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Analysis of Aromatic Compound in Three Kinds of Truffles by GC-MS
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Kunming Edible Fungi Institute of All China Federation of Supply and Marketing Cooporatives ,Kunming 650221 , China

Abstract ; Simultaneous distillation extraction method (SDE) was used to extracte the aroma components from Tuber indi-
cum Cooke & Massee, Tuber sp. and Tuber pseudoexcavatum Y. Wang. By means of the GC-MS and computer researc-
hing the component of them was analysed and identified. The relative content of each component was determined by area
normalization method. This study demonstrates that among the three truffles the aroma components peaks was extracted at
the number of 101,71,49 and identified 100,63 ,41 compounds respectively. Comprehensively comparative analysis
shows that Tuber indicum Cooke & Massee aroma components are most abundant and relatively balanced , followed by Tu-
ber sp. ,and Tuber pseudoexcavatum Y. Wang’s. But the abundant Alcohol-based aroma components in Tuber sp. and the
rich Octenol in Tuber pseudoexcavatum Y. Wang make them being of great value.
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Table 1  Volatile compounds and their relative contents in SDE-derrived extracts from T. indicum , Tuber sp. and T. pseudoexcavatum

lazg’] DB FIHRTH AT B R
[ Compound . P T T. indicum Tuber sp. T. pseudoexcavatum
o s, S (min) - Formula AV mpr am o mRE AR TURE
Chinese name English name Content( % ) Match Content(% ) Match Content( % ) Match
1 ot Octane 4.809 CgHyg 114.23 - - - - 0.64 94
2 C Caproaldehyde 4.980 CeH 20 100. 16 - - 0.26 920 - -
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3 1,3-F4 75 i 1,3-Cyclopentanedione 5.017 CsHgO, 98. 04 - - - - 0.69 83
4 2,3- A 4 R R 2,3-2H-4-Pyrone 6.839 CsHeO, 98. 04 - - - - 0.96 72
5 2- i 2-heptanone 7.752 C7H,4,0 114.19 0.26 90 - - - -
6 P Heptanal 8.132 C;H40 114.18 0.34 96 0.11 86 0.1 74
7 FhE n-Nonane 6.994 CoH,o 128.26 - - 0.04 91 0.1 72
8 3R LT 3-( Methylthio ) propionaldehyde 9.371 C4HgSO 104.1 0.01 90 - - - -
9 a-JRI «-Pinene 10.317 CioHie 136.24 4.23 96 6.45 96 0.57 97
10 o/ N A a-Fenchene 11.107 CioHye 136.24 0.02 95 0.1 81 - -
11 THEER Dimethyl trisulfide 11. 156 CyHgS;3 126.26 - - - - 0.79 94
12 s Camphene 11.262 CioH 136.24 0.07 97 0.22 97 - -
13 1-37 05 -3 - i 1-Octen-3-ol 11.316 CgH 60 128.21 - - - - 3.11 90
14 2-PEimE 2-Heptenal 11.380 C;H,0 112.17 0.06 93 - - - -
15 2,2,4,6,6-HHILPkE 2,2,4,6,6-Pentamethylheptane 11.449 CiaHog 170.33 - - - - 10.05 83
16 2- PR Bk 2-Pentylfuran 11.588 CoH 40 138.08 - - - - 1.32 64
17 i Benzaldehyde 11.636 C;HgO 106. 12 0.03 91 - - -

18 FERR U 2 1R Tetraethyl orthosilicate 11.652  CgHy)04Si  208.33 - - - - 2.09 95
19 B 6}3?(;1;‘11(17??1121'3“;::;?;‘06 11.727  CpHs  136.23  0.12 95 0.1 94 - -
20 -2 K53 - 1-Octen-3-one 11.834 CgHy40 126.2 0.35 83 - - - -
21 1-2F05-3 - 1-Octen-3-ol 11.935 CgH,60 128.21 3.17 80 0.16 90 - -
22 371 3-Octanone 12.058 CgH 60 128.21 0.16 94 - - - -
23 BTk 6 B?Cf;ﬁ*}[‘;‘yllzl'}‘fl‘eh&ﬁ‘: 12.315  CpHpe 13623 0.12 95 0.1 94 - -
24 2,2,4,6,6-HHILPkE 2,2,4,6,6-pentamethyl-heptan  12.197 CiaHog 170.33 0.19 72 - - - -
25 2- PR B g 2-Pentylfuran 12.341 CoH 40 138.08 0.46 90 - - - -
26 TR MU B Tetraethyl silicate 13.111  CgHpy04Si  208.33 0.09 99 - - - -
27 3-F LTy 3-methyl-pheno 13.260 C7Hg0 108. 14 - - - - 0.43 72
28 3R 3-Octanol 13.282 CgH 30 130.23 0.2 90 - - - -
29 1, 4-pnt % 1,4-Cineole 13.560  CjoH;g0  154.25 - - 0.13 93 - -
30 b Decane 13.618 CioHp 142.28 0.1 94 0.52 96 1.7 95
31 3-2, 35 JLAE Wy 3-ethyl-5-methylphenol 13.923 CoH,0 136. 19 - - - - 0.48 80
3 S Octanal 13.960  CgHig0  128.21 0.1 83 - - - -
33 1-FH A -3 R R 1-methoxy-3-methyl-Benzene ~ 14. 104 CgH ;o0 122.16 8.01 95 0.05 91 1.13 81
34 K- R R 4-Isopropyltoluene 14.286 CioHyy 134.22 0.27 97 0.19 94 - -
35 P Cinene 14.762  CyHi  136.23 0.4 99 0.2 97 - -
36 1,842 1,8-Cineole 15.045  CjoH;g0  154.25 13.76 97 32.01 99 3.19 98
37 3352 -l 3-Octen-2-One 15.200 CgH 40 126.2 0.05 94 - - - -
38 K Phenylacetaldehyde 15.515 CgHgO 120. 15 0.15 94 - - - -
39 7% Naphthalene 15.670 CjoHg 128.17 - - - - 0.53 90
40 2-Z& ifi] 2-Decanone 16.204 CoHy0 156.27 - - - - 0.3 64
41 2T 2-Octenal 16.247  CgH,0 126.2 1.08 95 - - -

42 2,4,6-=FFHE Methylphloroglucinol 16.306 C;HgO5 140. 14 - - - - 1.03 64
43 + ke Dodecane 16. 460 CoHog 170.33 - - - - 6.2 89
44 I A Dimethyl tetrasulphide 16.535 CyHgSy 158.33 - - - - 1.55 91
45 KR Acetophenone 16. 626 CgHgO 120. 15 0.09 76 0.05 80 - -
46 2-45-1-FF 2-Octen-1-ol 16. 690 CgH ;60 128.21 0.53 78 - - - -
47 4-H R p-Cresol 16. 834 C7Hg0 108. 14 0.14 95 0.16 95 - -
48 T Nonanal 16.920 CoH 50 142.24 0.1 83 0.52 90 - -
49 3,5- HIE R 3 ,5-Dimethoxytoluene 18.581 CoH 50, 152.19 - - - - 2.47 94
50 2 -F LIRS 2-Methylmercaptomethylbut- 18.640  CieHn0sS  326.12 0.08 o1 _ B B B

T2 K

2-enal
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51 y-/l"&iﬂ:]‘ﬁﬁ gamma. -Terpinene 18.635 CioH6 136.23 - - 0.18 93 - -
52 3-2,3L-5-F 3L ) 3-Ethyl-5-Methylphenol 18.725  CoH; 0 136.19  0.08 90 - - - -
53 a- LRI LT Bji‘;?ze;ggl];‘iit; 18.790  CiH;e0  146.19 - - - - .78 96
54 K m Phenethyl alcohol 19.153  CgH,g0 122,16  0.07 93 0.24 81 - -
55 2+ — e i 2-Undecanone 19.292  C;;H,0  170.29 - - - - 0.91 91
56 5-7 32 (5H) -k g i 5-Pentyl-2 (5H) -furanone 19. 660 CoH 40, 154.21 - - - - 0.61 86
57 1,2- AR B 1,2-Dimethoxybenzene 19.708  CgH,p0, 138.16 0.03 83 - - - -
58 3-ZHIER 3-Ethylphenol 19.789  CgH;00  122.16 - - 0.17 64 - -
59 2- s 2-Nonenal 19.794 CoH 60 140.22 0.32 68 - - - -
60 1,3- AR L 1,3-Dimethoxybenzene 20.008 CgH 10, 138.16 0.03 96 - - - -
61 P4 3-Cyclohexen-1-ol 20.456  CoH;,0  136.19  0.02 76 - - - -
62 % Naphthalene 20.585 CioHg  128.17  0.02 91 0.19 74 - -
63 1 33 . %ig‘;ﬁ;; 1 il;’iv‘;‘;i‘y}lﬁjyylfilu]e 1 20.868  CpsHN 189,15 - - - - 0.66 80
o G el e e 721135 Cull0 18200 - - - - 0.9 78
65 4- FAR LR Anisic aldehyde 21.311 CgHgO, 136.15 - - 0.11 93 - -
66 a-FATHEE (-) -alpha-Terpineol 21.605  CioHig0  154.25  0.08 94 0.36 91 - -
67 C I BERE 2-Oxohexamethylenimine ~ 21.637  CgH;;NO  113.16 - - 0.22 90 - -
68 3-PYHEIR 3-N-Propylphenol 21.717  CoH;,0  136.19 - - 0.27 87 - -
69 2-BLE 2-Decenal 21.872  CiHiO  154.25 - - 0.23 80 - -
70 2,4,6-=FRIEHR Methylphloroglucinol 21.899  CsHgO3;  140.14 0.15 72 0.26 64 - -
71 3,5- AR LI 3,5-Dimethoxytoluene 21.958  CoHp0, 152,19 - - 0.63 94 - -
72 + Dodecane 21.963  CppHy  170.33 0.1 97 2.35 80 - -
73 1.2 ’3§£§% " 1,2,3-Trimethoxy-5-methylbenzene21.968  CioH1405  182.22 - - - - 1.27 72
74 TR Nonanoic acid 22.107 CoH 50, 158.24 - - 0.58 90 - -
75 SR Decanal 22.080  CioHyO  156.27  0.04 80 0.38 86 - -
76 ? A;'%jﬁﬂ%i’ég . isoqii}i)—lﬂ(}:lf}:/irbo(:lzhi:aﬁidi—hydc 22.310 CioHyNS 177.06 - - 0.29 83 0.86 83
71 I 0 Verbenone 22.235  CioH 40 150.22 0.08 96 - - - -
78 2+t i 2-Undecanone 22.454  C; H,0  170.29 - - 0.64 78 - -
79 b =45 Tridecane 22.524 Ci3Hog 184.36 - - 0.53 96 - -
80 2, 4-%8 2 4-Decadienal 22.796  Ciollis0  152.23 - - 1.27 94 - -
81 2,5- " FH4IZ A 2-Fthyl-1,4-dimethoxybenzene 22.924  C;oH 14,0, 166.22 - - 0.18 91 - -
82 5. FL2(5H)-ULNGE]  5-Pentyl2(5H)-furanone  23.095  CoH;40,  154.21 - - 0.74 90 - -
83 iy L-Nicotine 23.293  CioHigN,  162.23 - - 0.3 94 - -
84 LR a-Firihs . alpha. -Terpinyl acetate 23.384  CipHpyO,  196.29 - - 0.32 91 - -
85 TR IR Triacetin 23.582  CoH;406  218.2 - - 0.32 78 - -
86 1,2- US4 R 3 ,4-Dimethoxytoluene 23.635 CoHjp0, 152,19 0.34 95 - - - -
87 SRIE2(H) -k 'f’e;‘(yglglh)"_“‘::i”r"‘]" 23.688  CoHi0y  156.12  0.15 93 0.3 81 - -
88 I Biphenyl 23.988  CpHy  154.21 - - 0.51 90 - -
89 2,5- AL 2,5-Dimethoxytoluene 23.988  CoHp0, 152,19 0.19 9% - - - -
90 + ke Tetradecane 24.474  CyHy  198.39 - - 1.04 91 2.05 98
91 2-BLRRE 2-Decenal 24.554  CiHRO  154.25  0.12 72 - - - -
92 Ftsds Aromadendrene 22.748 CisHoy 204.35 - - - - 0.63 91
93 2 ’6':2 %;%éﬁ%;ﬁ & iy?]ro(ilv ljl }.:::lij - 22.909  Cy5Hp0, 0.76 99 8.52 95 7.97 99

2,5 -cyclohexadiene-1 -one
94 2, 4- TR T R 2 4-Di-tert-butylphenol ~ 23.250  C;4HpO  206.32 - - - - 1.13 91
95 2-I 2T 2-Pentyl-2-nonenal 24.233 Ci4H560 210.36 - - - - 1.47 95
9% R M Isolongifolene 24.554  CjsHy  204.35 - - 0.26 99 - -
97 1,2,5-=WEILS-TILR 1,2,5 -trimethyl- 24.575  CpH;s  135.12 - - 0.31 7 - -

5 -methyl benzene
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A e 1,2,5 -trimethyl-
98 1,2,3-= HIAEHE-5-H H2R S A 24.906 CioHys 135.12 - - 0.53 81 - -
5 -methyl benzene
99 B M B-Gurjunene 25.083 CysHyy 204.35 - - 0.27 926 - -
100 FFMEI Aromadenrene 25.125 - - 1.97 99 1.15 99
101 T-fiR Nonanoic acid 25.243 CoH 50, 158.24 0.06 83 - - - -
102 IS 6,10-Dimethyl-5, 25.328  Cp3Hp0 194,31 - - 0.49 91 0.62 78
9- ndecadtlﬁlT.ZI-nne
103 a-TF Z A4 2. - aipha. ~efyidencs 25334 CiHp0 14619 0.12 9% - - - -
Benzeneacetaldehyde
104 1-5 R FE2- I R REAL IS 1 -isopentyl-2 -formyl pyrrole  25.895  CjoH;sNO  165.12 0.05 97 - - - -
105 5 Allo-aromadenrene 25.467 0.23 99 0.54 97 - -
2,6- T HR2,5- 2,6-di-terthutyl-2 ,5-
’ ’ ’ ’ C14H,00 - - - -
106 -1 ,4- cyclohexadiene-1 ,4-dione 25.761 142002 220.15 0.49 %
107 + ke Pentadecane 26.012 CysHs, 212.41 - - 1.37 98 - -
4-H 32 ,6-— 4-Methyl-2,6-bis
) L CysHy O - - - -
108 BT JEAR Ty (1,1-dimethylethyl ) phenol 26.146 151724 22035 6.34 9%
109 2, 4-%% IR SRR Trans-2 ,4-Decadienal 26.258 CoH 160 152.23 1.06 94 - - - -
110 S-FERME delta-Cadinene 26.392 CysHoy 204.35 - - 0.3 93 - -
111 2,5- 5 T RLgEmy 2,5 -diisobutyl-thienyl 26.488  CpH oS 195.12 - - 0.61 - - -
112 9H-Zj 9H-Fluorene 26.547 C3Hy 166.22 - - 0.35 96 - -
113 WA Globulol 26.776  CisHyO  222.37 - - 0.64 89 - _
114 2,4-%% RS 2 ,4-Decadienal 26.787 CioH ;60 152.23 2.91 95 - - - -
115 5-p% k-2 (SH) -BE M R 5-Pentyl-2(5H) -furanone 26.856  CoH 40, 154.21 0.47 96 - - - -
116 RaAYS Hexadecane 26.862 CigHsy 226.44 - - 6.82 98 - -
117 LR o-FA TR . alpha. -Terpinyl acetate 27.038  CipHp0,  196.29 0.09 91 - - - -
118 3,4,5- < AR S R 3,4,5-Trimethoxytoluene 27.695 CloH1403 182.22 0.05 87 - - - -
119 2-F LR R 2-Phenyltoluene 27.813 Ci3Hyy 168.23 0.17 91 - - - -
120 o1 =4 . alpha. -Gurjunene 28.315 CysHyy 204.35 0.09 98 - - - -
121 3,4,5-=HAILH 2 Rk Trans-3,4,5- 28.459 CioHp,0;  182.22  0.09 76 - - - -
Trimethoxytoluene
122 EF=Y Calarene 28.528 CysHyy 204.35 0.08 94 - - - -
123 (+)-FHIE ( +)-Aromadendrene 28.796 CysHyy 204.35 1.1 99 - - - -
124 e SE A 6.10-Dimethyl-5, 20.730  Ci3Hp0 19431 0.04 97 - - - -
9-undecadien-2-one
125 N-(4-ZBEHIERL) ZBEiE  4-Acetamidoacetophenone  29.939  C1oH [ NO,  177.2 0.13 72 - - - -
126 B-Fr M . beta. -Selinene 30. 062 CysHyy 204.36 0.06 97 - - - -
127 +H ke Pentadecane 30. 660 CysH3, 212.41 0.13 98 - - - -
128 2,4-TORUT ROR 2 ,4-Di-tert-butylphenol 30.874 Ci4HpO0  206.32 0.28 94 - - - -
4-HHE-2 ,6- 4-Methyl-2 ,6-bis
> ’ 31. Cy5Ho, O X . - - - -
129 BT LA (1,1-dimethylethyl ) phenol 1.087 157724 220.35 0-16 93
130 FE AL AU d-Nerolidol 31.707 CysHpgO  222.37 0.1 83 - - - -
131 LRALRE Viridiflorol 31.905  CysHyO  222.37 0.14 90 _ _ _ _
132 RVAYSH n-Hexadecane 31.985 CigHzy 226. 44 1.23 92 3.54 96 - -
133 2,6,10-=H 3+ Fike 2,6,10-Trimethylpentadecane 32. 151 CigHsg 254.49 0.22 90 - - - -
134 +th% Heptadecane 32.311 C7Hz3q 240.47 1.06 98 - - - -
135 2,6,10,14-PY 3 H ke Pristane 32.514 CioHyg 268.52 0.38 98 - - - -
3,5- T R4- 3,5-Di-tert-butyl4-
’ ’ J C,5HyO - - - -
136 A T hydroxybenzaldehyde 33.144 1sH»n 0, 234,33 0.19 91
137 +PUkER 2 e Ethyl myristate 33.267 CiH30,  256.42 0.19 86 - - - -
138 RWAYSH Octadecane 33.331 CigHag 254.49 1.13 99 - - - -
139 2.6.10,14-JUIEE ek 200010, Mdtetmamethyl- oy 0 H, 282,55 0.6 98 - - - -
Hexadecane
140 bk Nonadecane 33.534 CioHyg 268.52 1.08 98 - - - -
141 FoNbEme H s Methyl hexadecanoate 34.116  Ci;H340,  270.45 0.28 98 - - - _
142 RwaYSH A Palmitic acid 34.255  CyH30,  256.42 3.2 99 - - - -
143 F N KElR 2 TR Palmitic acid ethyl ester 34.437 CigH360,  284.48 0.57 99 _ _ _ _
144 e Eicosane 34.501 CpoHy 282.55 0.76 98 - - - -
145 B2 VAN Sulfur 34.656 Sg 256.52 0.41 95 - - - -
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E,E-10,12-Hexadecadien-

146 SRR 7N -1 -1 1ol acetate 34.912
147 I Heneicosane 35.174
148 -\ MR Linoleic acid 35.292
149 + B R Cis-9-Octadecenoic acid 35.489
150 RWAN Y Linoleic acid ethyl ester 35.719
151 RWANI Ethyl Oleate 35.960
152 s R Docosane 36.152
153 N S ALLN Tricosane 36.243

37
C1sH30,  280.24 0.76 91 -
CoHyy 296.57 0.68 99 _
CgH30,  280.45 1.55 99 _
CigH3,0,  282.46 2.06 95 _
CyH360,  308.5 13.12 99 -
CyoH330,  310.51 5.11 99 _
CpoHys 310.6 0.72 98 _
CpoHye 310.6 1.09 90 _

HFE 1 A 1w LA H, DCER B2 B 1 7 SO
YRR I B T 101 AN SE H 91 Rk
Y, i B 81.09%  Hh g 8 AR bE IR 2
15 ®f, &2, 40l B4l 1y 200 21% Fi
9.47% ; ok HFRIS 4 Flr, i 4153149 6. 87 % ; PRIk
A 16 Fh S 10 B BESE 8 B, 43 i A S
(6. 71% 6.29% 4. 31% ; Fi 2 W) S5 ks 45 /0
IR, A6t B i 2 R 1,84 38 2l 13. 76%

HIE 2 Fnge 1 T LA, DA TR 9 A S 4
AW P B T 71 AN, S 58 ML A,
dPEA Y 81.28% , Hbhile KSR E, A 7
v, b S Y 12, 67% 5 HoR O ERZE 7 Fh i 2E 10
Fh EESE 8 P, A3l 5 R Y 11.23% (8. 18%
3.17% 5 FRRONEEZE 4 B, 5 Bl 501 1. 40% ; fE2E
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