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GC-IMS analyses of volatile organic compounds in Lentinula
edodes at different ages
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1 National Engineering Research Center of Edible Fungi, Institute of Edible Fungi, Shanghai Academy of Agricultural
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Abstract: GC-IMS technology was used to detect volatile compounds at different spawn ages of
two cultivated strains of Lentinula edodes, and the types and content of volatile compounds were
preliminarily determined by using fingerprint information base and stoichiometry. Seventeen
monomers and twelve dimers volatile compounds were identified, among which 3-methyl
butanol, glutaraldehyde, heptanaldehyde, hexanal and limonene could be used as the characteristic
volatile organic compounds to distinguish the different age stages of strain “Shenxiang 1513,
while ethyl butyrate and limonene could be used as the characteristic volatile organic compounds
to distinguish the different age stages of strain “5550”. The content of limonene increased with
the increase of spawn age, and the content of ethyl acetate and nonanal decreased with the
increase of age. Based on principal component analysis and thermogram, the changes of volatile
organic compounds at different spawn age were studied. It was found that there were great
differences in volatile organic compounds at different ages, and there were also certain differences
in volatile organic compounds in different cultivars. The volatile organic compounds in spawns
aged 95 d and 105 d are relatively similar. The volatile organic compounds in spawn aged 95 d are
relatively rich, but less in spawn aged 105 d. L. edodes could produce a variety of flavor
characteristic substances in different growth periods. The types and content of volatile organic
compounds can make a notable impact on the quality of L. edodes, and the results of this study
seem advantageous for the quality breeding selection of L. edodes.

Keywords: Lentinula edodes; fungus age; gas chromatography-ion mobility spectrometry;
volatile organic compounds; principal component analysis
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Table 1 GC-IMS analysis conditions

SH-B TR F Bl TS A

GC-IMS Automated headspace sampling

gag il 25 BEREARTR 500
Analysis time (min) Injection volume (uL)

Ry a3 FS-SE-54-CB-1 S E ] Incubation time (min) 15
Column type (15 mx0.53 mm, 1 pm) J¥HIRE Incubation temperature (°C) 60
{ERIH 60 HEREEHELE 85
Column temperature (°C) Syringe temperature (°C)

IMS J 45 S Al e 500
IMS temperature (°C) Incubation speed (r/min)

[

“Shenxiang
1513~

1 “EBFE 15137 # “5550” AREIEH FELEESE

Fig. 1

Morphology of basidiomata of Lentinula edodes “Shenxiang 1513” and “5550” at different spawn age.
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Table 2  Statistical analyses of agronomic traits of Lentinula edodes “Shenxiang 1513 and “5550” fruiting bodies

R “H17¥ 1513” “Shenxiang 1513” “5550”

Agronomic traits  95d 105 d 115d 95d 105d 115d

S 474.22+12.14a  481.05+13.54a  401.42+11.87b  368.75+7.03b 399.27+11.66a  356.70+7.88b
Yield of first

fruiting stage (g)

EEa ey 153.37+8.82b 187.78+7.89a 121.30+7.61c 109.50+11.17b  250.56+6.60a 114.42+7.16b
Yield of second

fruiting stage (g)

RNy 627.59+£14.95a  668.83+18.10a  522.72+11.83b  478.25£11.68b  649.82+9.34a 471.12+10.77b
Total yield (g)

B RAEE 20.59+0.98a 12.48+1.33b 12.75+1.09b 28.80+1.58a 23.09+1.46b 22.90+1.01b
Single fruiting

body weight

of first fruiting

stage (g)

5 TG T 24.30+£2.32a 18.09+0.88b 19.49+0.71b 23.83£1.46b 34.28+1.85a 32.68£1.51a
Single fruiting

body weight of

second fruiting

stage (g)

B 29.82+1.52¢ 40.43+1.57b 50.38+1.41a 16.111.10b 38.72+1.09a 17.81+0.75b
Number of

fruiting body

W AR 5.11+0.08a 5.06£0.07a 5.01+0.06a 5.730.11a 5.78+0.09a 5.79+0.09a
Diameter of

pileus (cm)

[ 1.10+£0.01b 1.19+0.02a 1.18+0.01a 1.73+0.02a 1.75+0.04a 1.75+0.04a
Thickness of

pileus (cm)

PR 4.45+0.11a 4.43+0.13a 4.46+0.14a 4.58+0.14a 4.56+0.14a 4.55+0.092
Length of

stipe (cm)

W ERZ 1.98+0.05b 2.18+0.04a 2.16+0.03a 2.2240.05a 2.10+0.04a 2.09+0.04a
Diameter of

stipe (cm)

[F—FAR R/ INE FRE R 22 57 B3 (P<0.05). A

The different lowercase letters in the same column indicated significant differences (P<0.05). The same below.
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Fig. 2 GC-IMS difference plot of volatile organic compounds of Lentinula edodes “Shenxiang 1513 at
different spawn age (95, 105 and 115 d).
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Fig. 3 GC-IMS difference plot of volatile organic compounds of Lentinula edodes “5550” at different spawn
age (95, 105 and 115 d).
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*3 AEIEHEH “BEF 1513”7 1 “5550” FELMENIRESE S
Table 3 Qualitative analyses of volatile organic compounds in Lentinula edodes “Shenxiang 1513” and
“5550” at different spawn age

e thEYARR CAS a0 X R AR B8 e “HIFF 15137 “55507

Serial  Compound Formula T F5%k A ] A ] Comment “Shenxiang

number MW RI Rt (s) Dt (ms) 1513~

1 T C124196 CoH;O 1422 1104.5 769.584 1.469 81 x/ N
n-nonanal

2 Friss C138863 C,oH;s 1362 10369 625.245 122417 S S
Limonene

3 Frigh C138863 CjoHjs 1362 10392 629.617 129506 —EH{k < N
Limonene Dimer

4 CLR 21k C123660 CgH;0, 1442  1006.6 569.658 1.33427 S S
Ethyl hexanoate

5 C.ER 1R C123660 CgHis0, 144.2 10069 570.282 1.80638 ik <
Ethyl hexanoate Dimer

6 L 66251 CgH;,0 1002 7940 256.051 125982 S N
Hexanal

7 o C66251 CgH;,0 1002  796.0 257.836 157393 —Hik < v
Hexanal Dimer

8 Z AW C513860 C,H;O, 88.1 7246 198.591 13372 S S
3-hydroxy-2-butanone

9 2-FRE TR C96173 CsH;,0 86.1  660.7 160.661 1.406 66 N N
2-methylbutanal

10 3-H TR C590863 CsH,(O 86.1 6499 155.83 141054 N N
3-methylbutanal

11 B Wk C141786 C,H;O, 88.1  602.5 136.138 1.099 98 S S
Ethyl acetate

12 R ik C141786 C,HsO, 88.1 6059 137.439 134649 — &k R
Ethyl acetate Dimer

13 SR C67630 C;HO 60.1 5133  105.558 1.084 37 v N
2-propanol

14 T C64175 C,HO 46.1 4845 97255 1.0514 v
Ethanol

15 IR C79094 C3HO, 741 6957 178.549 1.266 09 R R
Propanoic acid

16 PNl C67641 C;H O  58.1 508.1 104.013 1.126 87 R
Acetone

17 B C111717 C;H,,0 1142 903.8 381.775 132797 J
Heptanal

18 &R C64197 C,H,0, 60.1 5746 125.728 1.15562 S S
Acetic acid

19 S C110623 CsH;)0 86.1  695.8 178.673 1.42745 S
Pentanal

20 THRZ g C105544 C¢H;,0, 1162 7953  257.238 121125 S S
Ethyl butanoate

21 3-FH LT C123513 CsH;,0 88.1  739.9  210.047 1.496 46 S

3-methylbutanol

CAS, chemical abstracts service; MW, molecular weight; RI, retention index; Rt, residence time; Dt, drift time.
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Fig. 4 Fingerprint of volatile organic compounds of Lentinula edodes “Shenxiang 1513” detected by GC-IMS

at different spawn age (95, 105 and 115 d).
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Fig. 5 Fingerprint of volatile organic compounds of Lentinula edodes “5550” detected by GC-IMS at different

spawn age (95, 105 and 115 d).
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Fig. 6 PCA score diagram of volatile organic compounds of Lentinula edodes “Shenxiang 1513 at different
spawn age (95, 105 and 115 d). 95 d in blue, 105 d in red, and 115 d in green. The same below.
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Fig. 8 PCA score diagram of volatile organic compounds of Lentinula edodes “5550 at different spawn age
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