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Flavor Compounds Analysis of 5 Fresh Mushrooms Using
HS-SPME-GC-MS and HPLC

YIN Chao-min'? ,FAN Xiu-zhi'?  SHI De-fang'?  FAN Zhe' , CHENG Wei'” ,GAO Hong'**

(1.Institute of Agro—Products Processing and Nuclear— Agricultural Technology,
Hubei Academy of Agricultural Sciences, Wuhan 430064 , China;
2.National Research and Development Center for Edible Fungi Processing, Wuhan 430064 , China)

Abstract ;: The volatile and non-volatile flavor composition are important indicators to evaluate the quality of mushroom.In order
to explore the composition and relative content of flavor compounds in 5 fresh mushrooms, the flavor components were
investigated and classified using high performance liquid chromatography ( HPLC) , headspace solid— phase micro- extraction
(HS-SPME) combined with gas chromatography—mass spectrometry( GC—MS) ,and the contribution of different components to
the whole volatile was studied by the relative odor activity value(ROAV).The results showed that 35 volatile compounds were
identified in 5 fresh mushrooms, including 5 aldehydes,5 ketones,9 alcohols,8 alkanes,6 heterocycles and sulfides, 1 esters
and 1 nitrogen — containing compounds. Among the obtained compounds, 8 volatile ingredients including benzaldehyde,
3—-octanone, 1 —octen—3—one ,3—octanol ,2—ethyl—1—hexanol ,2- acetyl-5— methylfuran ,2— pentylfuran and methoxy—phenyl—
oxime were detected in all the species.The key volatile aroma components of Pleurotus osireatus were 1—octen—3-one, 1 -octen
-3-o0l and 3 - octanone, and those of Leniinus edodes were dimethyl disulfide, dimethyl trisulfide, 1 — octen—3 - one and
methanethiol.1-octen—3 - one, 3 — octanone and 3 —octanol were the key volatile aroma components of Agaricus bisporus and
Flammulina velutipes while 1-octen—3—one and 1-octen—3—-ol were the key volatile aroma components of Pleurotus eryngii.
The content of total free amino acid in 5 fresh mushrooms was 2.72~3.65 mg/g, the content of flavor 5'—nucleotides was 154.40
~1013.60 pg/g and the contents of which were significantly difference.This study helped to understand the flavor

characteristics of edible mushroom and provide guidance for breed improvement, directive breeding and the processing of edible
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Table 1  Volatile compounds and their relative contents identified in 5 fresh mushrooms
A Fr e (%
L HERE A A0 24 pyst A (T
(min) — SPgh  Fak ol BEah AL
W1l
R (5 Fif)
1 1EC [ Hexanal CeH),,0 18.707 0.13 0.03 - - 0.94
2 1E2E Octanal C;H, O 28.314 0.09 0.02 - - 0.10
3 2— 345 2- Octenal CgH, 0 32.364 - - - - 0.20
4 X H [ Benzaldehyde C,H,0 34.356 0.11 043 13,79 040 0.70
5 K Benzeneacetaldehyde CsH, 0 36.197 0.02 0.54 - 0.30 -
(5 )
6 3— i 3—Heptanone C,H,0 22.231 - 0.21 0.06 - 0.08
7 3- 2] 3—Octanone CgH,;O 27216 4394 2853 4035 4127 6.21
8 1-3F45-3—i 1-Octen—3-one C:H,,0 28.886 0.63 0.41 0.14  0.05 0.22
9 6- P H-5- P -2~ 6—methyl-5—Hepten—2—one CH,,0 30.018 - - - 0.30 -
10 2—+—45¢fi 2— Undecanone G, H,0 35.729 0.10 0.10 0.02 0.15 -
B2 (9 il
11 2— B 31~ T 2—Methyl—1-butanol CsH,0 25.354 - 0.05 - - 1.84
12 1- 2/ 1-Hexanol CsH,,0 30.347 0.12  0.02 - 0.87 2.66
13 3— 3P 3-Octanol CgH 3O 31.370 17.12  17.04 831 1.83 1.72
14 1-BEfiE 1-Heptanol C,H,O 32.848 - - - 0.48 -
15 1- ¥ #5-3-% 1-Octen—3-o0l CgH ;O 32.616 21.86 271 - - 38.27
16 2- 2 KBl 2—-ethyl-1-Hexanol CgH 0 33.425 1.63 0.37 0.28 445 5.31
17 1E2EE 1-Octanol CgH ;O 34.623 0.12  0.09 - - 0.99
18 2— 2 W5—1- 2—Octen—1-ol CgH,;O 35.529 1.25 0.06  0.30 - 0.85
a,o— R IOK s .
19 alpha. ,.alpha. — dimihylilgBTnEZnemethanOl ©H:0 37512 0-30 0.03 N 0.77 -
BekeZk (8 F)
20 H 2 Toluene C,H, 17.095 0.05 - - - 0.19
21 Z&J5e Decane C,,H,, 23.872 - - - - 0.09
22 + /\4%% Octadecane CgHy 38.356 - - 2.68 - -
23 4% Eicosane CyH,, 32.819 - - 0.16 - -
24 %% Heneicosane C, Hy, 35.149 - - 242 0.30 -
25 DUkt Tetracosane C,,Hy, 33.237 - - 15.70 - -
26 7- - —+ ¥ 7-hexyl-docosane Cys Hyg 29.821 - - 0.52 - -
27 .+ \4&E Octacosane CygHyg 30.343 - - 2.37 - -
ZRIFNBRALY) (6 Fift)
28 FH i Methanethiol CH,SH 8.602 - 0.37 - - -
29 “HAbik Carbon disulfide CS, 9.120 - 0.57 - - -
30 T H L ¥ Dimethyl disulfide, C,H,S, 18.394 - 21.30 - - -
31 T =i Dimethyl trisulfide C,HS, 31.809 - 0.38 - - -
32 5— P HL-2— Z, Bk BL kg 2— Acetyl-5—methylfuran C,H,0, 34.644 2.28 0.08 1.25 2.02 0.65
33 2 [ FHME MR 2 - Pentylfuran C,H,,0 26.130 0.63 1.28 026 019  0.09
a2 (1 Fif)
34 4R .16 Hexanoic acid ethyl ester CgH 0, 26.239 0.03 - 0.04 - -
TR (1 )
35 4 FLFK 5 Oxime , methoxy—phenyl— CsHyNO, 36.911 0.99 0.50 0.91 8.23 2.86

YA B A5 (23.98% ) o Atk P ARAS I B e fe
EFNBESS , XA i v AAG DU 2 = A AR AL, 52 5T

Tt RN B 285 v 8 A ARG I 2 PR XS o
2.1.3 5 FiED FH B B b 1 SC R XU 2 o

=

) XU S P A5 4 4 A S 149 1 -5 HG AR XU {4 25 vh
B B L [A] P S 1, — B AT — /NI O3 e AR S
WX B ) 3 AR XU AT L 22 BTk, i AT — L8 il 3
PR X A KU Al B 1 L ) B AR A
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Fig.2 Classes and relative contents of

volatile compounds in 5 edible mushrooms
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B, o i) R E N 3 — S I, 1 — 30— 3 — T EL AT 5%
FUMEREE 4R E , M 3 — 3 B HL oA B & A O
BRI I LS T KR skiE s IE e A
ALUE S T S, T 3—SF B L B AR A W
B VTR A AT X s A G i L R A R

bR g

T P RERRIR M R B ok b BRI R AR
AT W 3k T m ek L R SR Rk 1 - 2E A -3 -
TR i 5 G v R R R e . R R = A RO
P R EAEG , HLRLA P PR AR R A A
AEAHE XUBR ) I O 1 2 R0 4 4 2 EL AT AR [R] 1 22 44
ERMETS ST, 53 3R 1 — 2 M -3 — i 3 — 3= Fld F
3-EME. A a5 A 0 BIRE K EEF SRS A 2
AP (1= 9753 -1 1 - -3 - 1) , T e A A AR T 1Y
YERMRATA 5 Fh, 435028 3—=FE | 1E O/ IE=F 1
3 WERN 2T o

INIRAEE ) (CoH O ) 21 FH T o 2 22 19 AUBR )
JT, FEAALRE 1 - -3 - 1 -2 -3 - 3 -l
3 — 27 TR FITIE 37 BS54 JoT 2 SV T PR B V. IR 2 AF
NE W5 S ALBREAL T A0 =4 2 . HE 5 FhEx FH i ff
i FR R ) B 3 — S I 3 — SE PR AR AE L B 1 -2
i —3— T 1 — 5 — 3 — TR A L = B 38 4R i P R
ME P2 | A B 2k OB B 2 A A 2 o T 2
JEHGRE 3—SE R AT SRR S . 3—SF E AT TR A
A A B E I B A TS KR BRIE , JF
H B (28 g kg ') ™ XTI 4 AP FH B &<
TUTERES R W) BT 2 — o A5 Bl T B e ) I L e =F
LS E B BT T A, o 1 - 50 -3 - B A X
TR e, - -3 - I B AR 00 B i AR, B
SBEAR (1 pg-kg ™) 2, AT B A o 25 5 B P XUk
A . BRI Z Ah, 76 4 i 25 08 AR X B i AR s
619 B S ~ St 7 S I S 7 L S = 7 A= 7/ L O
58, XL T AL AR A ks 1,2,3,5,6— fl 4
FRBERE I S Y TE U 7 v M R Y 6 ke

2 S RS G PR B ROAV (B
Table 2 Volatile compoundsand their ROAV in 5 fresh mushrooms

i N . ROAV {}

FRAR A (peke) b wh SRR b st
EC 451 0.02 <0.01 - - 0.47
IEE 0.7'% 0.10 0.07 - - 0.32

2T 312 - - - - 0.15
A 350! <0.01 <0.01 0.14 0.01 <0.01
KT 412 <0.01 0.04 - 0.75 -
3— [ 282! 1.25 0.29 5.15 14.74 0.50

1453 0.005"% 100 23.10 100 100 100

2— i 7t 0.01 <0.01 0.01 0.21 -

3-FEE 181%! 0.75 0.27 1.65 1.02 0.22
1-2E45-3- 11 17.35 0.76 - - 86.98
FA B

i 0.021% - 5.21 - - -
bt B - St 7Y 0.06" - 100 - - -
TR = 0.005 - 21.41 - - -
2— G HE K R 6% 0.08 0.06 0.15 0.32 0.03
IS
LR 10 0.02 - 0.14 - -
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Table 3  The total free amino acids and 5'—nucleotides content of 5 fresh mushrooms
AN Ej}'ﬁ??ﬁﬁ%@ﬁ 5'-BATR i (ng/s)
& (mg/g) 5'—-AMP 5'-CMP 5'-IMP 5'-GMP 5'-UMP At
Fg5 3.65 +0.27" 2440 £0.10"  646.20 £2.00"  50.10 +0.00" 3.00 +0.10"  48.90 +0.50¢  772.40 +1.70"
sk 349 £021"  38.10 £0.00"  98.20 £0.60"  11.60 +1.10° - 60.50 £0.10°  208.20 +1.60"
AR 2.72 £0.07° 36.50 £0.10°  89.40 £0.70°  8.40 =0.10" - 28.10 £0.10°  154.40 +0.80°
AN 3.05£0.06° 5930 £0.10"  836.40 +0.20" - - 117.90 £0.20* 1013.60 +0.40"
At 2.75 +0.04" - 418.70 £3.20°  22.50 +0.20" - 112.70 £0.20"  553.90 +2.90°

T RSN R] PR s 22 5 3% (p < 0.05) ¢

YR, HOAE X A 43k 23.85% , iy T HMh &
Do WFFEER A, i ke VR i A 40 I T B 2 4 BB 4 AE
FISR AR A 0E 25 B DL S SR A3 B ML 2R i 3%
) A ™) T FH B P s S an el 22 A iR A
FRRANIFT o

22 5 MR AEEMIFEL XRS5 HNELS R

ERPER R B T R A AR i 2220 55, T
AR S B R Wy B 3 S i FH B A R i
S 2 B AR R M R W T b — 28 EE
41,5 FivEs UL FH TR A R v R S SRR B Al SR A
K3 o, MUEE AR S BRSO
(3.65 mg/g) , H R J& 7 4 (3.49 mg/g) Fil 4 £ 4%
(3.05 mg/g) o AHXF T T, XAHL I 2 FIT A i 266 v A 0
B A RIR & B ARAR, 439l 2.72 275 me/g,

BRT RS 2 5 e, Rk T RU R HMEZ
BUBER R o £ R T A S R A T R A3 PR R
(UMP) | Jifs 5 M ( CMP) | JJL# R (IMP) | JIf & MR
(AMP) F12 % (GMP) &, Hir 5'—GMP .5’ —IMP F1
5'—=UMP J& H SR BL R AE7E R0 = Fh A% 4 R , HoA 3 AN
BYAERAE Y o e 3 AT, S Fhel LA FH b SR ek
AR BB 22 BB, St 4 b R URAZ F IR S
1013.60 pwg/g, M AL 70 B 4 b 52 R AZ 7 12 S HE AR
15440 pg/g, " HA2ZEL T 5. BRI EALE SN, P-4 |
T dl OB B ok 0 a4 b IR ) 57— AMP, {H 2
TS WE (p <0.05), FEEMAEE 4T 5 -CMP
BT AT 646.20 (836.40 g/, R T H:
fh =FrE AT 5'-CMP & (p <0.05) . P& &
iy LA P g A i g v I ARG I B 50— IMP (Y A TE
AEXFT 5, Pt 5'—IMP & &2 (50.10 ng/g) i35
THA 3 FrEHE (p <0.05) o 5 Fh i BB A
F| 5 UMP , {H G 5] 5 FIA 01 25 v S B AR X 8005, 49
A 117.90 (112.70 wg/g. ULAM, BR T P4, HAac 4 Fh
FELE T I AR I E] 5 - GMP 748,

e E I S S E T S 0 N T = = B
MRAZ A IR 10 5 B A R AH R Li 267 Wh e T A5k
iy B0 g A T AT O RO XS R 4 45 S AR AR
W E AR AN R R AZ B R & 1, S R BoR,5 frE il
B B 1 & = 4.09~22.73 mg/g, BRIZ
M &tk 1.68~3.79 mg/g; Cohen 257 52 T 15 Ff
B M B A LR 00 & &, KB 15 T FH B U
B S LR 1Y St h 2.80~23.84 mg/g, HOAR AR 2
()22 AR, AL AE T 5 Fha HE N BIFER
FLER A 5" — AZAFBR 1 & a1, & BUAS W] i o ) 2 2 22 1)

B, X 5 BRI HRE LS RAH— 2
3 g

AR T 25 [E] AH G4 A% BUFT GC - MS 36
BOPAT T S R E R D R R R R, S
FhE AR I g e 35 A A PE ALY, B G 5 R
25 5 APERZE 9 FihliESs (8 Fh kel (6 Fh 4 B A 1k
Wy 1 APERSEAN 1 R EAL G, Hoh 14 iS4
P IS S oAl | B R = e I L R e SR S E
RAEIITA AR 31 1 -5 -3 - 3 - =F B
2—- 2 FE U 5 — W JL -2 — 2 Tk R R R 2 — 36 ik g R
FRARCE DR g o 1 i Bty b O B 44 A M IXUR 1 43
(ROAV =1) 4 1-=FJFH-3- 1 1 -4 -3~ BE 1 3¢
] 5 25 20 £ 5 v G A R P DAL Bl 43Sk AR R R
Pk | HH 35 = Rk | 1 — 7= — 3 — A AR HE A s 5 U 2
4 B 2l o ity v S B R U I 3 1 - S -3~
Pl (3 — =7 FR R 3 — =7 P 0 A 6 28 i o v 1 OC B
PERUBR A 1 - i -3 — A 1 - S50 —3 -, It
HbARSCGRIFE T S FhE P Y S B A LR AN 5~
AZAF IR & B, 5 AR B B v B U B R R B
272-3.65 me/s. S5 Uk A% TF AR G ik M 154.40 ~
101360 ju/ s, A< [70 0 6] A 1 85 20 i L 52 e R
B2 & R 22 MBI AW FEHR B TR AT i 2 T XL
WRAFAE , X B Rl B9 2 R RE 1) 35 B A B T Y
N HEAE RS EM .
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