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Abstract: In order to investigate the differences of volatile compounds in the bodies of Hericium erinaceus, Armillaria mellea,
Armillarialuteo virens, Lentinula edodes and Tricholoma matsutake, dried samples of these five species were detected and analyzed using
headspace solidphase micro extraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). Cluster and principal component analysis
were used, and totally 121 various volatile compounds including asters, aldehydes, alcohols, olefins, ketones, acids, nitrogen-containing
heterocyclic compounds were identified from these five kinds of dried edible fungi samples. Among them, only nine were identified in all
samples, and the other 112 compounds were different among them. The clustering and principal component analysis results for the volatile
compounds from these five kinds of dried edible fungi bodies were consistent. Results indicated that hexanol, 1-octen-3-ol,
1-propyl-1-cyclopentanol, methyl cinnamate, methyl tran-cinnamate, dodecanoic acidmethyl este, 5-pentyl dihydro furanone, 1-octen-3-one,
pinocarvone, 2,6-dimethyl-pyrazineand D-limonene could be used as effective chemical indicators for the classification of these five kinds of
dried edible fungi, and provided some ideas to evaluate their qualities as well.
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Fig.1 Five kinds of edible fungi

7E: a: Tricholoma matsutake; b: Hericium erinaceus; c:

Lentinula edodes; d: Armillaria mellea; e: Armillarialuteo virens.
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Table 1 GC-MS/MS analytical results of volatile components from five kinds of edible fungi

%5 5 A o-th 4 AR P LA AR HFEX REEE tmin S
Wk ¥ wEE A% AAE
1 TR T Bg Acetic acid methyl ester C;HO, 2.15 2.84 1.76 1.61 nd 8.19
2 AER F A Methyl propionate C,Hg0, 2.77 nd nd nd nd 0.38
3 FTERFES Methyl isobutyrate CsH,0, 3.33 nd nd nd nd 0.66
4 2-FH L BEER L Bg 2-nitro-Ethanol propionate (ester) CsHoNO, 3.61 0.70 nd nd nd nd
5 TEL T B Butanoicacid methy! ester CsH,,0, 3.84 nd nd nd 0.45 1.31
6 F+/RER F B Methyl isovalerate CsH 5,0, 4.75 nd 0.33 0.65 0.54 1.74
7 J%BR T B Methyl valerate CeH 1,0, 5.71 0.87 0.23 0.31 nd 0.34
8 TBR St /R B 1-Butanol-3-methyl- acetate C;H,40, 7.06 0.27 nd nd nd nd
9 78N 3-Methylcyclopentyl acetate C8H140, 7.50 nd nd nd nd 0.48
10 SRR B Pentanoic acid heptyl ester Ci,H,40, 7.61 nd 0.22 nd nd nd
11 y-T R B Butyrolactone CHiO, 8.07 5.64 nd nd nd nd
12 4-F2 T BR LBLES 4-Hydroxy-butanoic acid C,HgO4 8.17 nd 3.50 143 nd nd
13 TER F B8 Hexanoic acid methyl ester C;H,,0, 8.18 15.44 2.95 3.66 nd 7.10
14 SR B Dihydro-5-methyl-2(3H)-furanone CsHgO, 9.22 1.94 0.52 nd nd nd
15 LR OBR Acetic acid, hexyl ester CgH,60, 1141 0.30 nd nd nd nd
S TS B4 P B Heptanoic acidmethyl ester CsHy 0, 11.56 472 078 nd nd 232
17 DL-Z BtA B 2(3H)-Furanone, dihydro-3- hydroxy-4,4-dimethyl-, (f)-  C¢H ;003 12.42 1.82 nd nd nd nd
18 FF R T B Benzoic acid methyl ester CsHg0, 14.75 nd nd nd 0.36 nd
19 F B T ES Octanoic acid methyl ester CoH,50, 15.57 3.04 0.81 0.70 nd 3.05
20 2-THA TR T B 2-Ethylbutyl hexanoate C,H,40, 16.49 0.24 nd nd nd nd
21 TR A TEs Hexanoic acid-2-ethylhexyl ester C14Hy50, 16.99 0.22 nd nd nd nd
22 2-F f ¥ B 2-Octenoic acid methyl ester CoH;60, 17.87 nd nd nd 0.35 nd
23 KR F B Benzeneacetic acid methyl ester CoH;40, 17.93 nd 0.26 1.03 0.73 2.29
24 I ER T B 3-Nonenoic acid methyl ester CoH;530, 19.74 nd nd nd nd 0.18
25 BT B Nonanoic acidmethyl ester CyoH,00, 19.86 4.59 0.79 0.62 nd 1.08
26 LBR 4B Linalyl acetate C12.Hy0, 21.18 nd nd nd nd 0.24
27 B SF R BS Isopentyl hexanoate C1H»0, 21.28 0.29 nd nd nd nd
28 BRI K BE Bornyl acetate CoH0, 22.90 nd nd 0.83 nd nd
29 P AEER T B Methyl cinnamate C1H100, 27.35 nd nd nd 1.33 0.61
30 B R - WAEER F B Methyl tran-cinnamate CoH;00; 2743 nd nd nd nd 0.33
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31 A ALER F B Dodecanoic acidmethyl ester C15H0, 30.90 nd 3.61 nd nd nd
32 224-Z R R —BE R T B 2,2,4-Trimethyl-1,3-pentanediol diisobutyrate C16H3004 3221 nd 10.82 12.09 2241 nd
33 AZARBE F B Hexadecanoic acid methyl ester C7H3,0, 36.31 1.52 nd nd nd nd
34 IR F Bg Octadecadienoic acid methyl ester CoH340, 38.15 0.37 nd nd nd nd
st AE/% &t 4481 26.58 22.93 26.17 30.3
1 FEREE 3-Methyl-Butanal CsH,,0 2.76 0.80 1.85 1.16 10.27 1.81
2 2-F A TE 2-Methyl-Butanal CsH, 00 3.09 0.39 1.04 0.63 9.69 0.79
3 SR B Pentanal CsH,,0 348 nd 0.85 0.50 nd 0.18
4 IE LB Hexanal C¢H,,0 5.20 0.67 2.61 2.92 0.53 1.65
5 2-THA-D-T B 2-Ethyl-2-hexenal CsH,,0 7.53 nd nd nd 0.92 0.23
6 B Heptanal C,H,,0 7.72 nd 1.39 1.12 nd nd
7 B S Benzaldehyde C;HsO 9.45 1.17 1.41 2.20 1.81 0.95
8 EFRE Octanal CsH,s0O 10.78 0.89 1.65 1.84 nd nd
kR 9 2-sHk B B 1H-Pyrrole-2-carboxaldehyde CsHsNO 11.51 0.32 nd nd nd nd
10 KB Benzeneacetaldehyde CgHgO 12.40 1.07 1.35 0.93 0.60 0.36
11 2-F il 2-Octenal CgH,,0 12.91 nd nd 0.65 1.25 0.71
12 =S Nonanal CoH,;30 14.74 4.84 7.10 10.01 0.28 1.86
13 2-EB 2-Nonenal CoH;s0 17.42 0.22 0.29 0.36 nd nd
14 RE Decanal CoH,00O 19.04 2.55 2.88 3.65 nd 0.57
15 +—B Undecanal C1H»O 23.77 nd 0.20 nd nd nd
16 AT B 5-Pentyl dihydro furanone CoH,60, 26.17 2.24 nd nd nd nd
17 2-+ bt 2-Dodecenal C,H,,0 29.15 0.21 nd nd nd nd
AAAFEE/% &3t 15.37 22.62 25.97 25.35 9.11
1 1-F1%-3-FR 1-Octen-3-one CgH 4,0 9.92 nd nd nd nd 0.51
2 3.7 3-Octanone CeH,60 10.18 nd nd nd 1001 1642
3 3-F 3K-3-3F L H-1-BR 3-Methyl-3-cyclohexen-1-one C;H,00 10.22 0.40 nd nd nd nd
4 FHERAER n-Octyl phenyl ketone C;sH,,0 13.57 nd nd 0.33 nd nd
S 5 T ?ﬁﬂ Acetopl'leflone CgHgO 13.58 nd 0.20 nd nd nd
6 2-PHE )t ) 2-Pyrrolidinone C,H,NO 13.97 nd 7.82 nd nd nd
7 4-F 32 BB 4-Methyl-2-heptanone CsH 0 14.55 nd 0.20 nd nd nd
8 4-9 31 -2- R R Benzyl isobutyl ketone C,H;O 15.68 0.38 nd nd nd nd
9 1-R] 2R 1-Phenyl-2-octanone Cy4H,0 15.85 nd nd nd 0.62 nd
10 I FEER Pinocarvone CioH,40 17.59 nd nd 0.33 nd nd
TR
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11 F A T3 R 2-Undecanone C; H,0 22.88 1.25 0.57 0.95 022 0.28

ABXTBF/% S it 2.03 8.79 1.61 10.85 17.21
1 i Acetic acid C,H,0, 2.50 11.16 17.18 16.80 nd 2.39
2 RER Propanoic acid C;HgO, 3.57 nd nd 0.44 nd nd
3 FTER 2-Methyl-Propanoic acid C,HgO, 4.63 0.36 0.50 0.49 nd 0.68
4 THER Butanoic acid C,HgO, 5.12 nd 0.46 0.64 nd nd
5 SRR 3-Methyl butanoic acid CsH;00, 6.46 2.42 4.40 4.10 1.62 2.66

B LA 6 2-FHRETE 2-Methyl butanoic acid CsH,,0, 6.69 0.88 1.57 1.67 0.57 1.32

7 IERER Pentanoic acid CsH,00, 741 1.59 0.92 1.11 0.27 nd
8 33-—F A RS 3-Methyl-2-butenoic acid CsHgO, 7.60 0.83 nd nd nd nd
9 TER Hexanoic acid C¢H 1,0, 10.67 5.31 6.87 3.82 nd nd
10 33 Heptanoic acid C,H4,0, 14.09 1.05 1.34 nd nd nd
11 FER Octanoic acid CsHi60, 18.14 0.27 0.61 2.90 nd nd
12 FER Nonanoic acid CoH 50, 22.34 nd 0.35 0.42 nd nd

ABXTBF /%St 23.87 34.2 32.39 2.46 7.05
1 JHREE 3-Methyl-1-Butanol CsH,0 4.07 1.63 nd nd 15.02 nd
2 2-FHTHE 2-Methyl-1-Butanol CsH,0 4.14 0.94 0.28 nd 5.79 0.11
3 2-T.B2 2-Hexanol CeH;,0 433 0.23 nd nd nd nd
4 1-/%.52 1-Pentanol CsH,;,0 4.76 0.82 nd nd nd nd
5 2, 3-T—B% 2,3-Butanediol C4H,00, 5.07 0.40 nd nd nd nd
6 E B Hexanol C¢H,,0 6.71 343 nd nd 0.71 nd
7 2-TH-2-T N EE 2-Hexenal, 2-cthyl CgH,,0 9.23 nd nd nd 0.23 nd
8 2.3-—F H-1- % B 2,3-Dimethyl-1-pentanol C/H,,0 9.46 nd nd 0.51 nd nd

B2 £ 9 IS 1-Heptanol C/H,,0 9.89 0.84 nd nd nd nd

10 1-F4%-3-B% 1-Octen-3-ol CgH;60 10.03 nd 0.73 nd nd 28.78
11 3-FB% 3-Octanol CgH 50 10.53 nd nd nd nd 2.15
12 b B Terpineol CoH 30 11.27 nd nd 0.28 nd nd
13 2-TZATEE 2-Ethyl-1-hexanol CgH 50 12.04 nd 0.96 1.88 1.10 nd
14 EFEE 1-Octanol CgH, 50 13.34 0.64 nd nd nd nd
15 RN REE 1-Propyl-1-cyclopentanol CsH 40, 13.55 nd nd nd 2.86 nd
16 FAEEL Linalool CoH;30 14.65 nd nd nd nd 0.20
17 = ¥R B 2,4,4-Trimethyl-1-pentanol CgH;50 15.45 nd nd nd 0.78 nd
18 LB Phenylethyl alcohol CgH,00 15.53 0.93 047 nd 248 nd
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19 I A Verbenol CioH,60 16.83 nd nd 0.62 022 nd
20 -t B a-Terpineol C,oH;50 18.56 nd nd nd nd 0.11
21 2+ —iE 2-Undecen-1-ol C,Hy,0 22.50 nd 0.46 2.04 nd nd
22 2 THD27-F _f-1-82 2-Butyl-2,7-octadien-1-ol C,Hx,O 26.85 nd nd 041 nd nd
23 + B2 Hexadecanol CH340 29.16 nd 0.25 nd nd nd
24 2-WH 5 F e 4-BE 2-Methyl-5-octyn-4-ol CoH,s0 30.90 nd nd 1.41 nd nd
25 2-THk-1-R B 2-Hexyl-1-decanol Cy6H340 31.36 nd 0.23 nd nd nd
26 2-F R+ IrEE 2-Octyl-dodecanol CyH,0 31.36 nd nd 0.33 nd nd
27 FaAR A Cedrol Ci5sH,s0 32.44 nd 0.53 0.75 0.50 nd
28 AR B a-Cadinol C;sHyO0 33.22 nd nd nd 0.30 nd
FAA A it 986 391 823 2999 3135
1 2-1ET Hkekvd 2-n-Butyl furan CgH;,0 7.46 nd nd nd 0.38 nd
2 2,6-—F ook 2,6-Dimethyl- pyrazine Ce¢HgN, 7.83 nd nd nd nd 1.41
SRS 3 2-iE R Ak 2-Pentyl- furan CoH,,0 10.62 nd nd nd 033 1.54
4 2- Lk vk 2-yl-ethanone CsH,NO 13.49 1.69 0.57 0.55 nd nd
5 3-TE2.5-F Hokra 3-Ethyl-2,5-dimethyl- pyrazine CsHoN, 13.72 nd nd nd nd 0.41
6  25-ZFARIG-FATLHE 2,5-Dimethyl-3-(3-methylbutyl pyrazine) C1 HigN, 23.84 nd nd nd nd 0.16
A BE /%%t 1.69 0.57 0.55 0.71 3.52
1 1-FH 1-Octene CsHy6 5.15 nd nd nd 2.95 nd
2 1, 3-F 1,3-Octadiene CsHy4 5.86 nd nd nd 0.78 nd
3 2,4-—F H-1-BH 2,4-Dimethyl-1-heptene CoHig 6.00 nd nd nd nd 0.12
Yo £Abodh 4 U Styrene CsHg 7.46 nd 1.20 1.66 nd nd
5 b3 Camphene CioHye 9.16 nd nd 0.85 nd nd
6 1R 1-TH 1-Phenyl-1-butene CioHin 11.40 nd nd 0.31 nd nd
7 SR M D-Limonene CioHye 11.98 nd nd 2.92 nd nd
8 TAN Cedrene CisHoy 28.16 nd 0.21 0.46 0.32 0.21
AR E-F /%%t 0 1.41 6.2 4.05 0.33
1 B =R 1,3-Dimethyl-benzene CgHyg 6.69 nd 0.31 0.34 nd nd
2 =K p-Xylene CsHyo 6.89 nd 1.14 1.03 nd nd
HA 3 2] 7 3-Methyl-phenol C,H;O 13.13 238 nd nd nd nd
4 +—k% Undecane Ci1Hyy 14.44 nd 0.49 0.70 nd 1.16
5 & Lenthionine C,H,Ss 32.93 nd nd nd 0.43 nd
A 22 /%St 2.38 1.94 2.07 0.43 1.16
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