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Analysis of Volatile Flavor Compounds in Different Parts of Amomum tsaoko from Nujiang of Yunnan
Province by HS—-SPME-GC-TOF-MS
WU Gui-ping', DUAN Jun—yu'?,ZHU Ke—xue', GU Feng—lin"", QIN Xiao—wei', HAO Chao—yun', YANG Yi*
(1.Spice and Beverage Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wanning
571533, Hainan, China; 2.Yunnan Agricultural University, Pu’er 650000, Yunnan, China;3. Nujiang Green
Spice Industry Research Institute, Lushui 673200, Yunnan, China)
Abstract: Headspace solid—phase microextraction was used to extract volatile flavor substances from different
parts of Amomum tsaoko in nujiang of Yunnan province, such as fruit, ear, leaf and stem, etc. The content and
composition of volatile flavor substances were analyzed by gas chromatography—time of flight mass spectrometer
(GC=TOF-MS ). The results showed that 66, 76, 70 and 44 kinds of volatile flavor substances were identified in
the fruit, ear, leaf and stem, mainly composed of aldehydes, alcohols, terpenes and esters. Among them, the
relative content of (F)-3, 7-dimethyl-2, 6—octadienal was the highest (24.503 % ) in fruits, the content of
beta—pinene was the highest (22.344 %) in ears, the content of eucalyptol was the highest (27.348 % ) in
leaves, and the content of eucalyptol was the highest (42.203 % ) in stems. In the fruits, the volatile flavor
compounds were mainly aldehydes with the content of 44.133 %, followed by aldehydes (20.356 % ), esters
(19.064 % ) and alcohols (15.224 % ). In the ear, the volatile flavor compounds were mainly alkenes, and their
relative content reached 83.266 % , followed by alcohols (10.302 % ). The majority of leaves were alcohols
(39.407 %), followed by alkenes (22.143 %), aldehydes (17.204 %) and ketones (10.076 % ). The content of
alcohol compounds in the stem was 62.698 %, followed by alkenes (32.396 % ). These results would provide ref-
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erence for later development and utilization of A momum tsaoko.
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Fig.1 The TIC of volatile flavor compounds of different parts of Amomum tsaoko using GC-TOF-MS
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Table 1 Composition of volatile flavor compounds in different parts of Amomum tsaoko
LB —
v 1:;;:“?: fer AR RRERE AR as As z}:; n;JtrtJ;% ZEFF
1 3733 acetone 2% 951  CHO  67-64-1 ND 0.075 0.889 ND
2 4675 2-butanone fizE 851 C.H0 78-93-3  ND 0.016 ND ND
3 5275 cis—2-nonene JJe 854 CH;s  6434-77-1 0078 ND ND  ND
4 5357 methylvinylketone fi2k 770  CHO  78-94-4 ND 0.031 ND ND
5 5435 furan , 2—ethyl- K 761 CHO  3208-16-0 ND  ND 0.060 ND
6 5792 2,3-butanedione il 889  CHO, 431-03-8 ND ND 0.098 ND
7 5.887 pentanal M2 908 CHGO  110-62-3 ND  ND 0312 ND
8  6.110 1,5-heptadiene, 2, 6—dimethyl— s 852 CH,  6709-39-3 0.133 ND ND ND
9 6490 butanoicacid , 2-methyl—, methylester E% 852  CHu0, 868-57-5 ND 0.007 ND ND
10 6.507 tricyclene JJ 869  CyH,  508-32-7  ND  ND 0.015 ND
11 6712 a—pinene M 912 CH,  80-56-8  0.060 13.316 13.760 6.779
12 7.065 3-buten-2-ol , 2-methyl- gk 788 CHGO  115-18-4 ND  ND 0.079 ND
13 7.108 2-butenal , (z)- 2 755 CHO 15798-64-8 ND  ND 0286 ND
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Continue table 1 Composition of volatile flavor compounds in different parts of Amomum tsaoko
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14 7593 bicyclo[2.2.1]heptane,2,2~dimethyl-3-methylene—, (1R )~ %¢/&J% 880  CgH  5794-3-6  ND 0.024 ND  ND
15 7.688 camphene A 789 CoHy,  79-92-5 0013 0243 1.146 0.176
16 7.970 hexanal B 843 CHLO0  66-25-1  0.040 0.043 10.139 ND
17 8.650 beta—pinene 2 914 CoH,e  127-91-3 2957 22.344 1.699 0.544
18 8963  bicyclo[3.1.0]hexane,4-methylene—1-( 1-methylethyl)- %2 866  CpeH,  3387-41-5 0.137 5.853 0.228 0.109
19 9.070 beta—phellandrene JiJds 855  CypH,  555-10-2  ND  ND  ND  0.091
20 9.165 2,4(10)-thujadiene M 878 CyHu 36262-09-6 ND  ND 1196 ND
21 9572 I-decene Jiids 889  CypHyn  872-05-9 ND  ND 0.177 ND
22 9577 1-nonene f 879 CHy,  124-11-8 0041 ND ND ND
23 10.067 myrcene JJs 792 CpH,  123-35-3 0287 6.849 1.089 6.961
24 10.175 a—phellandrene W 866 CyHy,  99-83-2 0.066 0.088 ND  0.092
25 10.308 aceticacid,, pentylester BE2k 898  (HL0, 628-63-7 ND  ND 0499 ND
26 10.557 cyclohexene, 1-methyl—4—(1-methylethylidene )— M 838 CyuH,  586-62-9 0034 ND ND ND
27 10560 2-heptanone B2 880  CH.O 110-43-0 ND 0.110 1.935 ND
28 10.627 heptanal B2k 833 CH,  111-71-7 ND  ND 0.140 ND
29 10.587 y—terpinene M2 847 CoH,e  99-85-4  ND  0.133 ND  0.229
30 10.647 pyridine Mk 860  CHN - 110-86-1 ND  ND 0.115 ND
31 11.057  cyclohexene, l-methyl-4—( 1-methylethenyl )—, (S)- JEdk 913 CyoH,s  5989-54-8 0.319 10.940 2.297 14.366
32 11388 eucalyptol B 902 CoHwO  470-82-6  10.955 2.941 27.348 42.203
33 11.493 bicyclo[3.2.1]oct—2—ene , 3-methyl-4—methylene— Mk 818 CyHyu 49826-53-1 ND  ND 0.035 ND
34 11510 2-hexenal,, (E)- B 906 GO  6728-26-3 ND  ND  0.092 ND
35 11.842 furan, 2—pentyl— ZRIE 807 CHLO  3777-69-3 ND  ND  0.106 ND
36 11918 trans—B—ocimene Jids 898  CypH,  3779-61-1 0268 1.565 ND  ND
37 11923 (18)-2,6,6-trimethylbicyclo[3.1.1]hept—2—-ene Wk 838 CyHy,  7785-26-4 ND  ND  0.037 0.140
38 12317 1—-pentanol Wk 888 CHLO0  71-41-0  ND  0.032 0.851 0.268
39 12382 1,3,6-octatriene, 3, 7-dimethyl—, (Z)- 2 911 CyHe  3338-55-4 3887 ND ND  ND
40 12385 a-Ocimene/a-% ## JiJds 889 CpH, 13877-91-3 ND  ND  ND  0.195
41 12478 1,3,7-octatriene, 3, 7-dimethyl— M 862 CuH,  502-99-8  ND  12.850 0.228 ND
42 12487 3-heptanone , 5-methyl— fil2s 868 GO 541-85-5 ND ND  ND  0.280
43 12.780 (Z)-B-ocimene M2 818 CyH,e 13877-91-3 0017 0022 ND  ND
44 12950 o—cymene FEFWE 912 CHw  527-84-4 0215 0.160 5.188 1.634
45 13328 2—octanone Fi2¢ 904  CH,O  111-13-7  0.040 0204 0.616 ND
46 13.428 octanal W2 931 CHO  124-13-0  0.159 0.012 0.192 0.120
47 13792 1-octen—3—one Fi2 855  CHLO 4312-99-6  ND 0376 0.278 0.247
48  14.297 2-heptanol Bk 899  CHO  543-49-7 0.043 0.100 ND  ND
49 14.498 2-heptenal , (E)— B2k 912 CH,O0 18829-55-5 ND  ND 0254 ND
50 14.783 hexane , 3-methyl—4—methylene— Wk 783 CiHie  3404-67-9 0.041 ND ND ND
51 14.890 5-hepten—2—one , 6-methyl— Fi2% 873  CHLO 110-93-0 ND ND ND 0264
52 16.035 2,4, 6-octatriene, 2, 6~dimethyl—, (£, E)- W& 874 CHy,  3016-19-1 0.086 0.055 ND  ND
53 16.407 3-hexen—1-ol fEJs 875 CHpO  544-12-7 ND  ND 0.122 ND
54 16.605 2-nonanone fi2& 902  CHwO  821-55-6  0.131 0.045 ND 0.152
55 16.757 nonanal W2 891 CHEO  124-19-6  ND  ND 1.154 ND
56 16.792 2,4,6-octatriene, 2, 6—dimethyl—, (E,Z)— Ik 884 CyoH,s  7216-56-0 ND 0.047 ND ND
57 17.043 fenchone B2k 883  CuHO 1195-79-5 0.026 0.369 0.856 0.248
58 17.263 3—octen—2—one, (E)- B2k 862  CH.,O 18402-82-9 ND  ND 1351 ND
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Continue table 1 Composition of volatile flavor compounds in different parts of Amomum tsaoko

proy N fLama G g;;ﬁf! —
59 17.908 a—campholenaldehyde s 829 CyHO 4501-58-0 ND  ND  0.110 ND
60 18.057 2—octenal , (E)- B2 926 CgHu 2548-87-0 2.822 0.130 0.656 ND
61 18.173 bicyclo[3.2.1]oct—2—ene , 3-methyl-4—methylene— W2 843 CyHyu  49826-53-1 ND  0.026 ND  ND
62 18.628 2,6-dimethyl-1,3,5,7-octatetraene, E , - M 842 CuHu  460-01-5 0.064 0.114 ND  ND
63 18.715 aceticacid 2 807  GHO, 64-19-7 0240 ND 0717 ND
64 18.735 1-octen—3-ol B 900 CH,O  3391-86-4  ND  0.048 2.035 0.145
65 19.310 (-)-alpha—cubebene W2 824 CuHy  17699-14-8 0.031 0236 ND  0.152
66 19.440 cis—sabinene B 871 CeHwO 17699-16-0 ND  0.180 ND  0.142
67 19.662 fenchylacetate M 885  CpHy0, 13851-11-1 ND 0271 0.731 0.825
68 19.778 octylacetate £ 894 CuHyO, 112-14-1 0251 ND ND ND
69 19.900 (+)—citronellal 52k 855 CHsO 2385-77-5 0.041 ND ND ND
70 20.393 campholenal B 859 CuHO  4501-58-0  ND  0.042 0922 ND
71 20512 2—decanone FiZE 829  CyHyO 693-54-9  ND  ND 0.184 ND
72 20712 copaene W 819 CuHy  3856-25-5 0.174 0.727 0.151 1.065
73 21.147 bicyclo[3.1.1]hept—2—-en—6-one, 2,7, 7-trimethyl— Fi2% 860 CoH,O 473-06-3 ND ND 0.144 ND
74 21423 6—octenal , 7-methyl-3-methylene— BJ 861  CyHO 55050-40-3 0220 ND ND  ND
75 21.575 (+)-2-bornanone f2s 887 CpHeO  464-49-3  ND  ND 0.849 ND
76 21.637 benzaldehyde Bk 876 CGHO - 100-52-7  ND  0.021 0256 ND
77 22202 I-octen—3—yl-acetate fgX 783 CHk0, 2442-10-6 0294 ND 0.199 ND
78 22515 (Z)-isocitral fiZ 819  CpHO 72203-97-5 0.034 0.153 ND  ND
79  22.683 linalool /% i it fEds 890  CyuHwO  78-70-6  0.362 3.733 1.161 14.860
80 22.890 cis—4—thujanol X 847  CHgO 15537-55-0  ND  0.081 ND  ND
81 23.208 1-octanol 2k 776 CHeO  111-87-5  0.021 ND 0.186 ND
82 23.717 3,6-octadienal , 3, 7-dimethyl— M 821 CHO  55722-59-3 0.143 0.090 1.312 0.120
83 24.118 (+/-)—-B-copaene Jids 850  CyiHy  18252-44-3 ND 0014 ND ND

84  24.282 bicyclo[2.2.1]heptan-2-ol,1,7,7-trimethyl-, acetate, ( 1S-endo)-  FiRZE 891 CpHx0, 5655-61-8 ND ND 1.547 0.066
85 24.355 bicyclo[2.2.1]heptan—2—-ol, 1,3, 3~trimethyl-, (1R-endo)- M3 894  C,H 0 2217-2-9 ND 0247 0.132 0.517
86 24.707 cyclohexane, 1-ethenyl-1-methyl-2,4-bis( 1-methylethenyl )= #EJEJS 847  CiHy 110823-68-2 ND  0.083 ND  ND

87 24.983 2—octanone il 769  CgH,O  111-13-7  0.033 0.040 ND  ND
88  24.987 2—undecanone fZ% 774 C,HO0  112-12-9  ND 0.031 ND ND
89 25.107 caryophyllene W 874 CsHy  87-44-5  0.023 0345 ND  0.027
90 25207 terpinen—4—ol 2 876 CHO  562-74-3  0.034 0258 0.132 1.139
91 25535 2—decenal,, (E)- M2 826 CuHwO 3913-81-3  0.200 0.055 ND  ND
92 26310 bicyclo[3.1.1]hept—2—ene—2—carhoxaldehyde, 6, 6-dimethyl- 52 882  CoH,O 564-94-3 ND  ND 0391 ND
93 26.640 (-)-alpha—cubebene M 811 Cully  17699-14-8  ND 0015 ND  ND
94 27.067 2—decenal,, (Z)- W 928 CyuHgO  2497-25-8 11434 5111 ND 0222
95 27275 aromandendrene W 827 CHy  489-39-4  0.027 0939 ND  0.528
96 27.603 (+)=cis—sabinol B 865 CuHO  471-16-9  ND  0.020 1476 ND
97  27.847 6-octen—1-ol,3,7-dimethyl-, acetate Hek 856  CpHx0, 150-84-5 0306 0.022 ND  ND
98  28.003 5—ethenyl-5-methyloxolan—2—-one fi2& 812 CH,0, 1073-11-6  0.007 ND 0.133 ND
99  28.168 butanoicacid , 3-methyl— fB¥ 782  CHgO, 503-74-2  ND  ND 0.111 ND
100 28.372 cyclohexanemethanol , &, a—dimethyl-4-methylene— S 807 C,HO  7299-42-5 ND 0371 ND 0426
101 28.702 cis—citral J 919 CHO  106-26-3  8.124 0.101 ND  ND
102 28.723 verbenol fEX 884  CuHO 473-67-6  ND  ND 0.693 ND
103 29.182 (18,4aR,8aS )-7-methyl-1-( 1-methylethyl )—4— W2 850 CusHy  6980-46-7 0.100 ND  0.087 0.624

methylidene-1,2,3,4,4a,5,6,8a—octahydronaphthalene
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Continue table 1 Composition of volatile flavor compounds in different parts of Amomum tsaoko
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104 29.233 naphthalene, 1,2,4a,5,6,8a~hexahydro—4,7-dimethyl-1- 5 &% 899  CsH,  483-75-0 ND 1113 ND  ND
(1-methylethyl )—
105 29.543 a—terpineol i 879 CHsO  98-55-5 0277 1442 0.127 2.058
106 29.752 isoborneol B2 900  CHgO 124-76-5 ND 0.218 1460 0415
107 29.923 bicyclo[3.1.1]hept—3—-en—2-one, 4,6, 6—trimethyl— [IERS 895 CioH 1,0 80-57-9 ND ND 2744 ND
108 30.093 germacreneD Jwk 751 CisHy  23986-74-5 0.034 1270 ND  ND
109 30.842 (=)—-4,9-muuroladienemuurolene R 765 CisHy  31983-22-9 0.035 0.698 ND 0.312
110 31.115 2,6-octadienal , 3, 7—-dimethyl—, (E)- {2 928 CpHO  141-27-5 24.503 0.510 0.406 0.309
111 31.448 (E)-2-decenylacetate FX% 888  CpHp0, 2497-23-6 1389 ND 0.044 ND
112 31.743 B-cubebene Ik 845 CisH, 13744-15-5 ND 0.037 ND ND
113 32.352 2,6-octadien—1-ol,3,7-dimethyl-, acetate LS 899 CpHy0, 16409-44-2 16.825 0.421 ND 0.127
114 32.858 6-octen—1—-ol,3,7-dimethyl—-, (R)- Bk 869  CHyxO 1117-61-9 0262 ND ND  ND
115 33.508 naphthalene,1,2,3,4,4a,7-hexahydro—1,6-dimethyl-4— J57j% 820 CsHy  16728-99-7 ND 0.052 ND  ND
(1-methylethyl ) -

116 34.065 (+)-myrtenol s 803 CHeO 515-00-4 ND 0.076 0.073 ND
117 34770 (3E,7E)-4,8,12-trimethyltrideca~1,3,7, 11-tetraene %25 832  Cytls  62235-06-7 0.047 0.125 ND  0.291
118 35.838 (+4/-)—trans—calamanene e 789 CisHyn  73209-42-4 ND  0.023 ND  0.053
119 36.030 2—methyl-3-phenylpropanal s 781 CioHpO  5445-77-2 3784 ND 0344 ND
120 36.545 hexanoicacid/C\fig fR2k 865  CHp0, 142-62-1 ND  ND 1.852 ND
121 36.640 2—(4-methylphenyl )propan—2—ol s 829 CuHWO 1197-01-9 ND  ND  3.532 ND
122 36.762 geraniol [k 883 CHO 106-24-1 3069 ND ND ND
123 37.205 2—dodecenal , (E)- 25 900  CpHxO 20407-84-5 3.837 1.086 0.240 0.148
124 37.487 benzaldehyde , 4-propyl— [l 762 CoHpO 28785-06-0 0.237 ND ND ND
125 38.543 (E,7)-2,6-dodecadienal 235 776 CpHyO  21662-13-5 ND  0.020 ND  ND
126 38.603 cubebol fEds 773 CisHyuO  23445-02-5 ND  0.074 ND  ND
127 42.505 IH-indene—4—carboxaldehyde, 2, 3—dihydro— i 851 CuHO  51932-70-8 0449 ND  ND  ND
128 44.193 2—propenal , 2-methyl-3—phenyl—- iz 781 CioH,O 101-39-3 0.014 ND ND ND
129 44.342 cis—nerolidol B2k 916 CHxO  142-50-7 0.165 0406 ND 0.523
130 44.562 (S)-verbenone Bz 770 CHL.O  80-57-9 0.015 ND ND ND
131 44.930 2-tridecenal , (E)- 25 804  CpHuO  7069-41-2 0.008 ND ND  ND
132 44.997 a—elemol s 852 CiHxO  639-99-6  0.018 0.044 ND  ND
133 45295 2-decyn—1-ol fEds 776 CHsO 4117-14-0 0.018 ND ND  ND
134 46.987 beta—eudesmol k795 CuHxO  473-15-4  ND 0032 ND ND
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Fig.2 Comparison of volatile flavor compounds in different parts of Amomum tsaoko
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Fig.3 The relative content of main volatile flavor compounds in different parts of Amomum tsaoko
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