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Abstract: In order to study the difference between four different
varieties of hops wine, the aroma components of four hops
(HLA, JKA, KSKTA and XMA) wine were detected by head-
space solid-phase micro extraction (HS-SPME) combined with
gas chromatography-mass spectrometry ( GC-MS). The results
showed that the species of aroma volatile substances in hop wine
was increased by adding KSKTA, JKA and XMA. Different hos
increase different aroma components. The results of PCA showed
that HLA, KSKTA and XMA had the same characteristic aroma
substances. The hops wine was clustered into two groups by clus-

tering analysis. In the first group, there were HLA,KSKTA and
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XMA., while JKA was clustered in the second group. The conclu-
sion was consistent with the result of principal component analy-
sis. The two analysis methods could distinguish the different hops
wine and provide theoretical basis for brewing hops wine.

Keywords: hops; wine; aroma flavor; headspace-solidphase mi-
croextraction; gas chromatography-mass spectrometry; principal

component analysis; cluster analysis
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Table 1 Result of different hops wine volatile components
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Figure 1 Total ion current chromatogram of volatiles

in five hops wine
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Figure 2 Comparison of aroma components contents

of different hops wines
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Table 2 Cumulative variance contribution rates of

4 principal factors

Er R D Vo4 Rt s/ %
1 12.073 40.242 40.242
2 9.188 30.626 70.868
3 5.855 19.516 90.384
4 2.885 9.616 100.000

x3 ERSREER

Table 3 Principal component load matrix

F G
15 W) 2 Fr

2 3 4
T _CHE 0.987 0.153
H 7 0.981 —0.167
N R 57 % g —0.954 0.249 0.107  0.124
4R H-2- T —0.954 0.249 0.107  0.124
LT T —0.954 0.249 0.107  0.124
aHA 0.949 0.120 0.292
W 0.947 —0.282  0.123
IE 2R B 0.929 —0.304 —0.208
5 it i 0.928 —0.203  —0.298
LERAR TR 0.873 0.244 0.422
1- % —0.768 0.623 0.141
TR 5 % TR 0.739 —0.505 —0.425 —0.133
IE B 0.988  —0.148
B —0.938 0.326
A-F -1 et —0.938 0.326
B-H 3 2 TN 12 —0.938 0.326
() -B L Tk —0.934 0.333  0.102
T 0.136  —0.887 0.212 —0.387
¥R T 0.382 0.834  —0.361 —0.166
R IE N R 0.574 0.596 0.535 —0.173
2,3-0 " 0.250 0.842 —0.467
T RR-2- R T g 0.245 —0.833  0.493
5-H1 Jk-4- B I -3 0.245 —0.833  0.493
1E o i 0.369 —0.575 0.689  0.242
A 0.305  0.619 0.667  0.279
fiti BR Z 4% Tk 0.506  0.545 0.623  0.243
B AL B 0.506 0.545 0.623  0.243
TR H g 0.506 0.545 0.623  0.243
B4 AW 0.137 —0.223 —0.960
TR R 0.570 0.475  —0.157 —0.652
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Figure 3 PCA graphs of aroma compounds in

different hops wine
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Figure 4 Dendrogram of HCA (hierarchical

cluster analysis)
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