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Volatile Components of Chestnut (Castanea crenata Sieb. et Zucc.) Flower
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Abstract

Volatile flavor components in chestnut (Castanea crenata Sieb. et Zucc.) flower were collected by SDE method
using the mixture of n-pentane and diethylether as an extract solvent and were identified by GC-FID and
GC/MS. A total of 122 components including 35 alcohols, 5 hydrocarbons, 20 terpene and derivatives, 7 ketones,
24 aldehydes, 12 esters, 4 acids, 3 furans, and 2 miscellaneous were identified from total volatile extract of
chestnut. Alcohols were comprise 36.58% of volatile extract and dominant constituents and the main components
of flower volatiles were 1-phenylethanol (18.6%), (E)-geraniol, tricosane, heneicosane, benzyl alcohol, acetophenone
and 2-phenylethanol as aromatic alcohols and odd carbon hydrocarbons. Especially 1-phenylethanol and
acetophenone would be applicable to the markers to ascertain floral origin of chestnut honey. The powerful
animal and floral notes of chestnut flower were characterized by compounds including nonanal.
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HFE-2 SDE(Simultaneous steam distillation and extrac-
tion apparatus, Normschliff Weratebau, Germany) 3| -5
AF&-3to] Schultz 52 W ol abeh(24) 384 P73 E-&
F2shieh. 9 100 g2 Milli Q water 1 Lo} &3H3}¢
blender(MR350CA, Braun, Germany)= 3t} o1&
1 N NaOH 492 2 pH 657} B4 sh1, A #8245 9 8
Wz EE4 24 n-butylbenzene 1 uLE Hrlste] o] &
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(GC)9} gas chromatography/mass spectrometry(GC/MS)
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Fig. 1. Total ion chromatogram of volatile flavor components from chestnut flower extract.
Column, DB-Wax (60 mx0.25 mm i.d., 0.25 pm film thickness, J & W); carrier gas, helium 1 mL/min; split ratio, 1:20; temperature

program, 40°C (3 min) -~ 2°C/min - 150°C - 4°C/min - 220°C (5 min).
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Table 1. Volatile flavor components identified in chestnut flower extract

803

No. RT RI Compound alf-;zalﬁ% mg/kg No. RT RIY Compound aieaalf% mg/kg
1 508 698 Acetaldehyde 0.83 2.493 62 4298 1485 (E)-Linalool oxide 0.07 0.218
2 529 719 Cyclohexane 004 0.120 63 44.17 1502 Pentadecane 0.02 0.069
3 538 728 Ethyl isopropyl ether 0.03 0.076 64 46.05 1532 Benzaldehyde 0.07 0.224
4 611 792 Octane 024 0717 65 46.37 1537 2-Nonanol 0.14 0.414
5 6.61 820 Ethyl formate 024 0704 66 47.03 1548 (E)-2-Nonenal 0.04 0.119
6 675 828 2-Propanone 002 0059 67 47.76 1559 Linalool 0.76 2.270
7 6.88 834 3-Octene 0.02  0.050 68 4856 1571 Octanol 0.09 0.283
8 770 871 Butanal 002  0.069 69 50.16 1594 (E,Z)~2,6-Nonadienal 0.01 0.043
9 800 834 Ethyl acetate 089 2659 70 5052 1599 Hexadecane 0.03 0.080
10 813 890 Diethylacetal 0.03 0.081 71 5076 1603 Caryophyllene 0.08 0.235
11 820 893 Nonane 002  0.062 72 51.26 1612 Dodecanal 0.05 0.144
12 873 911 2-Methylbutanal 0.01 0.028 73 5222 1628 (E)-2-Octen-1-ol 0.03 0.081
13 887 916 3-Methylbutanal 0.01 0.037 74 53777 1654 (E)-2-Decenal 0.04 0.114
14 922 927 Dichloromethane 002  0.050 75 54.37 1663 Acetophenone 469  14.002
15 979 944 Ethanol 238 7122 76 5494 1672 Nonanol 0.20 0.602
16 101 952 2-Ethyl furan 002 0.065 77 55.17 1676 Ethyl benzoate 0.05 0.145
17 10.33 959 Ethyl propanoate & 0.010 78 56.12 1691 (2)-Citral 0.12 0.353
18 11.15 980 Pentanal 006 0175 79 56.39 1695 (E)-2-Nonen-1-ol 0.06 0.174
19 1188 998 Decane 003  0.079 80 57.25 1711 «a-Terpineol 0.25 0.734
20 13.62 1035 2-Butenal 004 0125 81 5890 1742 Benzyl acetate 0.01 0.028
21 14.32 1049 Propanol 0.02 0.062 82 59.12 1746 (E)-Citral 0.19 0.558
22 14.75 1057 Ethyl 2-methylbutanoate 0.01 0.034 83 59.50 1753 Azulene 0.01 0.036
23 16.38 1085 Hexanal 0.32 0.970 84 59.67 1756 a-Farnesene 0.18 0.531
24 1723 1099 2-Methyl-1-propanol 008 0.231 85 60.30 1767 Geranyl acetate 0.02 0.065
25 1822 1116 3-Pentanol 002  0.056 86 6095 1779 Epoxy linalool 0.06 0.184
26 19.05 1130 2-Pentanol 008 0242 87 61.44 1788 Methyl salicylate 0.38 1.131
27 19.23 1133 (E)-2-Pentenal 0.01 0.024 88 62.60 1811 2-Pinen-10-ol 0.16 0.470
28 1977 1142 2-Methyl-4-pentenal 0.01 0.025 89 6273 1814 2-Acetylphenol 0.16 0.466
29 20.61 1155 Butanol 0.01 0.034 90 63.00 1820 Nerol 0.16 0.478
30 21.34 1166 B-Myrcene t 0.014 91 63.14 1823 Ethyl salicylate 0.07 0.223
31 2153 1169 1-Penten-3-ol 0.03  0.09 92 63.63 1835 1-Phenylethanol 186 55505
32 2275 1186 2-Heptanone t 0.015 93 64.03 1844 B-Damascenone 0.04 0.116
33 2290 1189 Heptanal 022 0.646 94 65.10 1868 (E)-Geraniol 121 36.179
34 2366 1199 Dodecane 0.01 0.043 95 65.31 1873 B-Citronellol 0.09 0.276
35 2386 1202 4-Methyl-2,3-dihydrofuran 0.01 0.034 96 65.42 1875 Guaiacol 0.05 0.136
36 24.02 1204 (Z)-3-Hexenal 0.02  0.055 97 66.30 1895 Benzyl alcohol 6.11 18242
37 24774 1216 2-Methyl-1-butanol 0.08 0240 98 66.46 1898 Nonadecane 0.18 0.540
38 24.85 1218 3-Methyl-1-butanol 025  0.750 99 67.50 1927 Tetradecanal 0.01 0.027
39 2522 1224 (E)-2-Hexenal 106 3173 100 67.72 1933 2-Phenylethanol 2.65 7918
40 25.74 1232 2-Hexanol 0.01 0.037 101 69.14 1972 Heptanoic acid 0.05 0.150
41 2597 1235 2-Pentyl furan 0.01 0.039 102 69.68 1986 1-Phenyl-1-propanol 0.07 0.215
42 26.47 1243 Ethyl 2-methyl-2-butencate  0.02  0.051 103 70.18 2000 Eicosane 0.22 0.645
43 26.88 1249 7 -Terpinene t 0.014 104 70.94 2022 Phenol 0.05 0.143
44 2731 1255 (E)-B-Ocimene 0.01 0.029 105 71.09 2026 p-Menta-1,8~dien-7-ol 0.03 0.080
45 2779 1262 Pentanol 005 0.153 106 71.55 2040 Tridecanol 0.09 0.266
46 29.48 1285 a-Terpinolene 0.01 0.029 107 71.88 2049 Nerolidol 0.21 0.617
47 30.05 1292 3-Hydorxy-2-butanone 009 0265 108 72.29 2061 3-Phenyl-2-propenal 0.07 0.204
48 30.59 1300 Tridecane 005 0.163 109 72.46 2066 3-Phenyl-1-propanol 027 0.805
1.S. 31.76 1318 Butylbenzene 2.38 - 110 72.80 2075 Octanoic acid 0.08 0.236
49 32.67 1332 2-Heptanol 177 5281 111 73.92 2110 Heneicosane 643 19.196
50 3350 1344 6-Methyl-5-hepten-2-one 0.01 0.033 112 7459 2135 2-Hexadecanone 0.09 0.278
51 3496 1365 Hexanol 072 2143 113 75.10 2154 Ethyl cinnamate 0.04 0.123
52 3b.63 1375 (Z)-3-Hexen-1-ol 002  0.077 114 7592 2184 Nonanoic acid 0.74 2.208
53 36.88 1392 4-Octanol 0.01 0.033 115 76.11 2191 Isoeugenol 0.17 0.508
54 3712 1395 (E)-3-Hexen-1-ol 1.30 3.896 116 76.31 2198 Guaiol 0.12 0.366
55 37.44 1399 Nonanal 0.54 1.624 117 76.48 2204 Docosane 101 3.010
56 3858 1418 (E)-2-Hexen-1-ol 0.49 1.476 118 76.65 2210 Agaruspirol 0.07 0.216
57 39.50 1432 2-Octanol 0.03 0.102 119 78.04 2254 «a -Eudesmol 0.76 2.268
58 41.08 1457 (Z)-Linalool oxide 006 0.182 120 78.35 2264 B-Eudesmol 0.72 2.140
59 41.42 1462 Acetic acid 0.51 1.528 121 79.75 2308 Tricosane 841 25.131
60 41.92 1469 Octyl acetate 0.04 0.109 122 79.88 2311 3-Phenyl-2-propen-1-ol 0.46 1.375
61 42.09 1472 Furfural 0.03 0.075
“Retention index. “Trace.
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Table 2. Relative content of volatile components identified
in chestnut flower extract

Functional group Number Relative area %
Alcohols 35 45.07
Hydrocarbons 15 20.60
Terpene and derivatives 20 19.55
Ketones 7 6.09
Aldehydes 24 4.69
Esters 12 2.18
Acids 4 1.70
Furans 3 0.05
Miscellaneous 2 0.06
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