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Volatile components analysed by HS-SPME-GC-MS in different parts of
fruiting bodies and nutritional composition of Oudemansiella raphanipes
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Abstract: The volatile components in pileus and stipe of Oudemansiella raphanipes were determined by head
space solid phase microextraction combined with gas chromatography-mass spectrometry (HS-SPME-GC-MS).
Respectively 101 and 102 compounds were identified from the pileus and stipe, 44 of which were the same
components, accounting for 43% of the total components. They were mainly anesane, ester and acid
compounds, of which the relative content of tetradecane, octamethylcyclotetrasiloxane, hexanoic acid,
I-(+)-ascorbic acid 2,6-dihexadecanoate and linalool is the highest. Nutritional analysis showed that the
O. raphanipes fruiting body contained 1.2% coarse fiber, total sugar 28.7%, fat 0.3g/100g, protein 3.58g/100g,
ash 1.6%, essential amino acid 0.871g/100g, and 31.30% of total amino acids (2.783g/100g). Per kg fruiting
body contains 29.2mg Na, 4.37><103mg K, 115mg Mg, 12.6mg Zn, 6.19mg Ca, 46.5mg Fe, 6.93mg B4, 17.9mg B,,
and 33.6mg Bg. This is the first analysis of the nutritional and volatile components in O. raphanipes, aiming at
providing theoretical support for further study and the improvement of the compound spectrum library.

Key words: Oudemansiella raphanipes, volatile components, head space solid phase microextraction, gas
chromatography-mass spectrometry, nutrient composition
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Table 1 Nutritional comparison between Oudemansiella raphanipes and other six edible fungi (fw: g/100g)

e % RN BRAEEE XUAER GG Rk A ER s i B 0 H-

Nutrient component Oudemansiella  Agaricus Volvariella  Clitocybe  Lentinula  Flammulina  Pleurotus
raphanipes bisporus volvacea maxima edodes filiformis ostreatus

Koy 1.60 3.98 0.91 5.46 4.50 0.83 6.67

Ash

HH A 4 1.20 7.86 1.40 8.54 7.40 1.77 28.31

Crude fiber

H R 3.58 21.00 2.68 29.95 18.43 2.72 19.46

Protein

Ji i 0.30 1.50 2.24 2.88 0.62 0.13 0.69

Fat

BbE 28.7 / / 43.35 34.00 / 21.90

Total carbohydrates

e 0.47 3.38 2.60 / / 5.45 3.50

Crude polysaccharides

1936 EMFIR
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Table 2 Comparison of amino acid compositions between Oudemansiella raphanipes and other six edible fungi (fw: g/100g)

AIEMR O 0 /) B MR Hl IR VANES Ea R it B {1 H-
Amino acid Oudemansiella Agaricus Volvariella Clitocybe Lentinula Flammulina Pleurotus
raphanipes bisporus volvacea maxima edodes filiformis ostreatus
RAZEM Asp 0.22 1.82 1.96 1.57 1.57 0.68 1.44
BEMR Glu 0.48 4.37 4.16 1.57 1.42 1.17 2.40
7R Ser 0.14 0.91 1.07 0.57 0.60 0.51 0.83
AR Arg 0.20 0.90 2.14 1.00 0.92 0.48 0.92
HEMR Gly 0.12 0.93 0.99 1.02 0.73 0.51 0.76
IR Thr 0.13 0.99 1.06 0.73 0.80 0.53 0.78
&R Pro 0.10 1.62 0.59 0.40 0.40 0.42 0.57
HER Ala 0.20 1.51 1.30 1.51 0.86 0.89 0.93
BERR Try 0.03 0.10 — 0.22 0.24 — —
BETR Val 0.14 1.12 1.14 0.85 0.74 1.28 0.42
HEEER Met 0.04 0.45 1.86 0.35 0.02 0.29 0.20
HEM Leu 0.17 2.31 1.28 1.23 1.24 0.77 1.02
HARR His 0.36 0.32 0.43 0.34 0.31 0.27 0.39
WE Lys 0.16 0.91 1.09 0.88 0.95 0.70 0.98
AR Tyr 0.09 0.84 0.72 0.38 0.45 0.48 0.32
FEEMR lle 0.10 1.41 1.23 0.71 0.81 0.53 0.60
RN Phe 0.10 0.98 0.86 0.75 0.66 0.56 0.76
T 2.78 21.49 21.88 14.08 12.72 10.07 13.32
E 0.87 8.27 8.52 5.72 5.46 4.66 4.76
N 1.91 13.22 13.36 8.36 7.26 5.41 8.56
E/T 0.31 0.38 0.39 0.41 0.43 0.46 0.38
E/N 0.69 0.62 0.61 0.59 0.57 0.54 0.62
e Te EERLAE: B DFEERSE: N ELFEERLSE; —RREH
Note: T: Total amino acids; E: The total essential amino acids; N: The total non-essential amino acids; —: Undetected.
%3 I REE T RTEMEESR RV, 5 SRR YEYIRUN 63.52%: IR
Table 3 Vitamins’ and elements’ content of Oudemansiella E':;j%%% 1102 ﬂjﬁjiﬁq@fﬁ , EE‘TEZ{@#@@%
raphanipes fruiting body (fw: mg/kg) ff] 64.15% (3 5).
BRI AR e %ix CE . N
Nutrient Content Nutrient component  Content 2.2.1 gﬁ%@d\g@?%%¥i1$%EPT$Z{@{/K/E\%
component S oyt OGP/ BRLE R 5 SEAR TR o5 Y 101 FhiE
” YR —— RYEMIT A, oAbk 23 By 92K 14 B B2
K 437x10° #’E%E CVitaminC  — 13 Ffy k2K o Fh. BRSE 7 Fh. EEIE 7 M. Mt
Mg 115 Y/EF EVitaminE  — Fas 4 . 2R2E 4 P, BE2K 3 AP, By 2 FhL
Zn 12.6 Y% B, Vitamin B, 0.00693 Koo Fh. G 1 Rh. 2K 1 Rh. BESK 1 R, nbnE
e 019 HEEBVitming, OOUS g g, HAbK 9 B KERILAVNEATER
Fe 46.5 #:4E&K Bg Vitamin Bg  0.0336

EMEERS, HRE 22.77%, HIRCNES
K. WRMEY, 59 13.86%. 12.87%:; i

JHER Niacin —
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Table 4 Essential amino acid scores of Oudemansiella raphanipes (fw: mg/g)

B IR T FAO/WHO ## 3, X A5 AAS cs
Nutrient component Content FAO/WHO model Egg model

FRAR Thr 1.30 4.00 5.68 32.50 0.31
BE I Try 0.30 10.00 16.00 3.00 0.03
AR Val 1.40 5.00 6.88 28.00 0.28
W Lys 1.60 5.50 8.37 29.09 0.26
A Leu 1.70 7.00 10.30 24.29 0.23
SRR e 1.00 4.00 6.60 25.00 0.21
R R Met 0.40 3.50 3.57 11.43 0.15
KINEIR Phe 1.00 6.00 6.12 16.67 0.22

L BRI W2, BERZE . KRB RUEY
4350 Hi 8.91%+ 6.93%. 6.93%. 3.96%. 3.96%.
2.97%. MR EDEEZ NIk + 2kt +
SR IR S R AR R DY R ER R AR, AT
SENHAN 2.75%. 2.06%. 1.19%. 1.19%; [
KUEGMEBERNECKRLE, METERN
0.92%; FEAAbEW) 3 By 75 fBEAN 2-P9 5-1- 1K,
B, AT RSN 2.23%. 1.52%; WiEIEL
GV EB NI LIHAFTE, M =558
1.77%- 1.39%; BRBEUEMFEENCIKR, HXFE
BN 0.61%; B &Y EZ NI IER, AH
X BN 3.37%; BEIERNA Y 3B N-F7 2k
SR, XS BN 0.50%; ERLEMEE N
XF IR, NS RN 0.99%; BRI EYEE
O AT S R R RS, MRS BRI A
1.21%. 1.10%; Ey2RA&009 3,5- 80T 22K
Al 2,6- BT FEXT K Wy, MXTSES A
0.67%.0.24%:; fig RGP N+ -LIEA+ )\ LilE,
FHXT 84 5119 0.08%. 0.01%; AR A 3,4-Mi A
-DL-AHER, X E&EN 0.21%; ERUAEYH
2-HFEZE, MIXTEEN 0.24%; BRLEYINC
TRERRT R, FN A RN 0.01%; MEEENAY)
N 2,3- T HSEALER, MG A RN 0.06%; HAlAL
H R BTN, 2- LWL . R RIS A
FEERE, RN 1.25%. 0.47%. 0.40%.

1938 EMFIR

2.2.2 YRR/ BRAEEE 1 AR TR AR T R AL S )
Jortiv: BRI SRR - SEAR B AR Y 102 M
RV AR, SA KIS 18 fh. BRIL 18 i, Figk
17 M BESK 13 By W2k 6 B, WK 6 B, MR
s Pp, R 3 . B 3PP, &R 2 P, BEE
1A ZEK L Fh, TSR 1 Bh, MERESE 1M, HAth
K7 M. ik RBUEMNENE RIS
FEERSY, B R 17.65%, HRCNTEE
B BERWEY, 4l 16.67%. 12.75%; B
ESN S SN P SE SN SV L Y A A B e
5.88%. 5.88%. 4.90%. 2.94%. 2.94%. kiZfk
SER /B SYINGIE-SZ N IS0 o B 7 NN £
VSRS VAV SiE 32 AN 2 <7 L1 % s iR 578
ANEEEE, X EES RN 3.28%. 3.07%.
2.03%. 1.73%. 1.26%; MR EVEENCR
A2-HEETER, X & &S5 0.79%. 0.56%:;
Fig R Ab &9 1 BN PUIR IR — KR AR TG, AH X &5
BN 1.76%; BERWEY 1 ERNK LERRIR
i, AR BN 1.66%. 1.53%; ik &
V)3 BONPEACEE TR, FHXT S BN 0.85%; BEK
WEYEEN R, FHXE RN 1.50%; Mk
KAV EEN B-AIARMGF 1T DU, FXTE
BN 0.25%. 0.21%; RIEALEW) 3 E AN
THIORMISE IR, XS E AN 0.50%-
0.47%; MyRAb &M EEN 3,5- T HAK W,
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Table 5 GC-MS analytical results of chemical composition of volatile compositions of pileus and stipe from Oudemansiella

raphanipes
75 AR B A6 S 44 R 731 HHXT B
No. tg/min Chemical name Molecular Relative percentage (%)
formula Wi ki
Pileus Stipe
1 1.571 7N IR =fE4 5 Hexamethylcyclotrisiloxane CeH15055i;  0.00 0.17
2 2531 8-F2H 4R Copper quinolate C45H1,CuN,0, 0.00 -
3 2.690 NHEM 3,4,8,9,12,13-Hexaoxa-1,6-diazabicyclo[4.4.4]tetradecane CeH12N,06 0.00 —
4 3533 AFHIFE o-Xylene CsHio 0.29 0.47
5  4.022 St FZE p-Xylene CsHio 0.99 0.50
6 4.130 S CF® Pentanoic acid CgH1,0, 0.07 —
7 4.225 H & BEfli B D-mannoheptulose C;H1407 — 0.09
8  4.439 5% Butanoic acid CsH100; - 0.05
9  4.49 3-H 3L EZ DL-3-methylvaleric acid CgH1,0, — 0.08
10 4.537 225 % 2-Amino-1,3-propanediol C3HoNO, — 0.05
11 4.715 K Styrene CgHg 1.77 -
12 5021  2-HJETEE 2-Methyl butyric acid CsH100, 0.09 0.56
13 5343 = JNE R L-Homocitrulline CsH1sN303  0.12 -
14 5.605 L FEHT i 2-Butoxyethanol CgH140, 0.01 —
15 5.732 4-F2F TR O BENE 4-Hydroxybutyric acid C4HgO5 0.01 -
16 5.773 )X Valeric acid CsHq100, — 0.05
17 5.950 6-FfX-3-URNE X 6-oxopiperidine-3-carboxylic acid CgHgNO; 0.00 —
18  6.160  N-FHE-N-(2-MERE) FHEE N-methyl-N-(2-pyridyl)formamide C;HgN,0 0.10 —
19 6.283 2,3- " HFENEBE 2,3-Dimethylpyrazine CgHgN, 0.06 —
20 6.406 F g5k 2./ Methanesulfonylacetic acid C3Hg04S — 0.34
21 6.500 BT R FBE Butanoic acid, 3,3-dimethyl-, methyl ester C,H140, 0.01 —
22 7.298 25l )¢ Decaborane BH; 0.00 —
23 7299 2,4-F-5-FEATE AR R 2,4-Dichloro-5-sulfamoylbenzoic acid C/HsCLNO,S — 0.02
24 7351 3-2FEC T HlE methyl 3-ethylhexanoate CoH150, — 0.05
25 7.525 1- A FE 2% 1-(1-Cyclohexen-1-yl)ethanol CgH1,0 0.00 -
26 7.802 v-% A8 gamma-Valerolactone CsHg0, 0.16 0.05
27 8.158 K% Benzaldehyde C,HsO 1.21 1.50
28 8.503 3-FAFE-6-THFE-1- 3K 2 p-mentha-1(7),2-diene CioH1e 0.08 —
29 8.837 3,4-Jli & -DL-ifiZ /2 3,4-Dehydro-dl-proline CsH;0, 0.21 0.12
30 9.017 1-:4#5-3-F¥ 1-Octen-3-ol CgHy60 0.16 —
31 9.140  ZREE-WILEIEHEREE Methylcarbamic acid phenyl ester CgHoNO, — 0.08
32 9.269 F 3L PHI% M 6-Methyl-5-hepten-2-one CgH140 0.37 0.05
33 9.412 JUHFEIA P4 Octamethylcyclotetrasiloxane CgHp40,5i,  — 3.28
34 9.848 1EC R W5 Ethyl hexanoate CgH160, 0.92 0.43
35 10.059 C'f# Hexanoic acid CgH1,0, 0.61 0.79
36 10.348  Jx#\-3-CE trans-3-Hexenoic acid CeH100; — 0.00
Ry
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37 10.483  2-MLMEHI[E Pyrrole-2-carboxaldehyde CsHsO — 0.05
38 10.549  2-$%£FL-2-HFE-4-FEER 2-hydroxy-2-methyl-4-heptanone CgH160, — 0.09
39 10.612 4-RNEHIK p-Cymene CioH1a 0.14 —

40 10.667  P-Zx{t)E M-Isopropyltoluene CioH1a — 0.02
41 10.852  (+)-/7% & (+)-Dipentene CioH16 1.39 0.14
42 11.022  2-§%E-1-J%fE 2-Propyl-1-pentanol CgH150 1.52 0.47
43 11100 N-FEIRIL-L-FSEER Nalpha-Cbz-L-Arginine CiaHpoN, O, — 0.59
44 11365 IZKZ[E Phenylacetaldehyde CgHgO — 0.25
45 11509 F ¥ Ocimene CioH16 0.31 —

46 11.838  2-#R(IE)EL%E 2-Bromononane CoH19Br 0.55 —

47 11.855 AFHI o-Cresol C,HgO — 0.20
48 12.114 4 FTHH 4-Chlorobutyrophenone CioH11CIO 0.16 —

49 12.156  S5-ZK(H)IEKFER 5-Benzoylpentanoic acid C1oH1405 — 0.04
50 12311  2-ZBEIEMEME 2-Acetyl pyrrole CgH1oNO 0.47 0.55
51 12.392  BLHE#ER Furaneol CeHgO3 — 0.11
52 12519 =4 M TWE Trichloroacetic acid, nonyl ester(C9) Ci1H1sCl0, — 0.08
53 12.660  2-TAHEFLILEE 2-Propionylpyrazine C;HgN,0 - 0.07
54 13.103  BEf% Heptanoic acid C;H140, — 0.18
55 13.225  2,3- - HFE¥ELE 2,3-Dimethyloctane CioH2 0.15 —

56 13.446  J5AEREE Linalool CyoH150 2.23 0.70
57 13.641 ZKHE _H 45l Benzaldehyde dimethyl acetal CoH1,0, 1.10 —

58 13.818 ZK ¥ Phenethyl alcohol CgH100 0.99 1.66
59 14372 R3JE 2-Ethylhexanoic acid CgH160, — 0.07
60 14563 R+ %NS Docosanoic acid, docosyl ester C4qHg505 — 0.25
61 14.677 N-FKIELBEZ N-(3-Methylbutyl)acetamide C,HsNO 0.50 —

62 14745 +HIEIR T EE S Decamethylcyclopentasiloxane CioH300sSis  1.13 3.07
63 15377  2-FPNHE-5-HEE-1-BEEE 2-1sopropyl-5-methyl-1-heptanol Cy1H,,0 — 0.08
64 15.546  4-F%:| 4t 4-Methyldodecane Ci3Has 0.28 0.03
65 15.734  2-(FF3E)-1-FFE-1H-BKME E R L 3-Methylundecane CioHe 0.65 0.09
66 15.818  ¥fJFEJE Cycloheptane C/Hy, - 0.08
67 15.976 i fixi DI-Menthol C1oH200 0.27 0.04
68 16.072  HTFEHL Azulene C1oHs 1.25 0.52
69 16.390  1- VUi 1-Tetradecene CiaHosg 0.78 0.21
70 16.410 |+ ¥ 1-Dodecanol C1,H,60 0.49 —

71  16.497  a-FAHEE (-)-alpha-Terpineol CyoH150 0.39 0.16
72 16.663 + )% Dodecane CioHae 2.06 0.77
73 16.759  2-HIE-2-TNIGHER 22 EE Iso-decyl methacrylate C14H260; 0.01 —

74 16.817  Z%[% Decanal CioH200 — 0.20
75 17.348  ZEIFMEME Benzothiazole C7HsNS 0.40 —

76 17.549 A CIERBHEERM Cyclohexyl isothiocyanate C;H11NS 0.16 0.08
77 17.918  JRFEIAEE N-Pentylcyclopentane CioH20 0.32 —

78 17.947  fli+—4% 1-lodoundecane Cy1Hasl 0.15 0.08

"
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79
80

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

18.076
18.138

18.233
18.474
19.223
19.351
19.383
19.426
19.587
19.711
19.826
21.183
21.467
22.316
22.454
22.665
22.713
22.959

23.506
24.287
24.563
24.665
24.868
25.010
25.138
25.370
25.436
25.851
26.161
26.205
26.286
26.381
26.411
27.095
27.545
27.782
27.900
27.964
28.012
28.489

+ VY H LR HE A Tetradecamethyleycloheptasiloxane

CLFR-1,5- F BE-1- 4 3k -4- OV ) T

Hexanoic acid, 1-ethenyl-1,5-dimethyl-4-hexenyl ester
WAL+ WS 4-Dodecanolide

¥R Z4Mi Cyclodecanone

3-+—Pi 3-Undecanone

F3: THFEH 2-Undecanone

2-+JL¥Eld 2-Nonadecanone

2-H3EZE 2-Methylnaphthalene

IE-+TiJE Pentadecane

+ IR NTEA L Dodecamethyleyclohexasiloxane
1-FF3£ZE 1-Methylnaphthalene

WAL T NS Gamma-Nonanolactone

IEZE Decanoic acid

+ V%% Tetradecane

N-Z$3E T —BZF N-Decylsuccinic anhydride

2-HI L 2-Methyl-1-decanol

2-24.3-1-+ % 2-Ethyl-1-dodecanol

B-HHA I

1H-3a,7-Methanoazulene,octahydro-3,8,8-trimethyl-6-methylene-,

(3R,3aS,75,8a5)-
AL ILTHEA Nerylacetone

2,6,10-=H F-9-4%-+—M% 9-Undecenal, 2,6,10-trimethyl-

ffi+75%t 1-lodohexadecane

25k di-N-Decyl ether

1IE+-+t%¢ N-Heptadecane

3,5- AT FEZEW} 3,5-Di-tert-butylphenol
2-+ = 2-Tridecanol

A-FEFAME (+)-Delta-cadinene
4,6,8-—HFHZG15 4,6,8-Trimethylazulene
2-FEE I FEH 5% 2-Methyldiphenylmethane
5-FAFE+ Tkt 5-Methylpentadecane
IEFEH 2% N-Nonylcyclohexane

2,4,7,9-VY F 3E-5-284e-4,7- ¢ 2,4,7,9-Tetramethyl-5-decyne-4,7-diol

S -FEAE AR Nerolidol

1IE—=+%% N-Eicosane

1-+Fif¥ N-Pentadecanol

HIZR N Cedrol

6-JR NG| Wk-3-F % 4-Sec-butyl-2,6-di-tret-butylphenol
IE7S+%E Hexacontane

—ZXH @i Benzophenone

5k )\ % Hexadecamethylcyclooctasiloxane
2,2',5,5"-JU HHBLEE KL 2,2',5,5'-Tetrmethylbiphenyl

C14H4,055i7
Ci6H250;

C12H2202
C10H150
CllHZZO
CllHZZO
C19H380
C11H10
CisHs,
C12H36065i6
C11H10
C9H1602
ClOHZOOZ
CaaH3o
C14H2405
C10H1802
C14H3DO
C15H24

Ci3Hy,0
C14H,60
CieHaal
Cy0Ha20
Ci7H36
CiaH2,0
Ci3H50
CisHas
CisHig
CisHia
CigHas
CisH3o
Ci4H260;
CisH260
CaoHaz
CisH3,0
Ci5H,60
C1sH300
CeoH122
Ci3H100,
C16Ha3055i5
Ci6H1s

1.19
0.22

0.17

0.31
0.24

1.19

0.10
2.75
0.36

0.24

3.37
0.61

0.82
0.67

0.26

0.24
0.29
0.38
0.47
0.75
0.56
0.53
0.83

0.22
0.25
0.86
0.23

gk 5
0.32

0.13
0.05

0.20

0.51
1.26
0.23
0.65

1.73

0.36

0.25

0.85

0.60
0.47
0.67
0.67
0.40

0.36

0.85
0.47
1.53
0.61

2.03
0.14

>
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119 29.002  4-+ )\t MM 4-octadecylmorpholine CyHasNO — 1.24
120 29.099  ZBER%,2-F-N-K Z3E-  2-Chloro-N-phenethylacetamide- CioH12CINO  0.30 —
121 29.444  +-Lfi 1-Heptadecene Ci7Haa 0.11 —
122 29.933  2,6- T EXTIE ) 2,6-di-tert-butylhydroquinone C14H2,0, 0.24 -
123 30.931 NI Myristic acid Cy4H,30, — 0.38
124 30.970 2 F% Sebacic acid C10H1804 0.04 —
125 31.307  1,3--7K3#E-1-T /% Benzene, 1,1'-(3-methyl-1-propene-1,3-diyl)bis- Ci6H16 0.03 0.06
126 31.520 +/\FEIF LSS Octadeamethyl-cyclononasiloxane C1gHs406Sis  0.05 0.72
127 31.862 +-LJf5 N-Heptadecanenitrile Cy7H33N 0.08 —
128 31.967 1FE_+—%¢ N-Heneicosane Cy1Has 0.62 0.23
129 32.402 175 N-Hexadecanal Ca1Haa — 0.16
130 32564 +/)\Jill5 Octadecanenitrile Cy3H3sN 0.01 —
131 33.052  2-3FFH:+ iR 2-Octyldodecanoic acid CyoHa00, — 0.06
132 33.340 AR HR 5 THE Cy5Hp60 0.14 0.26

1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester
133 33.433 + TR Pentadecanoic acid C15H300, — 0.37
134 34.447 LJEFEEEH Farnesyl acetone CigH300 0.89 —
135 34.658  FEMEER NS Hexadecanoic acid, methyl ester C17H340, - 0.11
136 34.675  PHHAME 1,3,6,10-Cyclotetradecatetraene CyoHs3 0.05 —
137 34.903  EEAEIER Palmitoleic acid C16H300, — 0.14
138 35.121 AP T HIR-1-T fg-2-F Tl C16H7,0,4 — 0.21

1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl ester
139 35.178  4RZK _HER T lE Phthalic acid, diisobutyl ester C16H5,0, 0.14 —
140 35.341  PiIAMLEE —AEAEESHE |-(+)-Ascorbic acid 2,6-dihexadecanoate C3gHes0s - 1.76
141 35.766  FEHHER ZBE Hexadecanoic acid, ethyl ester C1gH360; 0.04 0.14
142 35.953 AR HR = C16H7,04 0.06 —

1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl ester
143 36.056 W&+ /\kikklE Trihexadecyl borate CasHooBO;  0.01 0.25
144 36.177 + THFFEET —EEHF 2-Dodecen-1-yl(-)succinic anhydride Ci6H2603 0.03 0.21
145 36.525  FEAERTVULFERS Tetradecyl 2,2,3,3,3-pentafluoropropanoate Ci7HygFsO;, — 0.04
146 36.682  JHAZEE 1-Naphthalenepropanol CyoH340 — 0.05
147 36.720 +-L4ElE Heptadecanoic acid Cy7H340, — 0.06
148 37.041 T JUfEEE 1-Nonadecanol Ci9H100 - 0.09
149 37.093 & cis-1-Chloro-9-octadecene Cy5H35Cl 0.02 —
150 37.544 THEPEMZFE C18 Octadecanoic acid, methyl ester Ci19H350, — 0.01
151 37.603  FyHER 9,12-Octadecadienoic acid (Z,2)- C1gH3,0, — 0.03
152 37.754 - NkEFE-LRES)E Hexadecamethylheptasiloxane Ci6Hag0gSi; — 0.20
153 37.969  1#fRER Octadecanoic acid CigH360; - 0.40
154 37.990 PR 48 9,12-Octadecadienoic acid, ethyl ester CyoH360, 0.01 —
155 38.065 JHERZBE Ethyl oleate CyoH350, 0.03 -
156 38.106  X{[H A Phenol, 4,4'-(1-methylethylidene)bis- Ci5H160, — 0.23
157 38.190 + NHEEI% Hexadecanamide C16H33NO 0.02 -
158 38.229 - NkiFR T 2 Hexadecanoic acid, butyl ester Ca0H100; 0.05 0.13
159 39.648  KHMEME Carbimazole C,H10N,0,8  0.01 —
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FIRT S BN 0.67%; RIRBNEI ) N-F & Ptk
L-FE R RN 3,4-i S -DL-IHEIR, AHST & &5 5
N 0.59%. 0.12%: FERALEGYyTH #& Bl bl
AR BN 0.09%: ZERIWEW N 1-HEZE, M
YT EON 0.23%; BERALGWIAZEEE, X &=
9 0.47%; WLRESAL SN 2-TNELEEME R, AHXT
T BN 0.07%; HAREYH 41 ) \bE L g
2- LR BENE G . B S IR SR AN S R, 4l
N 1.24%. 0.55%- 0.52%.
3 Wik

7 78 O o A 4 R AT 0, W R A N RS
%) B o SR - S AAR g TG 7« (IR EF4E L (RN
=S BOKEYEERNER G H®E . 75
FIT& P 15 25 B 0.3g/100g, 15T 2 % « Fi i A0 H-
T RUEEGS . WA B AR, Um T
BRah St b i, ZP4ERMZ P S BIMETH W
FRm . (HHAHEE &84 3.58g/100g, 5
SEF s RS TR, 8 ML FREERE
T 0.87g/100g, i Z LIRSS 1 31.30%,
ICTHE. SFs. Bgs, DB, finE.
W R OUEE L R Sk s 55 AR M. SR
29.2mg/kg Na. 4.37x10°mg/kg K. 115mg/kg Mg-
12.6mg/kg Zn. 6.19mg/kg Ca. 46.5mg/kg Fe-
6.93ug/kg 44 % B,. 17.9pug/kg 4EE & B,
33.6pug/kg 4EAE K Bs, Hirb Fe & E R F WY
252, 44EF By B M Be O E M T H L. 1M
gerE &R AL 4EE R € AR E MURBR R K H,
J5R DR AT R 2 BN o BELf e ) 6 2 o 2 K AR
e W7 & BB, B = A2 X Be gk A SR R T
P AE R WUG B AR AE S it 72 S 3 4E A R 1)
WAFEAL . BN A B R IR 7 & &K, 2 —
PRABSERMENEHE, EEagsuh
55 A FH R S AR AR R, O N SR A R
B R g hE IR b

BEHE AR RS EHMNAHNME,
HEARSRAS UREE LR L, Hr & rx

R 3 2 R B AR R 2R
FRAH . W FLE R I F T B4 R A ot 3 A
15 )\ R GRS RAE Y, AR,
MRS, PRIS. WEE. WSS, WERSEIEW, W 1-
FI-3-IE . 1 A-A-BE DL K 3- 0 2- I A A UK
4 (Mau et al. 1992 ; Zawirska-Wojtasiak 2004 ; Kala¢
2009; AWHEAM K 2013), FHALE WM EE
AN AN, i A R B F R A SRR R R A
o B FH TR 45 MR ot v e 4K P 1 5 ik [
R E, BARHREHEEENEZEY N, H
A 5 HoAth 7 A S VA 4 A B A A H w2
PUAS A B Ak, T A S A& M A B A & ) 2
IR B 2 AW E Y, BRI — A
IKER I O5 AR, R BE IR R A S M iR T S5 K
I BB (M5 2018; BREIMSE 2018;
PZIBAE 2019). BRUEVHARRNES,
Z N JORTF SR, B s kA B B 2R A 5 1)
REMS S (M1 R i A ik, 7E & FH B P & TG
B, Re5 H A G YA E S 5= A B0 1) AR AL
N, anpEmE B RIERAKREE, FREAEAH
TR R AR o B 2 A A 1) 2 AN VLR ) g I R gk A T
FAAERT AR, — A R R KR,
WA CHEMIG KM 2 D0 H TR I AL RFE
R EWBME R &, (AR BB — e R e =
SR B FH B RO, DK 22 S0 SRy 2R AL & P A
B, MRS YDA B B4 R M G oA O B
BERAC, X EHE R AR TTERA K, (B B T4
FhEAR R, HEREY AR E . BRHEA
BARASR. BRI, kR 5D 5 A XS UK
()46 S P 0 ELA R IR IR R, BARAN 5 B
AIAE B T B AT X 7 et S b o o S (R R
HAB R RSP Pp R FAE XS & B RG, HX &
FH TR B A XA AT) S8 4536 A AT B (1) 4 B4R
(47545 2018; 5K%ERSE 2019).

Malheiro et al. (2013) & i [ AH 26 UK &
SRBABAR (GC-MS) X W a#f 4= Clitocybe
odora. 75 &M A Clitocybe fragrans. KEFiH 5 4=

EER 1943
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Hebeloma crustuliniforme. 5] & & Lepista nuda
SN TR] PR B A T R R B 14T T RIEAT, A
TR\ B & W) A2 X e B B ) 3 B R
By, UL 3-FBE . 1-FBERN 3-F i & A
. Choetal. (2008) LR 1A BB o Al & AR 1Y)
PRV 22 5, £ B A0 B A 2 o) e U
24 BRI 20 R R AL RS, Ferh P I S K
PERL AT o AN AR FR B AN 1-9F-3-1, Horp
1-F W3- A B 1 I A% B FH B 3 BERR AR X
BRI, BAEELE. B LER. Pelusio et al.
(1995 ) 3 o T 7% il AH ok 26 B 5 58 I o0 i 1 FR AL
Fe AL B A LA . 20055 (2018) X &
T WP M B B A R I, I\ B AL B ) S A A
WERSMEEY R —, FEL 1-FE-3-FN
F. B (2019) @i Ge-Ms kil L BkAE
R M3 I, PR L5t PR AN B R HH s Dy 3 22
PER M By 22—, FerP AR AR IR H R AT AR Dy 2L AL
A FE A JER A, e LLE TS 53 PPAR-a
R FRUBH = E P K 4 A 7 14 T %6 (Zhang et al. 2019)
SRR IR — 57 T e e T 40K — R e 2K 4 28
FIRERALT, FHRa RGBA —EMEFH. £
ey T A JH R AR S R A HF T 250 0 ) k1R 2 A
EW, FOE A I B R R XU T B HL A AR R I T
R, ARLTE A8 A I R AR A IS | 3 o RN Tk 2%
&Y, Ui B Ee Al S0 U TR B o Bk AN R
(JHEEE 2017) A8 B R T EEHEE
mAE . \RIE KA &Y, LRSS BR2K .
PR R N RAE W, ANEEAL AR 2 FE Fi
A B RERYD A — - 38 H £ Bl o 2 il ge A
7] 355 R 5 B 1 SEARYE KA o) B AR SR, R
PSR . OOl 1-¢0A-3-BF . WIREE. 27k
KRG Y SR T Pk DA 52 M) 2L 3 - SIAR B IR ARRALE
PE XU B 7 o
B £ /) BB R DR 11 JG B ffs L XU A T 52 3]
R B AT AT, I B R R T
g3 AR R A 55 B 0 5 IR AS [R) 2 3 AN ) £ FH B
FLAG R XK 1 32 2 I BR] o 30 0T O 7 /)N B

1944 EHDSEIR

PR VE M B W AR IR B 2D, 45 B A G TR
T AT G F /) B AT Vi 1 A R BB
BOASSE TAE, BB EETEZ — A
5K A T 25 [ A A 0 & 6 SR 0 % - 1
JFH A AT G ) B84 8 - S A TR 55 A AR 1) 5
A A3 1EAT DU 3 A 43, DASR HRCSE K ) (1 4
RAERA W4T 5 % 0E, 5835 1 P /) B g
KRR A A, T IR B AR R
Yo B SRR ORI RV RS A M 7 THT (S RS
2012; iGN SR 2016; HETESE 2018; GKEf
2 2018; AHALE 2019; XIH%4E 2020, R
JEVESE 20205 MIUIASE 20200, A 5T AL
SEH 159 MEEY, Hd, B IgE
101 FREERMERIIT, B REYIR 63.52%;
R P L e Y 102 R R PEYIS, R R
VIR 64.15%. BRGNS & Eim, H
UCNTRREY) . Be R BB A, b
et AL /B IV WU P IUING B SN U = p )
F, BEANEMEERNCK, HAPEES; B8
FAAE Y E B RNPUR MR —AF R BRES, B &
VIEE R R, BAIERE . b, i s
SE H G /)N BB OE B A I R 28 R 28 L Tk e 2K
AL R ML R AR FEL BEEE.
ML EMR AN FLAh 2R A &4, b Bl & A
R0 ELAT SAAT A5 (R A <o AR 5 8 UK B A/
SRR SR R RO AT T S R )
HTRFFC, ARG T RFAE M R R R, 45 51
MR AT AN 5 B B A R, i —
A A2 33k B /N BRLZBE TR (¥ 40 2 B2 B AL BRI T A
fith, ] BN 13, 5 B9 /) B A 442 1k 2 53 A g ST
TFpEE, I HERAG TV, AT
HE R MR R TE B Al s BRI
KIFR A A5, A IR /N BB 2R A SR T
R AKE .
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