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Abstract: The volatile components in pileus and stipe of the fruiting body of Stropharia rugoso-annulata were comparatively analyzed by
headspace solid-phase microextraction combined with gas chromatography-mass spectrometry (HS-SPME-GC-MS). Principal component
analysis (PCA) was also performed. The results showed that 50 compounds were identified from the pileus and stipe of the fruiting body of
Stropharia rugoso-annulata. Among which, alcohols, esters and alkanes were mainly present in the pileus, accounting for 19.93%, 19.43% and
9.79%, respectively. Alcohols, esters and ketones were mainly detected in the stipe, accounting for 23.04%, 21.04% and 12.35%, respectively.
Among the detected compounds, the relative percentages of 3,4-dihydroxy-2-methylpyridine-5-methanol, 4-piperidinol, bis(2-ethylhexyl)
maleate, cyclohexane and (E)-3-nonen-2-onewere the highest, which played important roles in the formation of the aroma of Stropharia
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rugoso-annulata. The results of principal component analysis showed that alcohols were the main volatile components in the pileus and stipe of

Stropharia rugoso-annulata, and there were significant differences in the volatile composition between the pileus and stipe. The results of this

study provide a reference for the evaluation of the flavor and quality of Stropharia rugoso-annulata and breeding of high-quality Stropharia

rugoso-annulata.
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Table 1 GC-MS analytical results of chemical composition of volatile compositions of pileus and stipe from Stropharia rugoso-annulata

= bt X B4k TSI AR REHAmin A EE
CES R

1 4ok B 4-Piperidinol CgH;;NO 2367 2.66 -
2 JAX-1-2R R M -3,4-— B2 cis-1-Cyclopentene-3,4-diol CsH0, 3.233 3.79 -

3 AT H-1-THe i 4-F AN TEE 3-tert-Butyl-1-ethynyl-4-methoxycyclohexanol C;3Hx0, 4.892 - 1.46
4 34-— A 0-F Hokrr 5-F B2 3,4-Dihydroxy-2-methylpyridine-5-methanol C;HoNO; 5.133 - 3.13

5 2-F 353 A A-IR[3.1.0] Tht-2-BF 5-Isopropyl-2-methylbicyclo[3.1.0Jhexan-2-ol CoH g0 9.708 1.29 -

6 1-(1-F A ZH)- KT FE 1-(1-methylethyl)-Cyclohexanemethanol CoH0 14.025 1.15 -

7 3-BHe-1-B2 3-Hepten-1-ol C;H,,0 14.067 - 1.72

8 8a,14-R A -5a-A2 $§ - Ta-B5 8a,14-Epoxy-5a-cholestan-7a-ol CyHy60, 14.208 1.45 -

9 2.8 1R A TEE 2-Bromo-1-cyclopropylethanol CsHyBrO 15.398 - 220
10 (D-FArTREE (+)-Isopinocampheol CoH ;30 16.601 1.93 -
11 4.4-—F K D IR T H-1-BF 4,4-Dimethyl-2-cyclohexen-1-ol CgH,,0 18.250 2.05 -
12 4-F ke 0 5. — F B 4-Methylimidazole-2,5-dimethanol CeH;oN,O, 19.142 - 2.02
13 6-F H-5-F R Me-1-B5 6-Methyl-5-cyclodecen-1-ol C, Hx0 23.608 - 2.52
14 2,6,6-=F HE-1-IK T H-1-A B 1-Cyclohexene-1-propanol, 2,6,6-trimethyl- C,H,0O 26.668 1.32 -
15 2A4-ZF R 1R 1-Heptanol, 2,4-dimethyl- CoH,,0 28.173 - 1.75
16 (2E)-2- T -2-THs-1-B2 (2E)-2-Ethyl-2-hexen-1-ol CgH;60 29.169 - 2.15
17 2-(2,5- =9 H IR RHA)-1-F B2 2-(2,5-Dimethylcyclopentyl)-1-propanol CoH0 29.476 - 2.62
18 5,9-— 9 3-9-KHi-3-B5 5,9-Dimethyl-9-decen-3-ol CpH0 31.308 1.30 -
19 (2.2,6-= F A BUR[4.1.0]-1- 1) T B (2,2,6-Trimethyl-bicyclo[4.1.0Jhept-1-yl)-methanol C HaO 32.684 - 201
20 (1-TH-1H-2 w2 ) T BS (1-Ethyl-1H-imidazol-2-yl)methanol C¢H,(N,O 32.945 - 1.46
21 9-+Hi-1-B% 9-Decen-1-ol C0HyO 37.529 1.79 -
22 1-(4-FE R H)-3-T Me-1-B2 1-(4-Nitrophenyl)-3-buten-1-ol C,oH;NO; 38.603 1.20 -
23 AR+ =B Trisdecylphosphite C3oHg;05P 2.750 1.30 -
24 222-Z RN 2-—F R LB T B Acetic acid, 2,2,2-trifluoro-, 1,2-diMethylbutyl ester CgH,5F50, 3.875 1.68 -
25 3-(TBLAI)-2-FE IR AT R BABS 3-(Acetyloxy)-2-nitrocyclohexyl pivalate C3H,NOg 4.767 - 1.60
26 TBR E B n-Nonanyl acetate C1Hpy0, 5.445 - 1.49
27 WAF AH B Metofluthrin C5HyF 405 5.567 - 1.50
28 (6Z)-7-F <A He R F B (6Z)-7-methyl-6-hexadecenoate CsH340, 8.669 1.97 -
29 3H-stbrd 32 BR-4,5- — A-5,5-— T A LB 3H-Pyrazole-3-carboxylic acid, 4,5-dihydro-5,5-ditert-butyl-, ethyl ester C,4H56N,0, 12.009 1.22 -
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A% e BRI 2 A SER ARG min S A2
Wi AW
30 Z(Q2-THr-1-) T —BR B8 Succinic acid, di(but-2-en-1-yl) ester C,H504 13.477 1.81 -
31 4-R B+ 5By Chloroacetic acid, 4-hexadecyl ester C,5H35ClO, 18.475 - 2.89
» mmermseseers DI o wwe o
33 2-(5-F A-5-TH i vg S22k ) T BL A B 2-(5-Methyl-5-vinyltetrahydro-2-furanyl)propylformate CyHg0; 24.784 - 1.42
34 3-FR T2+ = b 1-F BB RS Fumaric acid, 3-methylbutyl tridec-2-yn-1-yl ester CyH3604 29.292 - 3.16
35 WK BRER — SRINER B Bis(1,2,2-trimethylpropyl) methylphosphonate C13Hy0; 30.592 - 1.67
36 (8E)-10-F #-8-+ w9 4 B (8E)-10-Methyl-8-tetradecenyl acetate CsH3,0, 30.967 - 2.95
37 10-+—HrBR T B 10-Undecenoic acid C5sH50, 33.376 1.85 -
38 (2- T3 T ) L AERL = Bg Phosphorous acid, tris(2-ethylhexyl) ester Cy,Hs,05P 37.144 2.76 -
39 B G BE LERBS n-Octadecyl ethanoate CyoHy0, 35.715 - 1.46
40 Lk A OB Bis(2-ethylhexyl) maleate CyoH360,4 38.225 6.84 -
41 6-# F - =30+ AR 6-(Hydroxymethyl)cyclodecyl acetate Cy3H,,05 2.963 234 -
42 1-BT A 1- R AR TR Phenyl 1-tert-butyl-1-cyclohexanecarboxylate C7H,40, 12.801 - 2.20
43 F AT R 2R A 3R hAR R Methyl 4-butyl-2-oxotetrahydro-3-furancarboxylate CoH604 19.965 - 2.20
44 2-(FA T RIL)-THR Hexanoic acid, 2-(hydroxyimino)- C¢H; NO; 21.918 1.21 -
45 2-#%H-6-F A 3-IR -1 88 2-Hydroxy-6-methyl-3-cyclohexen-1-carboxylic acid CsH;,0;3 22.939 - 1.55
46 3,3-=FH-1- (1-RZH[4.5152-25)-2-TBr 3,3-Dimethyl-1-(1-oxa-spiro[4.5]dec-2-yl)-butan-2-one Ci5Hy0, 3.400 2.24 -
47 8-#3-22.8- = F }£-5,9- K —Hinkrl 8-Hydroxy-2,2,8-trimethyldeca-5,9-dien-3-one C5H,,0, 6.775 1.86 -
48 2-F 13-+ kA 2-Octyl-1,3-cyclododecanedione C,oH360, 6.958 - 1.45
49 5-BIE3-(BF H)-7-B 2 =3[4.1.0]-3- b -2 FR 7-Oxabicyclo[4.1.0]hept-3-en-2-one, 5-hydroxy-3-(hydroxymethyl)- C;Hg0,4 17.641 - 1.68
50 4-(3-F A-2-30 ¥ 2R-3-T i 2 w9 A -2H-vibei-2- B 4-(3-Methyl-2-methylene-3-butenyl)tetrahydro-2H-pyran-2-one C11H60, 18.558 1.54 -
51 1-p-d-"k %Az Fr-s- = F[2,3-a]-s- =%-5,7-—Ff 1-B-d-Ribofuranosyl-s-triazolo[2,3-a]-s-triazin-5,7-dione CoH;1N5O¢ 23.347 - 1.67
52 S A BR Muscone Ci¢H30 25.907 - 2.92
53 4,5,5- = F K -3-(3-F H2-T F I T 3)-2(5H)-"4 " B 2(5H)-Furanone, 4,5,5-trimethyl-3-(3-methyl-2-methylenebutyl)- C13Hy0, 26.174 - 145
54 14T 28-3-(1-F R30I A7 -2- B 1-tert-Butyl-3-(1-methylcycloheptyl)aziridin-2-one C1,H,sNO 29.525 1.18 -
55 3-FHi-2-BF) (E)-3-Nonen-2-on CoH;c0 38.375 - 3.30
56 FTES, W(Q2-F MRk LoEes Isobutyraldehyde, bis(2-methylallyl)acetal C,H50, 9.431 225 -
57 2-F KR A i 2-Octylcyclopropaneoctanal CioH30 12.436 1.72 -
58 (2Z)-3-(=F R I)-2-(4-F8 - TH-vrme -3-38)-2- R M B (2Z)-3-(Dimethylamino)-2-(4-nitro-1H-pyrazol-3-yl)-2-propenal CsH,(N,O; 19.028 1.66 -
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Fr5 bt L& AR Ab-th e 4 AR oFX ARG E/min *aﬁ,ﬁéj\é\%/%

A R
59 2-T H2- R Mmls 2-Heptenal, 2-butyl- Cy;H,0 28.815 - 1.71
60 +—B Undecanal C1H0 29.182 2.09 -
61 6-F H-1- R BIR[3.2.1]F 4% 6-Methyl-1-azabicyclo[3.2.1]octane CgHsN 1.567 - 1.46
62 2,6,10,14-v9 ¥ 2 -7-(3-F A -4-T KM )+ 2k 2,6,10,14-Tetramethyl-7-(3-methylpent-4-enylidene) pentadecane C,sHug 3.742 - 1.78
63 L1I-=8-2,3-= AR Ak 1,1-Dichloro-2,3-dipropylcyclopropane CoH 4Cl, 9.334 1.60 -
64 1,2-3R &tk 1,2-Epoxyhexadecane C,6H3,0 15.687 - 1.70
65 IR- LEBLRIL-2,3-IR K -AR A4 K- F BER-IR % Cyclohexane, 1R-acetamido-2,3-cis-epoxy-4-cis-formyloxy- CoH;sNO 17.773 1.72 -
66 1-8-5-F & 2z 1-Bromo-5-methylhexane C,H,sBr 20.193 - 2.40
67 [2-(UREL) THEIFR T [2-(Pentyloxy)ethyl]cyclohexane C13Hx0 28.633 2.75 -
68 B AR23-FRARM trans-2,3-Epoxydecane C1oHy0 7.400 1.18 -
69 1L4-=—AAAR T 1,4-Diisopropyl cyclohexane CoHyy 38.724 1.21 -
70 1,2-0-T F F #-3-0-F 2Bt -5-0- F A% A -D-vk v AN 1,2-O-Isopropylidene-3-O-methanesulfonyl-5-O-methoxycarbonyl-d-xylofuranose ~ C;H;30S 9.950 1.36 -
71 2,4:35- = L--RHE 2,4:3,5-Diethylidene-l-xylose CoH 405 28.745 3.19 -
72 IR 1,2:3,5-(F AAMNBR)-a-D-k i K HE .alpha.-D-Xylofuranose, cyclic 1,2:3,5-bis(methylboronate) C;H},B,05 28.950 - 1.71
73 1H-[1,2,4] =74 -3-2BR-2-3R - 1- T AL Bk 1H-[1,2,4]Triazole-3-carboxylicacid (2-cyclohex-1-enyl-ethyl)-amide C,1H;4N,O 6.868 1.16 -
74 438 N-F K -T Btk Butyramide, 4-bromo-N-octyl- C,HBINO 19.689 1.83 -
75 N-(4-3FHi-1-30) TBLE N-(4-Cycloocten-1-yl)acetamid CoH;,NO 25.974 2.92
76 4-F K -N2-(4-74r2 2. F 35 )-vk v -3- F BEE Furazan-3-carbohydrazide, 4-amino-N2-(4-pyridylmethylene)- CoHsNGO, 13.208 2.20
77 ke [2,1-b][ 1,3 -6-F % Imidazo[2,1-b][1,3]thiazol-6-ylmethanamine CeH7N;5S 3.957 1.70
78 (3,5-=F A -1H-tbrde-1-F ) wrde 2 fic (3,5-Dimethyl-1H-pyrazol-1-ylmethyl)-thiazol-2-yl-amine CoH,N,S 4.408 230
79 3-RE ke F Az Cholestan-3-ylmethanamine CysHs N 19.022 1.52
80 (1S,28)-(+)-1,2- 3R Tz (1S,2S)-(+)-1,2-Diaminocyclohexane C¢H 1N, 23.117 1.42
81 2,3- =W AL F e 2,3-Dimethoxybenzamide CoH | NO; 24.208 3.13
82 6- LA 9-FARMIN[3.3.1]-2- L 6-Ethoxy-9-thia-bicyclo[3.3.1]non-2-ene CyoH;60S 6.500 1.96
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Fig.1 Total ion current chromatogram of volatile compositions of
the pileus and stipe of Stropharia rugoso-annulata
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