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Determination of Volatile Compounds in Fruit Wine by
Headspace Solid Phase Microextraction (HS-SPME) Followed by
Gas Chromatography-Mass Spectrometry (GC-MS)
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Abstract: A rapid and simple method was developed for determination of aroma components of
fruit wine by headspace solid phase microextraction ( HS-SPME) coupled to capillary gas
chromatography mass spectrometry (GC-MS). A total of 95 volatiles were detected in three fruit
wines, and 73 volatile compounds were identified by GC-MS. Of these, these were 46, 52, and
50 volatile compounds identified in plum wine, lichee wine, and medlar wine, respectively.
Furthermore, 23 compounds were existed in all fruit wines studied in this manuscript, of which, ethyl
octanoate, octanoic acid, and f-phenylethyl alcohol and so on were the main volatile compounds.
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Fig.1 GC-MS total ionic chromatogram of volatile compounds in (a) plum wine, (b) lichee wine, (c¢) medlar wine
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Tab.1 The volatile compounds in three fruit wines were detected by HS-SPME and GC-MS
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B2 acids
1449  Z B acetic acid"®* 0,21 0. 40 0.83
1842 E M hexanoic acid** 0.63 0.24 0. 64
1936  BEER heptanoic acid*®* 0.04 ND ND
2051 F¥MR octanoic acid“®* 0.33 0. 96 4.41
2133 1iZ4AR sorbic acid“® 4,01 2,31 0. 84
2264 % decanoic acid*®* 0.14 0.23 2,32
2446  F B benzenecarboxylic acid*®® 0.03 0.02 0.01
2488 A #:# dodecanoic acid*>*© 0.04 0.03 ND
2908 #£1@® hexadecanoic acid** 0.11 ND ND
B3 alcohols
< 900 Z M ethyl alcohol*® 42.32 44, 44 40.72
1029  1-P§M 1-propanolt®< 0.15 0.42 0.70
1076  2-B %-1-TA B 2-methyl-1-propanol®® 0.12 0,16 0.39
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<1136  1-T B¥ 1-butanol"** 0.07 ND 0.10
1179 2-B #-1-T # 2-methyl-1-butanol**® ND ND 0.43
1193 3-H %-1-T # 3-methyl-1-butanol*® 0.62 7.01 7.42
1243 1-JX®¥ l-pentanol*® 0.02 ND 0.04
1348  1-C B 1-hexanol*** 0.06 .0.10 0.45
1354 [R-3-C%-1-B (2)-3-hexen-1-ol*® ND ND 0.03
1377  MA-3-C#-1-B (e)-3-hexen-1-ol*® ND ND 0.03
1483  2-Z %-1-C#¥ 2-ethyl-1-hexanol*® ND 0.08 0.09
1509  2-F®¥ 2-nonanol* © ND ND 0.10
1547  1-¥ B l-octanol*®® ND 0.07 0.12
1564  2,3-T Z# 2,3-butanediol*>* ND 0.07 0. 60
1653  1-E M 1-nonanol*®* ND ND 0. 04
1860 K H B¥ benzyl alcohol*™* 0.53 0.03 0.03
1898  B-# Z B¥ B-phenylethyl alcohol*** 0.22 2.73 1.76
Bk esters
892 LM Z B ethyl acetate™™® 1,43 1. 80 4,67
1022 T M Z & ethyl butyrate*® ND 0.22 0.22
1035 2-BBE T Z B ethyl 2-methylbutyrate*® 0. 30 ND ND
1051 3-HRETMMZE ethyl 3-methylbutyrate®* 0.22 0.16 0.18
1113  ZR-3-H 3 T8 3-methylbutyl acetate*®° ND 1.36 0.70
1263 C M Z B ethyl hexanoate*™ 0. 30 1.15 2.93
1292 Z M B hexyl acetate™® ND ND 0.07
1315 BEERZ B ethyl heptanoate™®* 0.02 0.02 ND
1329  2-C 48 Z B8 ethyl 2-hexenoate™® ND ND 0.02
1331 2-BEFMZE ethyl 2-hydroxypropanoate®® ND 0.59 1.01
1411 M Z B ethyl octanoate*®® 1.56 7.10 0.05
1496  2,4-0 M Z. B ethyl 2,4-hexadienoate”® 0.51 0.15 ND
1603 T N EE butyrolactone*®* ND 0.02 ND
1629 Z2BZ EE ethyl decanoate™®* 0.58 1.14 1.03
1649 HEH M Z B4 ethyl benzoate*®* 4.15 0.19 0.08
1667 T 8" ZBE diethyl succinate*®* 0.36 1.12 1.84
1685 9-%#5 Bk Z B8 ethyl 9-decenoate® ND 0.26 ND
1785  p-3Z M Z. B ethyl f-phenylacetate** 0.16 0.16 0.05
1751  2-BE K B M B methyl 2-hydroxybenzoate*® 0.17 0.03 0.06
1805  Z. B B-#* ZF§ p-phenylethyl acetate™* ND 0.26 0.14
1878 ¥ N B Z B ethy! benzenepropanoate*®* ND ND 0.31
2133 PR Z B ethy! cinnamate*®* 0.09 0.01 0,06
2250 #5H# Z B ethyl hexadecanoate®b© 0.09 0.06 ND
BB 2 aldehydes and ketones
1073 ¥ hexanal*™* 0.11 ND ND
1446 H® furfural*®® 0.31 0.49 0. 84
1503 X H R benzaldehyde*** 13.59 ND ND
1587  2-+—@§ 2-undecanone™® ND ND 0.14
H I X benzenes
1245 X Z# styrene™® ND ND 0.10

WHERK AT IR M terpenes and norisoprenoids
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1169  d-## % d-limonene*®® 0.03 0.10 ND
1335 RA-BEEILY trans-rose oxide'® ND 0.10 ND
1540 B HFEE B-linalool** ND 0.71 0.08
1681 o #E &M a-terpinenol*®* ND 0.67 ND
1721 H:#ME cadinene™® ND 0. 06 ND
1714 2§ naphthalene®®>* 0.18 0.08 ND
1786  p-F¥F B B-citronellol*® ND 1,33 ND
1802 B K& B-damascenone®* 0.03 ND 0.03
1823  1-B #& 2% 1-methylnaphthalene®® 0.03 ND ND
1834 o %% 28 a-lonone™® 0.06 ND ND
1924 B-% % 2 p-ionone™™ 0.05 ND 0. 04
2034  $BIEALBE nerolidol 2° ND ND 0.04
E? 24 phenols
2002 %M phenol*t* 0.04 0.02 0.01
2036 % T FB isoengenol™® 0.23 ND ND
2168  4-Z 3B 4-ethylphenol™® ND ND 0.44
2180 4-ZERAAAR® 2-methoxy-4-vinylphenol**¢ ND ND 0.03
2406 2,4-—F T H¥XM 2,4-bis(1,1-dimethylethyl) phenol® 0.03 0.26 0.27
B®ALY sulfides
< 900 —HIHEH dimethyl sulfide*® ND 0,22 ND
Bk g2 furans
1594  2-ok il B B8 Z A% 2-furancarboxylic acid ethyl ester® ND 0.05 0.06
1947  2,5-Bk i@ 2,5-furandicarboxaldehyde*?® ND 0. 04 ND
> 2500 5-(BEHE)-2-8k R 5-(hydroxymethyl)-2-furancarboxaldehyde® 0.92 0.08 ND
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