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Analysis and evaluation of nutritional components in 15 common edible

mushrooms

LIU Qin', WEN Shige’, LIU Yang’, KONG WEeili', CUI Xiao', ZHANG Ya’nan', WANG Yufeng'

(1. Institute of Edible Fungi, Henan Academy of Agricultural Sciences/Key Laboratory of Evaluation and Utilization of Germplasm Re-
sources of Edible Fungi in Huang- Huai- Hai Region, Ministry of Agriculture and Rural Affairs, Zhengzhou 450002, Henan, China; 2.
College of Food Science and Technology, Henan Agricultural University/Henan Engineering Technology Research Center of Food Pro-
cessing and Circulation Safety Control, Zhengzhou 450002, Henan, China, 3. School of Agriculture, Henan Institute of Science and Tech-
nology, Xinxiang 453003, Henan, China)

Abstract: In order to study the nutritional value of different edible mushroom, proteins, polysaccharides, free amino acids
and mineral elements were detected and analyzed in 15 common dried edible mushrooms. The results showed that the
content of protein, polysaccharide, amino acids, K, P, Zn and Ca were 8.49-32.30 g - 100 g, 7.76-40.21 g- 100 g,
1.12-3.58 g-100 g, 0.28-1.44 g-100 g, 0.001 8-0.012 3 g- 100 g and 0.005 8-0.624 0 g- 100 g, respectively. The total
content of amino acids of the 15 edible mushroom was 5.81-23.76 g- 100 g', among which the amino acid content of
Morchella esculenta was highest. The amino acid ratio coefficient of Pleurotus ostreatus was 77.97, indicating the most
balanced amino acid composition. Glutamic acid (Glu) and aspartic acid (Asp) were relatively abundant in edible mush-
rooms, while methionine (Met) was relatively insufficient. Except for the first limiting amino acid leucine (Leu)in Boletus
edulis, the first limiting amino acid in all the other edible mushrooms was Met. Principal component analysis and cluster
analysis showed that the nutrient composition and content of edible mushrooms were related to their species.

Key words: Edible mushroom; Amino acid composition; Nutritional evaluation; Principal component analysis
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Table 1 The content of nutrients in edible mushroom samples (g-100 g")

LIPS ;frﬁfﬁ) giﬁii’i)sacchari o WD w) wE) W)
Edible mushroom species content content K content P content Zn content Ca content
KERTE 6 Stropharia rugoso-annulata  26.41+1.52b  15.80+0.68 ¢ 3.58+0.24a 0.93+0.04 b 0.009 4+0.000 5 ab 0.064 8+0.001 1 cd
Wk Hericium erinaceus 8.66+£0.56 ¢  12.70+0.79 ef 2.81+0.26 bc 0.44+0.03 ¢  0.002 7+0.000 2 de 0.005 8+0.000 2 h
JEE LS Lyophyllum decastes 19.60£0.98 ¢ 15.90+1.12 ¢ 3.46+0.19a 0.57+0.06 d 0.003 3+0.0003d 0.008 7+0.000 3 g
%k Pleurotus eryngii 15.4240.83d 16.30+0.89 de 2.16+£0.22d 0.51+£0.05d 0.004 6+0.000 5¢ 0.014 0+0.000 1 f
13K Dictyophora indusiata 15.20£1.01d 19.12+0.77 d 2.78+0.36 ¢ 0.29+0.01 f 0.003 0+£0.0004 d 0.006 0+0.000 5 h
ML Morchella esculenta 32.31+2.11a  7.76£035 g 3.20+£0.15b  1.44+0.09a 0.0123+0.0009a 0.159 0+£0.002 1 b
G ISPN Oudemansiella raphanipes  20.20£1.27 ¢ 14.60+1.19 ¢ 3.40+0.45 ab 0.49+0.01 de 0.007 3+0.000 8 bc 0.013 4+0.001 1
U B 5 Cordyceps militaris 28.83+1.67b 10.30+0.53 f 1.69£0.28 ¢ 1.02+£0.05b 0.007 1£0.000 2 bc 0.018 2+0.000 9 f
WARH Auricularia heimuer 11.61£0.65¢ 35.63+1.16 b 1.12+0.11 f  0.28+0.05f 0.001 8+0.000 7e¢  0.624 0+0.012 8 a
EHFH Boletus edulis 27.63+1.72b 15.90+0.49 ¢ 2.30+0.16 cd 0.41+0.04 ¢ 0.005 8+0.000 8 ¢ 0.029 1+0.002 3 ¢
Ui Lentinula edodes 19.89+1.10 ¢ 16.51+0.77 de 2.46+0.68 ¢ 0.54+0.05d 0.005 6+0.0004 ¢ 0.023 0+0.001 2 ¢
HRE Tremella fuciformis 8.49+0.81e 40.21+1.25a 3.54+0.21a 0.55+0.05d 0.003 7+0.000 8 d  0.020 6+0.002 5 ef
4 Pleutotus ostreatus 16.1940.79d 31.69+0.56 ¢ 3.50+0.18 a  0.74+0.04 ¢ 0.004 6+0.000 8 ¢ 0.090 4+0.001 5 ¢
FW %G Agrocybe chaxingu 22.81x1.18 ¢ 14.01£1.19 ¢ 3.10£0.11b  0.71£0.03 ¢ 0.007 1£0.000 7 bc 0.009 5£0.000 4 g

214k Russula griseocarnosa

24.80+1.35 be 11.80+0.26 f

2.81£0.21 bec  0.48+0.06 de

0.008 8+0.0002 b

0.046 0+0.000 5 d

g-100 g"
HRH Auricularia heimuer 35
Wesk Hericium erinaceus 3.0
HRE Tremella fuciformis 3(5)
V3 Pleutotus ostreatus 1.5
JEE T Lyophyllum decastes l(l)(s)

Al Pleurotus eryngii
Y135 Dictyophora indusiata
SERLEE Morchella esculenta

1P Boletus edulis

i WL Cordyceps militaris

KERTE 1 Stropharia rugoso-annulata

ZR % Agrocybe chaxingu

Z14#% Russula griseocarnosa
RS Oudemansiella raphanipes
F i Lentinula edodes

Glu Asp Val Tyr His Met Ile Gly Phe Pro Thr Ser Arg Leu Ala Lys

1 EREERTEREARARAERBRLDN

Fig. 1 Heat map and cluster analysis of amino acids in edible mushroom samples
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Table 2 Analysis of essential amino acids and tasting amino acids in edible mushroom samples %

BT

Edible mushroom species

MSG-like/TAA Sweet/TAA Bitter/TAA TastelesssTAA EAA/TAA NEAA/TAA EAA/NEAA

KERTE 1 Stropharia rugoso-annulata 26.97+£2.33 23.21£2.45 34.85+0.71 10.16+0.69 38.49+0.58 61.51£0.39  62.56+1.19
WS Hericium erinaceus 30.98+1.36 21.69+1.69  34.77+127  9.12+1.07  38.38+0.83 61.62+0.53  62.29+1.02
REEHE Lyophyllum decastes 26.70+3.35 24.25+0.75 33.10£0.42 10.35+0.24 36.26£0.58 63.74+0.17  56.88+1.36
W15 Pleurotus eryngii 28.16+2.37 22.14£1.78  35.92+0.32  9.90+0.52  39.13£0.77 60.87£0.27  64.27+2.06
Y1445 Dictyophora indusiata 31.1420.59 20.73£2.28  35.53x1.21  9.17#0.79  38.30£1.68 61.70£1.02  62.07+1.63
BB Morchella esculenta 27.10£2.69 21.171.64  36.74+1.37 10.52+0.67  37.04£1.59 62.96£1.26  58.82+1.96
XS Oudemansiella raphanipes 33.43+1.35 20.50+£3.08 33.28+1.46  8.70+0.15 35.55+0.76 64.45+0.23  55.16=1.76
Ui U2 Cordyceps militaris 27.85+0.29 24.90+1.77 27.52+1.07 12.73+0.55 32.85+1.44 67.15£1.25  48.92+1.54
YR Auricularia heimuer 23.89+0.29 25.69+1.52 37.04+120  8.60+0.69  39.31£1.26 60.69+1.13  64.76+2.35
4T & Boletus edulis 23.67+0.22 21.89+0.95 42.55+121  7.76+1.23 4433121 55.67+1.03  79.64+3.12
U Lentinula edodes 33.51+0.15 20.98+0.62 32.77+0.68  8.92+2.14  35.97+0.41 64.03£1.19  56.17+2.67
HRH: Tremella fuciformis 24.88+0.31 24.55+1.63  36.17+0.79  9.49+0.81 38.13+0.43 61.87+1.05  61.64+3.05
SE%E Pleutotus ostreatus 3431272 21.12+1.53  31.98+1.63  8.62+0.28  34.66+0.81 65.34+2.36  53.03+1.22
FW %% Agrocybe chaxingu 28.98+1.35 23.14+£1.04 34.51+1.11  9.38+1.11 38.50+0.28 61.50+£3.17  62.59+1.65
419% Russula griseocarnosa 29.94+1.82 22.01+1.85 34.24+0.78  8.61+1.21 36.91+1.01  63.0942.05  58.50+2.13

T RRRE FE=Asp + Glu; fif #k=Ala + Gly + Ser + Thr; 7 #k=Arg + His + Ile + Leu + Met + Phe + Val; Jo¥k=Lys + Tyr; ¥ 75 & R=Thr +

Val + Met + Ile + Leu + Phe + Lys.

Note: MSG like=Asp + Glu; Sweet=Ala + Gly + Ser + Thr; Bitter=Arg + His + Ile + Leu + Met + Phe + Val; Tasteless=Lys + Tyr; EAA=Thr +

Val + Met + Ile + Leu + Phe + Lys.

— KKK MSG-like

213 Russula griseocarnosa

HM & Agrocybe chaxingu

“F-4E Pleutotus ostreatus

— EHk Sweet TR Bitter JCHk Tasteless

KER TG 4 Stropharia rugoso-annulata
? Wesk Hericium erinaceus

JE U Lyophyllum decastes

8

7

6
-5\

A 4E Pleurotus eryngii

HH Tremella fuciformis

1% Lentinula edodes

=
Taste amino acid content/(g-100 g™

£V B Boletus edulis

Y138 Dictyophora indusiata

SEJIL W Morchella esculenta

BIZISHN Oudemansiella raphanipes

K Auricularia heimuer 25 Cordyceps militaris

E2 AREHFRPEER

ERFFIEFILE

Fig. 2 Radar chart of taste values of amino acids in edible mushroom samples
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Table 3 Amino acid scores of edible mushroom samples

Eﬁ;iilriqzjiroom species Lys Val Thr Ile Phe+TyrMet Leu
KER 5 2 80 88 76 66 8 39 65
Stropharia rugoso-annulata
ek 73 120 84 64 92 46 68
Hericium erinaceus
JEH L 90 84 8558 80 32 55
Lyophyllum decastes
A il 75 85 106 88 71 90 52 65
Pleurotus eryngii
(EED) 79 97 89 79 104 34 71
Dictyophora indusiata
=SR] 98 83 96 8 99 43 76
Morchella esculenta
B RS 74 84 79 67 84 37 64
Oudemansiella raphanipes
U 81 75 104 47 100 20 44
Cordyceps militaris
EARH 78 100 119 71 103 42 8l
Auricularia heimuer
I TE 65 191 81 60 75 81 60
Boletus edulis
Ei 90 96 90 75 87 42 72
Lentinula edodes
RE 81 111 106 74 108 34 71
Tremella fuciformis
4 81 8 86 71 88 42 67
Pleutotus ostreatus
P LR 83 97 96 80 88 35 73
Agrocybe chaxingu
AN 66 77 80 64 75 31 63
Russula griseocarnosa

(DHT RC HTEN. 1K 4 Fros, 15 FEH
B HK Val 1) RC B4R T 1, 350 W H 5 S i
e, 11 Met A1 Leu [ RC ¥/ T 1, W H S EA
SR 15 B G BRI R . AR R £ o

ff) Lys-Thr.Ile £l Phe+Tyr [ RC i B A K KR,
U B IX O S B PR AE — e FH B A X AN A2, T AE )
Ab— e B AR I
(3)FF SRC PP . F& TR ILRR T B,
SRC fH %1 100, i E FR= MR 15 M&

*4 EHEHSRCIENER
Table 4 Ratio coefficient of amino acids of edible
mushroom samples

iﬁlrﬁlﬁroom species Lys Val Thr Ile Phe+Tyr Met Leu
KR 46 1.12 1.23 1.06 0.93 120  0.55 0.91
Stropharia rugoso-annulata

LiSS 0.94 1.54 1.07 0.81 1.18  0.59 0.87
Hericium erinaceus

S 4 131 1.22 1.23 0.83 1.16  0.46 0.79
Lyophyllum decastes

At 7 1.07 134 1.10 0.90 1.13  0.65 0.82
Pleurotus eryngii

(UEZD 1.00 123 1.12 1.00 1.32  0.43 0.90
Dictyophora indusiata

eS| 1.18 1.00 1.16 1.03 1.19  0.52 0.92
Morchella esculenta

YT 1.06 121 1.13 096 121  0.53 091
Oudemansiella raphanipes

U 2 121 1.12 1.55 0.70 1.48  0.30 0.65
Cordyceps militaris

HEARH 0.92 1.18 1.40 0.84 122  0.49 0.96
Auricularia heimuer

RN 0.74 2.19 0.92 0.68 0.86  0.92 0.68
Boletus edulis

& 1 1.14 122 1.14 095 1.10  0.53 0.91
Lentinula edodes

HRE 0.98 1.33 1.27 0.88 129  0.40 0.85
Tremella fuciformis

P4k 1.08 1.16 1.16 0.95 1.19  0.57 0.90
Pleutotus ostreatus

AL 1.05 1.23 1.22 1.01 1.12 044 0.92
Agrocybe chaxingu

AN 1.01 1.19 1.22 098 1.16  0.48 0.96

Russula griseocarnosa

K SRC 154 46.58~77.97, & BUK AR RN -
ST 34> 2 i 48> 2 T TR > DK IR 5 > > 2 R XS >

C1 5> 4 3> 17 25> B R B> k> R 1 >4 >
BESAFFE . UL U, T ik B A TS E SR
(BRI B 1 R 26, 1 2 B RS R U B R =
ZE R AL S REOK, S SRC B
23 ERDOH

RGN R H B S TR AR 22 57 5 21 M

KABIRHEAT T oM. BB 3 FI3R 5 AT, Rl 4
AN FERARE T 91.81%M B R(5 5, BT 15 i
FH B TR RS e G /5 B, Horb PCL R
T 69.60%MAR 5o TR B HLAh A, RIS
o5 HAth & B = 78k, PC1LPC2.PC3 Fll PC4
FRHEE IR T 1, BT ZTTHRRIE 91.81%. R
S HTEA BN PCS 5 LT TP, MR AT 4
A PC Aot Hh fif e )5 A AR = 1) STk (BT 3-b) .
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Note: 1. Stropharia rugoso-annulata; 2. Hericium erinaceus; 3. Lyophyllum decastes; 4. Pleurotus eryngii; 5. Dictyophora indusiata; 6. Morchel-
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= [|#1 1 Group
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H
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#4E ¥ Dimensions

la esculenta; 7. Oudemansiella raphanipes; 8. Cordyceps militaris; 9. Auricularia heimuer; 10. Boletus edulis; 11. Lentinula edodes; 12. Tremella fu-

ciformis;13. Pleutotus ostreatus; 14. Agrocybe chaxingu; 15. Russula griseocarnosa.

3 EREHSR PCA BLEG)MEAE()

Fig. 3 PCA score chart (a) and gravel chart (b) of edible mushroom samples

RS EROBIBEEMMTIBAE
Table 5 Loading matrix of principal components and
their contribution rate
LEAr VRS 2 B 3 2y 4
PC1 PC2 PC3 PC4

KAWL & Asp content  0.976 0.019 0.038 0.161
J3& % & B Thr content 0.957 -0.230 —0.051 0.027

JEF5R Index

Y5 FR & B Ser content 0.957 -0.128 -0.016 -0.122
E R & B Glu content 0.880  0.141  —0.198 0.027
H%# %= Gly content 0.963  0.081 0.092  -0.009
N2 R & Ala content 0.960 -0.149  -0.018 0.041
W IR & & Val content 0.655  0.083 0.439  -0.589
AL & B Met content 0.665  0.190 0.526  —-0.461
AR S lle content 0939 0.192 0.096  0.159
TR PR A& Leu content 0.940  0.148 0.156  0.130
it 2 iR & = Tyr content 0.802 -0.353  -0.293 0.032
KRR S & Phe content  0.960  0.136 0.131 0.107
Hi % B2 % & Lys content 0974  0.007 -0.087  0.128

ZHE R & & His content 0.959  -0.001 0.183 0.135
R R & & Arg content 0.920  0.059 0.100  0.223

Jili%(FR & & Pro content 0.890 -0.281  —0.192 0.006
A5 & & Protein content  0.981  -0.034  -0.047  —0.107

iiEZ [ F s -0.660 —0.021 0.426  0.362
Crude polysaccharide

content

£ Zn content 0.867  0.153  —0.192 0.155
#145 & K content 0.052 0854 -0.297  0.210
545 5 Ca content -0.125  —0.587 0.594 0482

HFE{H Eigen value 15.311 2.112 1.552 1.222
1WA Variance/% 69.60 9.60 7.05 5.56
ZTTHL A Cumulative/% 69.60  79.20 86.25 91.81
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Fig. 4 Cluster analysis of edible mushroom samples
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