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Abstract

Garlic oleoresins were made by extracting with four solvents of methanol, methyl acetate, hexane and acetone
from chopped garlic, respectively, and the volatile compounds of each extract were separated by gas chromatography
installed with polar (supelcowax-10™) and nonpolar (HP-5) capillary columns, respectively, and identified by
matching mass data of mass selective detector and Kovat’s retention index with references. The numbers of
the volatile compounds identified the garlic oleoresin by polar and nonpolar columns from in garlic oleoresins were
41 and 32, respectively. In polar column, 13 pyrans, 11 sulfur-containing compounds, 6 furans, 2 alcohols and 2
heterocyclic compounds were identified. In nonpolar column, 11 sulfur-containing compounds, 5 acids, 3 furans and
eugenol were identified. The major sulfur-containing compounds identified from the oleoresins were 3,3'~thiobis-
I-propene, methyl 2-propenyl! disulfide, dimethyl trisulfide, di-2-propenyl-trisulfide, 2-thiophenecarboxylic
acid. The amount of these sulfur-containing compounds isolated from the oleresins were more abundant in polar
column than in nonpolar column. The most efficient solvent for extracting volatile compounds of garlic was methanol
but the most useful solvent for extracting sulfur—containing compounds was methyl acetate of less polarity.
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FZoll Al-8-1 & vl & acetone(Showa chemical Co., Japan),
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Table 1. Identification of volatile compounds from garlic oleoresins extracted with several solvents (polar)

Compound R1” Methanol Mathylacetate Haxane Acetone
S-containing compounds
3,3’ ~thiobis-1-propene"”’ 1142 95" 8.0 1.2 -
2,4-dimethyl-thiophene” 1230 1.7 13 1.6 -
1,3-dithiane” 1235 -4 34 - -
2-ethyl-thiophene” 1241 - 20 3.3 -
methyl 2-propenyl disulfide" 1253 83.0 19.8 9.1 249
dimethyl trisulfide” 1322 - 9.3 - 40
allyl isothiocyanate” 1451 - - 58.7 -
allyl methyl sulfide” 1486 - - - 19
di-2-propenyl-trisulfide” 1641 111.7 - - -
dimethy! sulfoxide” 1876 - 26 - -
2-thiophenecarboxylic acid” 2147 - 2.3 - -
N-containing compounds
5-methylpyridinamine” 1311 1.7 - - -
trimethylamineP 1316 - - - 0.4
2 6-dimethyl-pyrazine’ 1355 4.6 - - -
3,54dimethyl—1H~1:)yrazoleP 1423 38.7 - - -
2-methyl-1H-pyrrole® 1498 2.4 - - -
2-ethyl-3,5-dimethyl-pyrazine® 1546 1.4 - - -
2,3-dimethyl-5-isopentylpyrazine” 1563 80 - - -
2,3-dimethyl-piperidine” 1650 6.0 - - -
1-(1H-pyrrol-2-yl)-ethanone” 1799 51 - - -
2-hydroxypyridine" 1819 149 - - -
pyridazine” 1882 4.2 - - -
3-phenyl-pyridine” 1955 16 - - -
5-methyl-2(1H)-pyridinone” 2001 84 - - -
1H-pyrrole-2-carboxaldehyde” 2123 3.1 - - -
Furan compounds
furan” 1380 319 89 4.2 -
2—furancarboxaldehydep 1445 194.4 - - 58
5-methyl-2-furancarboxaldehyde” 1523 - - - -
2-furanmethanol” 1599 363.3 - - 7.8
2-furancarboxylic acid" 2066 18.8 - - -
2,5-dimethy!-3(2H)-furanone” 2125 - - - 2.3
Alcohols
3-methyl-1-butanol” 1425 - 19 - -
eugenol” 1916 5.2 2.2 - -
Acid
benzoic acid” 2062 - - - 2.4
Aldehydes
(E)-2-pentenal® 1131 - - - -
benzenacetaldehyde” 1561 - - - 3.8
Heterocyclic compounds
2H-pyran 1775 1.3 - E -
4H-pyran-4-one” 1981 4080 - - -
Others
cyclohexanone® 1306 - - 78 -
2,3-dimethyl-1,4~pentadiene’ 1518 - - - 95
1,3~dimethoxy-benzene” 2193 - - - 2.3

i’RI means Kovats’ retention indices.

?T&P means tentatively and positivly identified by MS only and MS&RI, respectively.
*"Unit is peak area count/10". .

_" means that the peak area is not detected or less than 1.0x10°.
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Table 2. Identification of volatile compounds from garlic oleoresins extracted with several solvents (nonpolar)

Compound RIY Methanol Methyl acetate Haxane Acetone
S-containing compounds
3,3'~thiobis-1- propene 2 919 11.8° 9.0 - -
3-ethyl-thiophene” 960 -4 - 1.3 -
methyl 2-propenyl disulfide’ 976 15.3 46.8 57 -
dimethyl trisulfide” 1029 36 - - -
2-methylthiazole” 1215 - - - 0.7
5-ethylthiazole” C1222 - - 197 -
5-methyl-1,2,3-thiadiazole’ 1244 - - 26 -
dimethy! tetrasulfide” 1319 - 2.4 - -
di-2-propenyl-trisulfide’ 1438 - - 15.8 -
1,2-dithiocyclopentene” 1447 - - 72 -
2-thiophenecarboxylic acid” 1704 - - - 0.9
N-containing compounds
pyridine” 963 15 - - 0.7
2H-pyran-2-one’ 1029 - - - 05
4,6-dimethyl-pyrimidine” 1035 33 - - -
3,4,5-trimethypyrazol® 1064 2.4 - - -
3-ethyl-pyridine” 1070 0.4 - - -
2-methy!piperidine’ 1075 - 47 - -
3,5-dimethyl- 1 -allyl- pyrazole 1185 5.7 - - -
2-butenenitrile’ 1330 - - - -
3,5-dimethyl-2- 1sobuty1pyrazine’ 1321 4.2 - - -
2-ethyl-3,5- dlmethyl pyrazine” 1439 18 - - -
3-phenyl- pyrldme 1567 1.1 - - -
Acids
acetic acid’ 946 386.3 - - 24
3-butenoic acid® 1257 - - 7.2 -
ethyl ester formic acid” 1422 47 - - -
hexadecanoic acid” 2000 2.6 7.6 5.5 1.0
9,12-octadecadienoic acid” 2121 - 24 - -
Furan compounds
furan” 1164 16.4 - - -
2-furancarboxaldehyde” 1380 - - - -
2-furanmethanol® 1385 - - - -
Others
2-butenal” 1184 - - - 0.4
eugenolP 1471 1.7 - - -

YRI means Kovats’ retention indices.

T&P means tentatively and positivly identified by MS -only and MS&RI, respectively.

PUnit is peak area count/10°.
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