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Comparative analysis of umami substances in Grifola frondosa of differ-

ent maturity levels

GONG Fengping" >, DUAN Qinghu', ZHU WEI', CHEN Liyang', WU Shuping', YUE Hewei', SHI
Luyao', ZHANG Yingxiang'

(1. Xinyang Academy of Agricultural Science, Xinyang 464000, Henan, China; 2. Dabie Mountain Laboratory Branch Center, Xinyang
464000, Henan, China)

Abstract: This study aims to investigate the quality and flavor characteristics changes of Grifola frondosa fruiting body at
different maturity levels and determine its optimal harvest period. Assessed the texture properties, free amino acid compo-
sition, volatile compounds, and taste attributes of Grifola frondosa fruiting body at three maturity levels: T1 (five or six
maturity), T2 (seven or eight maturity) and T3 (nine or ten maturity). The textural properties were characterized using a
texture analyzer in TPA. The free amino acid composition were analyzed using amino acid analyzers. Flavor characteris-
tics were assessed by an electronic nose, taste by an electronic tongue. The results indicated that the texture quality at the
T2 exhibited better springiness and chewiness. The total free amino acid content and glutamic acid levels peaked at the T1
stage (15.94 and 2.62 mg - g, respectively) and gradually declined with increasing maturity. Electronic tongue analysis
demonstrated that umami intensity and richness were highest at the T1 stage, and then T2 stage. Electronic nose analysis
revealed that sulfur compounds, alcohols and nitrogen oxides compounds were key factors distinguishing maturity levels.
In general, harvesting was recommended during the T2 period to achieve the optimal balance among the quality, yield,
and flavor characteristics of Grifola frondosa fruiting body. The research results could provide theoretical basis and refer-
ence for the application of Grifola frondosa harvesting.

Key words: Grifola frondosa; Maturity; Free amino acids; Electronic nose; Electronic tongue; Principal component analy-

sis
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Table 1 Description of electronic nose sensor characteristics

ek s L&A BB

Sensor No.  Sensor code  Sensitive substance
1 WwIC J7 1A Aromatic hydrocarbons
2 W5S REAM AW Nitrogen oxides compounds
3 w3cC L TTENT
Ammonia and aromatic compounds
4 W6S Ry
Hydride
5 W5C I 5 R RS T

Alkenes, aromatic compounds, and polar molecules

&R AR T R IR U
Sensor No. Sensor code Sensitive substance
6 WIS $iJs Alkanes
7 WIW itk &%) Sulfur compounds
8 w2s B2 5 7 B S
Alcohols and aromatic compounds
9 wW2w FlREY REA NS
Aromatic hydrocarbons, organic com-
pounds of sulfur
10 W3S Joe AN i i e
Alkanes and aliphatic compounds
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Note: A. Porcelain tube distribution in 5-6 mature fruiting body; B. Porcelain tube distribution in 7-8 mature fruiting body; C. Porcelain tube dis-

tribution in 9-10 mature fruiting body.
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Fig. 1 Poroid tube distribution of Grifola frondosa fruiting body of different maturity levels

15 £ 18 ¢ . 3 a
5 : £ I15F b a £
= a w8 12 = 2
W9 b ¥ g [V
i s 0T ws ! b
™ %D 6 = 06 HE 2 0 c
: . ol = 10
= 0 L | I | | I | l |s3) 0 -1 | I ST S SN S )
T1 T2 T3 T1 T2 T3 T1 T2 T3
Ab P Treatment g AL P Treatment A b ¥ Treatment
8 r = a
: .5 o £
s 6 b s 61 2 g
i 2 _.:‘-E c _,iE 2 b
-1 =3 2t =3l
: m e
0 L | I | | I | | 0 J . J L1, m I B S —
T1 T2 T3 T1 T2 T3 T1 T2 T3
4t Treatment AP Treatment Kb 3 Treatment
o 400 . a
=}
£ 300 b
=2
\.@ g 2200
£ 2"
® 100
|
0 L J 1 L J 1 L J )
T1 T2 T3

Kb H Treatment

AN FNG F RSB LE 0.05 KFEFEE. .
Note: Different small letters indicate significant difference among different treatments at 0.05 level. The same below.
2 TREIAERMEFRERZHER
Fig. 2 Agronomic traits of Grifola frondosa fruiting body of different maturity levels
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Table 2 Correlation of agronomic traits of Grifola
frondosa fruiting body of different maturity levels

PR

. B C
Traits code

D E F G

A 1 0.617 0.590 0.895%* 0.752%* 0.779** 0.710%**
B 1 0.330 0.626 0.581 0.515 0.604
C 1 0.733** 0.587  0.895** 0.563
D 1 0.809%** 0.791** 0.689%**
E 1 0.644** 0.869%*
F 1 0.642%*
G 1

TE: ANBC\D\E<FG 73 Jll 375 4 151 i ELAR DRI it
JE I FEE L R RE BASC R . R RORTE 0.01 KPR R AT
Ko

Note: A, B, C, D, E, F, G represents fruiting body height, fruiting
body diameter, tube length, blade length, blade width, blade thickness,
single mushroom mass, respectively. ** indicates extremely significant

correlation at 0.01 level.
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Fig.3 Differences in texture quality of Grifola frondosa fruiting body of different maturity levels
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Fig. 4 Content(A)and classification(B)of free amino acids in the fruiting bodies of Grifola frondosa of

different maturity levels
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Table 3 The response value of electronic nose sensor detects substances produced by Grifola frondosa
of different maturity levels

AL WwiC Ws5S Ww3cC We6S WsC WIS WIiw Ww2s W2w W3S

Treatment

Tl 0.2840.02a 13.07+ 0.25+0.02a  1.68+0.04 ab 0.29+0.02a 4.26+ 15.57+ 8.39+ 1.02+ 1.60+0.04 ¢
1.52¢ 0.36¢ 1.31b 1.02¢ 0.01b

T2 0.23+£0.07b  16.11% 0.20+£0.06 b 1.72+0.11 a 0.23+0.07b  5.50+ 16.99+ 11.73+ 1.03+ 1.94+0.09 a
3.54b 1.28b 3.35b 3.73b 0.0l a

T3 0.21£0.08 b  19.01+ 0.19£0.08 b  1.75+0.14 a 0.22+0.08 b  6.27+ 21.34+ 15.25+ 1.03+ 1.85+£0.23 b
6.52 a 2.04a 6.30 a 6.78 a 0.01 a

RN EING P BER R AR BE ] 7E 0.05 /K-F 22 5 25

Note: Different small letters in the same column indicate significant difference among different treatments at 0.05 level.
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Fig. 5 Principal component analysis of electronic nose determination samples of fresh fruiting bodies of
Grifola frondosa of different maturity levels
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Table 5 The sensing value of fresh fruiting bodies of Grifola frondosa of different maturity levels were determined by

electronic nose

JSE 2L ELN Tk ELNELS R [k LU FEE JRU
Treatment Sourness Bitterness Astringency  Aftertaste-B  Aftertaste—A  Umami Richness Saltiness
JCk AT Tasteless 13 0 0 0 0 0 0 -6
Tl -38.69+0.41b 10.64+0.22b  2.09+0.16 b  -3.63+0.65a 0.10+0.15a  4.35+0.19a  2.89+0.29 a -4.72£0.21 a
T2 -38.10+0.88 a 10.43+0.32b  2.23+0.08a —4.17+0.71a  -0.05£0.09b  4.22+0.18a 2.23+0.33 b -4.64+0.11 a
T3 -38.91+0.29b 10.98+0.26a 2.25+0.06a -3.98+0.63a —0.12+0.15b  4.15+0.32a 2.13+0.43 b -5.01+£0.21 b
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Fig. 6 Radar plots of taste perception values measured by electronic tongue of Grifola frondosa of different maturity levels
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