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1 3.388 6824370 40.26 2029936 39.28 Ethanol
2 3965 62469 037 26142 051 Ethyl acetate
3 4052 88909 052 43901 0.8 Isobutyl alcohol(97)
4 5194 252062 149 35222 0.68 2-Methyl-1-butanol
5 137 1340123 791 514250  9.96 cis-Linalool oxide
6 14202 376135 222 142363  2.76 trans-Linalool oxide
7 14542 52546 031 22168 043 Linalool
8 14667 284693 168 67610 131 Hotrienol(87)
9 16048 121101 071 39793 0.7 Ketoisophorone
10 16781 428367 253 68899  1.33 Nonanol
11 16958 102342 0.6 28693 0.56 Epoxylinalool(79)
12 17885 747620 441 196984 381 Decanal
13 19042 130971 0.77 30804 0.6 UK
14 19416 554737 327 123831 24 Phenethyl acetate
15 20523 147918 087 47177 091 Ethyl nonanoate(79)
16 21777 393974 232 85020 165  1-Hydroxylinalool(83)
17 23571 102823 061 38524 0.7 Tetradecane
18 238 185491 109 56879 11 Undecanal(89)
19 24.46 53457 032 25363 049 Farnesene
20 24655 92619 055 35748 0.69 a-Bergamotene(85)
21 24928 197317 116 56578 11 Geranylacetone
22 25616 747950 441 160986 312 1-Dodecanol
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26 27164 92682 055 33217  0.64 38-Dimethyl undecane(89)
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29 31319 454181 268 157435 3.5 Heptadecane
30 33462 201867 119 67413 131 Ethyl tetradecanoate
31 3H323 175327 103 68631 133 9-Eicosene(93)
32 3H844 294220 174 107812 2.09 Nonadecane
33 37783 407363 24 134424 26 Ethyl hexadecanoate
3 39949 42005 025 18732 036 UK
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Analysis of Honey Aromas Using Solid-phase
Microextraction Method

Ryohei Kubo', Masato Ono*”

Abstract
We explained the analysis of honey aromas using solid-phase microextraction (SPME) method and GC-MS. The origin of

honey fragrance, comparison of honeys of European honeybee (Apis mellifera) obtained from thirty-four unifloral nectar
plants, and the characteristics of honey extracted from the combs of Japanese honeybee (A. cerana japonica) were
investigated using this technique. To determine the origin of volatile honey components, reproductive swarms of European
and Japanese honeybees were caught and kept in hives in wire-mesh cage to prohibit flower visiting. The bees were fed only
50% sucrose solution, and the colonies constructed combs without visiting flowers. The stored honey in the combs
originating from sucrose solution was analyzed. Total ion chromatogram (TIC) profiles of the sucrose honeys and sucrose
solution were compared. No remarkable volatile chemicals were detected in the sucrose honeys. The results show that
honeybees do not affect the volatile components of honey and the volatile honey components originate completely from plant
nectar and pollen. TIC profiles of thirty-four unifloral honeys were greatly varied by the difference of nectar plants, and
marker substances to presume nectar plants were found from orange, linden, buckwheat, chestnut and loquat honeys. Some
alcohols and esters were characteristically detected from mature honey of Japanese honeybee.

Keywords: honey, honeybee, aroma, SPME
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