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Changes in Volatile Sulfur Compounds of Garlic (Allium sativum L.)
under Various Drying Temperatures
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Abstract

The volatile sulfur compounds in raw and dried garlic (Allium sativum L.) under various tempera-
tures (50, 60, 70 and 80T ) were separated, identified by GC and GC/MS. In hexane extracts of
raw garlic, 8 volatile sulfur compounds were identified and 11 compounds were identified in steam
distillation extracts. The volatile sulfur compounds of raw and dried garlic were mostly composed
of diallyl disulfide, diallyl trisulfide, allyl methyl trisulfide. According to the increase of drying tempera-
ture total amounts of volatile sulfur compounds in the hexane extracts decreased to 40~75%, and
in the steam distillation extracts decreased to 10~20%. The amounts of diallyl disulfide, allyl methyl
trnisulfide decreased more than other volatile sulfur compounds, but diallyl trisulfide comparatively

decreased lower.
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Fig. 1. Gas chromatogram of hexane extracts from raw
garlic Peak No. 1. dimethyl suifide (GC, MS) 2. allyl
methyl sulfide (MS) 3. diallyl sulfide (GC, MS) 4. allyl
methyl disulfide (MS) 5. diallyl disulfide (GC, MS) 6.
allyl propyl disulfide (MS) 7. allyl methyl trisulfide
(MS) 8. diallyl trisulfide (MS)
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Fig. 2. Gas chromatogram of steam distillation extracts
from raw garlic Peak No. 1. allyl alcohol (GC) 2. me-
thyl mercaptan (GC) 3. dimethyl sulfide (GC, MS) 4.
allyl methyl sulfide (MS) 5. diallyl sulfide (GC, MS)
6. allyl methyl disulfide (MS) 7. diallyl disulfide (GC,
MS) 8. dipropyl disulfide (GC, MS) 9. allyl propyl di-
sulfide (MS) 10. allyl methyl trisulfide (MS) 11. diallyl
trisulfide (MS)

<o allyl methyl sulfide, allyl methyl disulfide, allyl
propyl disulfide, ailyl methyl trisulfide®} diallyl trisul-
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Table 1. Changes in the relative amounts of volatile
compounds ofhexane extracts from garlic dried at va-
rious temperatures

Drying temperatures (C)

Compounds Raw

50 60 70 80
Dimethy! sulfide 58 48 45 41 38
Allyl methyl sulfide 24 21 14 11 17
Diallyl sulfide 46 37 29 13 21
Allyl methyl disulfide 383 34 25 16 22
Diallyl disulfide 493 198 190 58 123

Allyl propyl disulfide 252 184 153 82 108
Allyl methyl trisulfide 738 423 286 117 129
Dially! trisulfide 112 100 68 34 74

*Peak area of p-cymene used for internal standard= 100.

Table 2. Changes in the relative amounts of volatile
sulfur compoundsin steam distillation extracts from
garlic dried at various temperatures

Compounds Raw

5 60 70 80
Allyl alcohol 238 210 89 47 19
Methyl mercaptan 154 137 109 42 19
Dimethyl sulfide 143 114 103 97 61
Allyl methy! sulfide 68 59 46 42 35
Diallyl sulfide 179 152 118 108 90
Allyl methyl disulfide 114 72 67 49 36
Diallyl disulfide 3223 3004 2927 1734 2350
Dipropyl disuifide 543 330 248 129 131

Allyl propyl disulfide 174 142 79 54 33
Ally! methyl trisulfide 189 137 121 114 88
Dially! trisulfide 3270 3834 3958 4269 4818

*Peak area of 1,2-dichloroethane used for internal stan-
dard = 10000.
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