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Anayss of aromatic components in kiwifruit wine by gas
chromatography-mass spectrometry with solid phase microextraction

GUO Jing,YUE Tiarrli ,YUAN Yahong,GAO Zheng-peng

(College of Food Science and Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract : The aroma components of kiwifruit wine were analyzed by gas chromatography- mass spectrometry
with head gpace slid phase microextraction ,and 82 components were identified. The results showed asfollow: 7
aroma components ind uding Dibutyl phthalate(0. 04 %) ,2phenylethyl laurate(0. 01 %) , Hexadecanoic acid ethyl-
eger (0.75%) ,Myrigtic Add ,ethyl ester (0.17 %) ,Lauric add ,ethyl ester (1.93 %) ,(E. E)- Farnesol (0. 05 %) and
Trans-nerolidol (0.03 %) were reported for thefirst time.  Estersin the main aroma components with higher rel-
ative content in kiwifruit wine included Decanoic adid ,ethylester (8. 52 %) ,Iso-amyl pyruvate(7.51 %) ,Ethyl Ace-
tate(6. 22 %) ,Ethyl caprylate(6. 00 %) ,Acetic add ,phenethyl ester (3. 61 %) ,Lauric acdd ,ethyl ester (1.93 %) ,
Acetic add , hexyl ester (1. 28%) , Hexanoic acid,ethylester (0. 92 %) ,and Acetic add. 2methylpropyl ester
(0.879%) . Alcohol with higher content included 2 Menthyl-1- butanol (13. 29 %) ,L sobutyl alcohol (5. 40 %) ,Phe-
nylethyl Aloohol (3.18 %) and Hexyl doohol (0.79%) . Fatty add condsted of Octanoic Adid(4. 37 %) ,and De-
canoic ad d(3.99 %) . And some poss ble characteristic of aroma componentsof kiwifruit wine were detected such as
p-Menthrl-en-4-ol and Linaool etc.

Key word: kiwifruit wine;aroma components;head space solid phase microextraction ;gas chromatog-
raphy-mass spectrometry
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Table 1 Gas chromatography/ Mass spectrometric analyss of aroma components in kiwifruit wine
/ min /u ! % ! %
Retention Mol ecul ar Smilar Relative
No. . Aroma component Formula .
time weight degree content
1 3.17 Ethyl acetate CaHgO2 88 78.02 6.22
2 5.40 Acetic acid ,2-methylpropyl ester CsH1206 116 69.23 0.87
3 6.00 Butanoic acid ,ethylester Ce H1202 116 89.02 0.19
4 6.38 1-propanol C3HgO 60 88.20 0.01
5 7.05 Acetic acid ,butylester CsH1202 116 88.15 0.01
6 7.77 L sobutyl acohol C4H100 74 79.02 5.40
7 8.23 1-(1- )- Pentane ,1- (1-et hoxyet hoxy) Co H2002 160 77.09 0.01
8 8.73 Iso-amyl pyruvate CsH1403 158 88.09 7.51
9 9.48 1-butanol CaH100 74 81.60 0.01
10 10.06 Di hydro-2- (3H)-furanone Cs4Hs0O2 86 84.72 0.01
11 10.48 Acetic acid pentyl ester C7H1402 130 68.63 0.01
12 10.86 Methylc caproate C7H1402 130 69.01 0.01
13 11.61 2 -1- 2-Ment hyl-1- butanol CsH120 88 58.63 13.29
14 12.42 Ethyl caproate Cg H1602 144 79.01 0.92
15 12.92 1- 1-pentanol CsH120 88 59.93 0.04
16 13.64 Acetic acid hexyl ester CsH1602 144 93.30 1.28
17 13.96 3 -2- 2-butanone ,3-hydroxy C4HgO2 88 76.55 0.01
18 14.73 () -3 3- Hexerrl-ol ,acetate. (2) CsH1402 132 41.22 0.31
19 14.96 () -4 4 Hexerrl-ol ,acetate. (2) CgH1402 132 33.21 0.10
20 15.96 Hexyl acohol CeH140 102 51.56 0.79
21 16.27 ()3 3 Hexerrl-ol. (E) Cs H120 100 50.89 0.27
22 16.83 ()3 (2) 3 Hexenrl-ol Cs H120 100 68.61 0.09
23 17.00 Caprylic acid methylester CoH1s02 158 78.98 0.02
24 17.70 -4 4-Methylclohexylacetate CoH1602 156 68. 41 0.01
25 18.28 Ethyl caprylate CioH2002 172 88.61 6.00
26 18.64 1- -3 Il-octen3-ol CsH160 128 70.53 0.01
27 18.85 | soamylcaproate C11 H202 186 71.84 0.02




1 Continued of table 1

/ min /u ! % ! %
Retgntion Aroma component Formula Mol chlar Smilar Relative
time weight degree content
28 18.94 Acetic acid C2H402 60 69.39 0.22
29 19.30 Acetic acid ,octylester Ci0 H2002 172 60.31 0.01
30 19.65 2 -1- 1- hexanol . 2-ethyl CsH180 120 34.16 0.02
31 19.89 Decanal CioH200 156 56.56 0.01
32 20.36 2 2-bornene CioHis 136 69.19 0.05
33 20.83 Nonanoic acid ,ethlester C11 H2202 186 80.98 0.01
34 21.03 I%-entano?cad d,2-hydroxy-4- methyl-ethylester C8H1603 160 80.12 0.05
35 21.13 Linalool CioH180 154 60.77 0.03
36 21.23 2 Octanoic acid ,2-metnypropyl lester Ci2 H2402 200 72.81 0.04
37 21.26 1- Pentane ,1-cyclopropyl CrHia 98 57.39 0.04
38 21.74 Propanoic acid ,2-menthyl C4HgO2 88 90. 60 0.07
39 21.91 2.3 2,3Butanedol[S (R *R *) ] C4H1002 90 41.89 0.04
40 22.26 Decanoic acid ,methyl ester C11 H202 186 68.70 0.05
41 22.36 a- p-ment h-l-en-4-ol Cio0H180 154 45.84 0.06
42 23.26 Decanoic acid ,ethylester C12 H2402 200 89. 32 8.52
43 23.62 Octanoic acid ,i opentyl Ci13H2602 214 82.53 0.09
44 24.29 9 Ethyl9-decenoate Ci2 H202 198 45.85 0.48
45 24.90 3 3-Mercaptohexylacetate CgH1602S 176 56.78 0.03
46 25.50 2 Decanoic acid. 2- methylpropylester Ci1a H2302 228 74.27 0.05
47 25.62 1-Decanol CioH220 158 83.32 0.08
48 25.74 3,7 -6 1- 6Octerrl-ol ,3. 7-dimethyl- (R) Cio H200 156 66.64 0.01
49 26.67 Acetic add ,phenethyl ester CioH1202 164 50.56 3.61
50 27.06 Lauric acid ,ethyl ester Ci4 H2gO2 228 62.03 1.93
51 27.16 Caproic acid Cs H1202 116 88.71 0.38
52 27.36 Iso-amyl n-decanonate Cis H3002 242 88.57 0.15
53 21.59 3.’5.’3-tri met hyll-’f. 3-pentanediol diisobutyrate Cis HaoOz 254 44.66 1.23
54 28.26 Phenylethyl acohol CsH100 122 89.68 3.18
55 28.90 Isobutyl laurate Ci6 H3202 256 72.58 0.04
56 29.08 1- Pentadecanol Cis H320 228 45.34 0.07
57 30.08 Trans nerolidol Cis H260 222 49.93 0.03
58 30.20 Myristic acid ,ethyl ester Ci6 H3202 256 77.87 0.17
59 30.39 Octanoic acid Cg H1602 144 90.09 4.37
60 30.77 Acetic acid ,octadecyl ester C20 Ha00O2 312 9.22 0.03
61 31.49 Ethyl pentadecanoate C17H3402 270 75.00 0.02
62 al.15 EE;-Di hydro-3-3- hydr(‘)lx’;lf4 JA-di m; f(1§I|-|2)- (3H)-furanone CoH2003 130 .34 0.01
63 31.73 tridecanol Ci3H280 200 69.09 0.05
64 31.78 Phenylethyl Butyrate C12H1602 192 56.58 0.16
65 32.65 Hexadecanoic acid ethyl ester C18H3602 284 76.60 0.75
66 32.89 Decanoic acid C10H2002 172 91.23 3.99
67 32.93 9 Ethyl 9-hexadecenoate Ci1s H3402 280 64.21 0.18
68 33.07 4 Biphenyl .-4-methyl Cis His 210 72.57 0.05
69 33.29 Thiazole CsHsNS 85 58.58 0.65
70 33.71 (E. B)-Farnesol Cis H260 222 29.98 0.05
71 33.90 1- Hexadecanol Ci6 H34O 242 73.15 0.01
72 33.97 Diethyl Phthalate Ci2H1404 222 94.64 0.04
73 34.67 Heptadecanoic acid ,1. 5-methyl-ethrl ester Co0Ha002 312 67.96 0.11
74 34.86 9 (E)-9-Octadecenoic acid ethylester C20Hz3802 310 42.93 0.06
75 34.95 Dodecanoic Ci2 H2402 200 75.95 0.19
6 35.14 géi—zal dehyde. g .5 bis(1. 1-dimet hyet hyl) -4- hydroxy Cis HO 308 70.36 0.01
77 35.35 9,12- Ethyl (9E. 12F)-9. 12-octadecadienoate  Cao H2602 298 81.16 0.01
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Ethanol . 2- (2-dodecyloxy) ethoxyl 2-
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Ci16 H2204 278 47.98 0.02
CooH3402 306 87.35 0.02
C20H3202 304 73.91 0.01

Ci6 H3403 274 75.11 0.03
Ci6 H2204 278 52.85 0.04

82

[2,11-12]

[13]

[2.12]

1 ’

[2,11-12]

PDMS ,

[13]

[1]

[2]

[3]

[4]

[5]

[6]

(7]

(8l

(9]

[10]

[11]

[12]

[13]

[14]

[C]
R — . : ,2001:92-
95.
) , . /
[J]. ,2002 ,30(6) :695-698.
ManagasJ J ,Gonzalez M P,Rodriguez R ,et a. Solid-phase ex-
traction and determination of trace aroma and flavour compo-
nentsin cider by GGMS[J]. Chromatographia, 1996 ,42(1/2) :
101-105.
Hizabeth V ,Susan E E. Monitoring ester formation in grape
juice fermentations usng solid-phase microextraction coupled
with gas chromatography-mass spectrometry[J].J Agric Food
Chem ,2001 ,49(2) :589-595.
Henryk H J,Krystian W ,Erwin W ,et al. Solid-phase microex-
traction for the analyssof some alcohol and ester in beer :com-
parison with static headspace method[J].J Agric Food Chem,
1998 ,46(4) :1469-1473.
Alexandra S Janusz P. Analyss of flavor volatiles usng head-
gace lidtphase microextraction[J]. J Agric Food Chem,
1996 ,44(8) :2187-2193.
[J31. , 2003 ,12(3) :157-160.
) , .. [J1.
,2004 , 4(2) :6-11.
Vas G, Gdl , Harangi J,et a Determination of volatile aroma
compounds of blaufrankisch wines extracted by SPME[J].J
Chromatographic i ,1998 ,36 :505-510.
[J1. ,2003 ,22(1) :1-6.
, . GGMS [31.
,2006 ,34(19) :5022-5023.
[3]. : ,2005 ,33(11) :
34-38.

[J]. ,2006 ,25(1) :99-104.
[M]. : ,
2000:68-91.



