.038 -
10 10.1 959 2,4-Dimethylfuran CeHgO 96 0.013 0.496
11 10.5 969 2,3-Butanedione CsH4O2 86 0.354 0.099
12 12.1 1012 (E)-Methyl 1-propeny! sulfide C4HsS 88 - -
13 134 1040 Propanol CsHgO 60 0.347 -
14 15.1 1070 Dimethyl disulfide C2HsS2 94 2.295 4578
15 15.6 1078 Hexanal CeH120 100 0.153 0.187
16 17.1 1104 Propyl allyl sulfide CeHi12S 116 0.023 -
17 174 1110 2-Propenol C3HeO 58 0.016 -
18 20.2 1157 2-Methyl-2-pentenal CeHi00 98 3.862 8.104
19 21.9 1181 Pyridine CsHsN 79 0.131 0.163
20 22.2 1186 2,5-Dimethyl thiophene CeHsS 112 0.166 1.035
21 25.1 1230 Methyl propyl disulfide C4H1oS2 122 6.355 1.120
22 26.4 1250 2,4-Dimethy! thiophene CeHsS 112 0.761 2.511
23 26.55 1252 Pentanol CsHizO 88 0.054 -
24 272 1260 (Z)-Propenyl methyl disulfide CqHsSe 120 0.380 2.779
25 27.41 1264 Methylpyrazine C5H6N2 94 0.023 -
26 28.3 1277 Methyl allyl disulfide C4HsS2 120 0.782 0.271
27 289 1284 (E)-Propenyl methyl disulfide CqHsSo 120 0.617 3.840
1S, 30.7 1310 Butylbenzene CioHia 134 - -
28 32.61 1339 3-Hydroxy-2pentanone CsH1oOo 102 0.257 -
29 33.74 1356 Hexanol CeHi1402 102 0.093 -
30 35.2 1377 Dimethyl trisulfide CeH1aS2 150 12.992 11.845
31 375 1410 (Z)-Propeny! propyl disulfide CeHi2S2 148 1.268 0.716
32 38.6 1427 Propenyl ally disulfide CeH12S2 148 1.282 -
33 39.2 1436 (E)-Propenyl propyl disulfide CeH1252 148 3.114 0.873
34 41 1464 Furfural CsH4O2 96 0.053 0.355
35 423 1484 Dially disufide CsHi0S2 146 0.078 -
30 429 1492 2-Ethyl hexanol CeHig0 130 - -
36 455 1533 Methyl propyl trisulfide CaH10S3 154 14.225 6.226
37 484 1577 2-Furyl ethyl kethone C7HgO2 124 - 0.193
38 49.1 1588 Methyl ally trisulfide C4HsS3 152 0.384 -
39 52.6 1645 2-Acetylthiazole CsHsNOS 127 0.249 0.244
40 54.4 1674 Dipropy! trisulfide CeH14S3 182 17.174 0.942
41 576 1730 3,5-Diethyl-1,2,4-trithiolane CeH1253 180 0.826 -
42 60.2 1776 (Z)-Propenyl propyl trisulfide CeH 1253 180 0.843 1.789
43 61.3 1795 (E)-Propenyl propyl trisulfide CeH1253 180 1.162 2.559
44 69.9 2007 2-Hexyl-5-methyl-[2H]furan-3-one CuHiO2 182 - 0.216

Total

94.344 64.741

YRetention time. “Retention index. *Molecular fomular. “Molecular weight.
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Table 2. Relative content of functional groups in identified
volatile components from fresh and freeze-dried onions

Fresh onion Freeze—dried onion

Functional group

No. Area % No. Area %

Alcohols 5 1.53 2 092
Aldehydes 6 5.00 6 13.68
Esters 1 1.15 2 7.55
Ketones 0.65 3 0.77
S-compounds 23 915 17 76.06
Miscellaneous 3 0.17 2 1.02

Total 40 100 32 100
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Fig. 2. Effect of freeze-drying on the major volatile com-
pounds in onions.

A’ 1-propanethiol, B: dipropy! trisulfide, C: methyl propyl dis-
ulfide, D: methyl propyl trisulfide.
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Fig. 3. Effect of freeze-drying on the minor volatile com-
pounds in onions.

A ethyl acetate, B: dimethyl disulfide, C: 2-methyl-2-pentenal,
D: propenyl methy!l disulfide,
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