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Principal component analysis and comprehensive evaluation of amino ac-

ids in 24 species of wild edible mushroom in Guizhou province
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Abstract: In order to study the nutritional value of different kinds of wild edible mushrooms from different regions of Gui-
zhou Province, free amino acids in 24 wild edible mushrooms were detected .The results showed that the contents of total
amino acids in 24 kinds of wild edible mushrooms were significantly different, the content of total amino acids was
125.28-356.38 mg- g, the essential amino acid were complete the content of essential amino acid was 50.7-144.76 mg- g
the content of taste amino acids and medicinal amino acid were rich. Evaluate different types of amino acids through various
indicators such as amino acid ratio (RAA) and amino acid ratio coefficient (RC) ,it is known that most edible wild mush-
rooms are rich in amino acids through various amino acid nutritional value evaluation methods,that can be used as a high-qual-
ity protein source in human mode. The highest nutritional value of amino acids is M24 (68.24), and the lowest is M3
(33.48). Principal component analysis and cluster analysis showed that the best overall quality is M6 (0.94) and the worst
is M9 (-=1.39). So the amino acid composition of wild edible mushrooms were related to their species and growth regions.
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Table 1 Information and collection sites of 24 common wild edible mushroom in Guizhou Province

i
Number

ES

Name

RAFEI

Sampling site

M1

M2

M3

M4

M5

M6

M7

M8

M9
M10

Ml11

Mi12

M13

M14

MI15

M16

M17

M18

M19

M20

M21

M22

M23

M24

KAR B Collybia radicata

WS EE Laccaria vinaceoavellanea
LI Laccaria laccata

ARERET 4 Russula virescens

HRIT BT T Chroogomphis orientirutilus
KRS BE Laccaria amethystina
REINE Armillaria tabescens
[AIRURS M\ Termitomyces intermedius

5 IR 2F T 18 Phlebopus portentosus
21 A= JH B (WL 40D Boletus magnificus

5 FLAE IR Suillus bovinus
G PN HF A Leccinum rugosiceps

XA & Candida sp.

P& 7 T %) Scleroderma citrinum

211 FLE Lactarius volemus

Mit8FL 1 Lactarius hygrophoroides
S5 FL%4E Lactarius corrugis
BB Clavulina cristata
FIARKF N B Ramaria largentii
KR Ramaria formosa
KBTI E Clavulina cinerea

G F 2 Lactarius vividus

AT 34 Lactarius hatsudake

BIRZ VT H L Lactifluus pilosus

Bt ST U L DX 7T 6T
Baihua Lake Town, Guanshan District, Guiyang City

M ST Xingyi City

Dt BH T TR X 2 £

Hongfeng Lake Town, Huaxi District, Guiyang City

SR K% %

Mengguan Township, Huaxi District, Guiyang City

Bt B T TE I X 2L AR B

Hongfeng Lake Town, Huaxi District, Guiyang City

ST R Sk 2

Mengguan Township, Huaxi District, Guiyang City

ST 2B

Suiyang County, Zunyi City

T SCTTRE N IX 55 1B B B % ST

Bozhou District, Zunyi City; Wuchuan County; Suiyang County; Xingyi City

2 3T Xingyi City

S T B

Weining County, Bijie City

Bt B T TE 3 X 2L AR £

Hongfeng Lake Town, Huaxi District, Guiyang City

ST

Suiyang County, Zunyi City

S AT B B AR K R % 4 ST ST 2 B

Dafang County, Bijie City; Gaopo Township, Huaxi District, Guiyang City;
Xingyi City; Suiyang County, Zunyi City

SR AL X Ak 2 LU DX AR R T g T L T
Mengguan Township, Huaxi District, Guiyang City; Baihua Lake Town, Guan-
shan District; Weining County, Bijie City; Xingyi City

3 SRR B 25 T A M T B B B

Suiyang County, Zunyi City; Luodian County, Qiannan Buyi and Miao Autono-
mous Prefecture; Panzhou City

BT T B

Weining County, Bijie City

SR X

Bozhou District, Zunyi City

SESQIEYERY

Suiyang County, Zunyi City

SRR X fk 2

Mengguan Township, Huaxi District, Guiyang City

TR

Weining County, Bijie City

Bt B T TE I X 2L AR £

Hongfeng Lake Town, Huaxi District, Guiyang City

AT R R R B RA T X E AR AR X AR 2 LD

Sinan County, Tongren City; Baihua Lake Town, Guanshan District, Guiyang
City; Mengguan Township, Huaxi District, Guiyang City; Hongfeng Lake
Town, Huaxi District, Guiyang City

B BHTIT A X LA B

Hongfeng Lake Town, Huaxi District, Guiyang City

QN IEPEEY

Suiyang County, Zunyi City
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Table 2 Gradient parameters of HPLC

F 1] ke B Mobile phase
Time/min Flow velocity/(mL-min")  A/%
0 1 5
8 1 15
16 1 16
25 1 40
30 1 50
33 1 54
40 1 5
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Table 3 Amino acid composition and content of 24 kinds of wild edible fungi (mg-g"

{fkfngfaci d Ml M2 M3 M4 M5 M6 M7 M8

Thr* 14.37£0.02 p  22.65+0.03 ¢ 8.39+0.03 t 20.77+£0.07 g = 25.25+0.04b  28.79+0.09a  15.00+0.070  21.16+0.01 f
Val* 14.06+£0.12k  19.35+0.06 b 5.22+0.07 s 15.77+0.09 i 17.43£0.06 f  25.32+0.06a  10.94+0.08 o 9.75+0.06 p
Met* 3.11+0.10 i 3.70+0.05 f 2.02+0.04 n 2.68+0.09 1 4.07+£0.05 e 3.69+0.08 f 3.09+0.08 1 3.34+0.06 h
Ile* 9.81£0.07k  14.58+0.04 b 4.5840.02q  12.19+£0.05 gh 14.26+0.05 ¢ 17.49+£0.04 a 8.61+0.04 m 8.06+0.04 n
Leu* 15.79£0.04 0 23.94+0.02 ¢ 7.82+0.03 t 19.66+0.04 j 23.40+0.03d  29.9840.04a 14.77£0.06 p  13.75+0.03 q
Phe* 12.26+0.04 s 20.90+0.05d 9.53£0.05u  20.32+0.02 f  24.08¢0.03b  26.12+0.03a  15.2240.03m  15.03+£0.05n
Lys* 9.01+1.51i 8.96+0.04 i 1.56+0.05 s 6.8240.04 m 7.40£0.04 k  12.49+0.02 b 6.39+0.02 o 2.36+0.04 q
Trp* 4.39+0.05 a 0.76+0.03 kI~ 0.29+0.04 o 0.59+0.03 mn  2.124+0.05 f 0.88+0.03 jk 1.31+£0.03 i 2.41+0.03 d
His 6.39+0.08 h 6.78+0.07 g 3.17+0.08 q 5.48+0.06 ij 6.36£0.06 h  10.41+0.03 b 4.19£0.04 0 13.00+0.07 a
Arg 12.24+0.08 s 17.67+0.07 h 8.35£0.07u  15.5440.06 0  16.26+0.06n  25.66+0.06 ¢  17.08+0.06 j 15.02+0.08 p
Cys 1.43+0.05 jk  1.65+0.03 h 0.88+0.01 o 1.87+£0.02 g 4.07+0.02 b 2.00+£0.04 ef  1.22+0.051 1.62+0.03 h
Tyr 7.72+£0.050 10.65+0.02 g 5.02+0.03 s 9.88+0.33 1 7.06£0.03p  12.50+0.03 d 8.81£0.04 | 11.38+0.01 f
Asp 11.03+£0.071  15.36+0.03 g 3.17+0.05 u 9.58+0.070  18.56+0.09¢  20.15+0.05 a 7.39+0.03 q 6.90+0.06 r
Glu 4597+0.08b 23.56£0.050  10.80+0.05t 17.64+£0.03 q  23.52+0.06 0  34.71+£0.09 g  18.04+0.05p  12.89+0.05 s
Asn 1.28+0.06 d 0.62+0.03 ij 0.724£0.05 gh  0.55+£0.05jkl  1.41£0.06 ¢ 0.5940.06 jk 1.10+0.06 e 2.89+0.08 a
Ser 17.69+£0.05s  22.90+0.06 g 15.21+0.04u  20.87+0.02k  26.11+0.09d  27.78+0.04b  17.12+0.08 t 26.77+0.07 ¢
Gly 12.66+0.08 0 17.57+0.06 £ 6.33+0.05u  14.47+0.06 k  18.61+£0.04d  23.20+0.06 b  10.89+0.05r 14.32+0.05 1
Ala 12.44+0.05m 13.61+0.05 1 4.05£0.07x  10.61£0.07 r 15.50+£0.04 f  17.20£0.08 b  11.27+0.06 q 9.95+0.05 t
Pro 20.20£0.07r  30.68+0.06d  14.98+0.05u  28.30+0.04h  34.92+0.05b  37.42+0.05a 17.74+0.14 t 29.46+0.04 £
TAA 231.86+0.59 ) 275.88+0.77 f 112.09£0.83 p 233.56+0.90j 290.39+0.90 e 356.38£0.96a 190.17£1.06 n 221.35+0.86 k
EAA 82.81£1.09k 114.8440.31¢c 39.41+0.29q 98.78+0.40 g 118.00+0.33b 144.76+0.38a  75.33+0400  77.14+0.30n
EAA/TAA 0.36 0.42 0.35 0.42 0.41 0.41 0.40 0.35
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Table 3 (Continued) (mg-g")
,fkfnﬂfacid M9 M10 Ml11 M12 M13 Ml14 M15 Ml6
Thr* 6.34+0.07u  22.13+0.03d  17.64+0.08 m 22.11+0.07d 14.15+0.07q 15.67+0.04n  17.96+0.09k 18.67+0.08 i
Val* 5.84+0.08 r 19.19+0.06 ¢ 0.72+0.06 t 1491+0.06j) 13.96+0.09k  17.59+0.08¢  17.42+0.08 f 12.88+0.09 m
Met* 1.61+0.05 p 4.17+0.06 d 4.33+0.02 b 5.11+0.06 a 1.72+0.06 o 4.01£0.03 ¢ 3.09+0.02 i 4.19+0.04 cd
Tle* 5.00+0.04 p 14.23+0.05¢  12.4540.05g 10.42+0.04j  11.11+0.04 i 14.09+£0.07 cd  13.00+0.92 f 9.76+0.04 k
Leu* 8.54+0.04 s 25.13+0.06 b 22.07+0.07g  19.76+0.021i 16.37+0.02m 21.61+0.05h 22.31+0.04 f 16.41+£0.02 m
Phe* 6.71£0.04 v 20.60+0.03 ¢  14.73£0.040  16.79+0.04j 13.03+0.05p 15.23£0.07m 16.45+0.031 17.26+0.01 i
Lys* 2.36+0.02 q 10.86+0.02 e 11.70+£0.06 d 8.99+0.02 i 7.39+0.02 k 7.36+£0.03 k  10.70+0.05 f 5.44+0.04 p
Trp* 0.59+0.03 mn  1.00+0.04 j 1.67+0.02 g 3.22+0.03 ¢ 1.20+0.04 1 2.34+0.05de  3.91+0.07b  0.70+0.40 Im
His 2.95+0.04 r 8.16+0.03 d 8.28+0.04 d 8.78+0.03 ¢ 4.63+0.04 n 4.8440.04m  7.51£0.05¢ 5.58+0.03 1
Arg 3.84+0.03 w  26.23+0.04b 17.39+0.071i  28.81+0.02a 11.34+0.05t 13.16+£0.04r  24.23+0.04d 19.47+0.04 f
Cys 0.58:0.04p  2.0240.04c  1.96£0.03f  2.6560.02¢c  1.46:0.04]  230£0.04d  147£0.03]  1.40+0.02k
Tyr 5.06+0.05 s 9.50+0.04 j 9.43+0.03 j 13.00+0.03 ¢ 7.7940.03 no 11.61+£0.03 ¢ 9.18+0.03 k 10.08+0.03 h
Asp 3.53+0.05 t 17.90+0.06d 17.91+0.05d 14.49+0.03 h 8.54+0.03p 19.11+0.06 b  15.94+0.03 ¢ 10.46+0.07 m
Glu 7.38+0.03 v 49.62+0.07a  35.73+0.07 f  36.84+0.05e 15.86+0.05r  37.26+0.04d 38.29+0.08 ¢ 32.78+0.08 h
Asn 0.62+0.04if  0.63+0.04hij 0.64+0.05hij 1.0840.08¢  0.5740.07jk  0.46+0.051  0.7740.02g  0.75+0.06 g
Ser 5.92+0.05w  24.68+0.05e¢ 23.45+0.07 f 36.73+0.05a 19.02+0.06 n  21.27+0.07j  22.34£0.07h  20.75+0.04 1
Gly 6.53+0.05 t 18.61£0.08d  15.13+0.06]  48.19£0.08a 12.15+0.06 p 17.76£0.05¢  14.32+0.021 14.01+0.06 m
Ala 5.01£0.04 w  16.06£0.05d  16.66+0.06 ¢  19.32+0.06 a 12.16£0.050 15.65+0.02¢  13.83£0.04k  9.47+0.04 u
Pro 13.20+0.08 v 33.84+0.04 ¢ 24.24+0.05m 26.17+£0.05j] 23.29+0.11p  29.83+0.04 e  25.44+0.05k 24.11+0.08 n
TAA 91.61+0.83 q 324.57+0.83 ¢ 256.13£0.96 h 337.36+0.73 b 194.73+0.82 m 271.17+0.85 g 278.15+1.40 f 234.15+0.87 j
EAA 36.9940.35r 117.32+0.32b  85.30+0.37j 101.31£0.25f 78.92+0.24m 97.91+0.42h 104.83+1.09¢ 85.30+0.36
EAA/TAA 0.40 0.36 0.33 0.30 0.41 0.36 0.38 0.36
=1 7
ffnﬁjacid M17 M18 M19 M20 M21 M22 M23 M24
Thr* 14.41£0.08 p  19.32+0.06 h 8.98+0.07s  18.53+0.07j 21.71+0.03e 17.70+0.101 18.01+£0.17k  13.54+0.06 r
Val* 12.70£0.08 n  17.50+£0.09 ef = 7.89+0.08 q  16.45+0.03 h 17.79+0.07d  16.99+0.10 g  13.99+0.11 k 13.34+0.06 1
Met* 2.3840.03m  2.93+0.00 j 1.98+0.02 n 3.42+0.57 gh  4.28+0.03 b 4.27+0.0 be 3.50+0.04 g  2.78+0.03 k
Ile* 9.38+0.041 12.10+0.06 h 7.02£0.050 13.37+0.06 ¢  13.85+0.06 d  12.78+0.05f 10.37+£0.06j 10.26+0.04 j
Leu* 16.10+0.05n 18.49+0.02k  11.03+£0.04r  22.29+0.03 f 19.81+0.031  23.24+0.02e¢  19.61+0.05j] 18.15+0.061
Phe* 12.37+0.03r  19.94+0.04 g  11.12+£0.03 t 16.61+0.04 k  21.52+0.06 ¢  17.38+0.02h  16.85+0.05j 12.85+0.02 q
Lys* 6.52+0.03n  7.25+0.04 1 2.20+£0.05r 9.80+0.02 g 13.34+0.03a  11.90+0.07 ¢ 9.35£0.04 h  8.88+0.03j
Trp* 1.5240.02h  0.94+0.06j 0.49+0.08 n 1.56+0.03 gh 2.27+0.02 ¢ 2.41+0.03 d 3.86£0.02b  2.05+0.04 f
His 5.25+0.04 1 3.66+0.06 p 2.92+0.04 r 5.30+£0.06 kI  4.83+0.06 m  6.86+0.06 g 7.22+0.33 f 5.39+0.03 jk
Arg 15.03+0.07p  16.69+0.06 1 7.50£0.06 v 13.53+0.05q 23.09+0.07e¢ 18.65£0.03 g 16.97+0.02k 16.41+0.05 m
Cys 1.20+£0.02 Im  1.17+0.031m  0.94+0.01 n 1.55+0.04 i 5.02+0.05 a 1.4240.03 jk 1.224+0.04 1 1.16+£0.06 m
Tyr 7.89+£0.05n 14.27+0.03 b 5.33+0.03 r 542+£3.82r 19.77+0.02 a 9.79+0.03 i 8.68+0.04 m  6.11+0.03 q
Asp 11.03£0.16 1 13.92+0.07 j 6.25+0.04 s 15.68+0.07 f  15.43+£0.04 g  14.24+0.03 i 10.20+£0.06 n  13.23+0.04 k
Glu 32.45+£0.061 23.71+0.18 n 8.88+0.06 u  24.45£0.06 m 25.98+0.071  27.31£0.06k  36.86+0.04e¢ 31.71£0.05j
Asn 0.70+0.05 ghi  0.57+£0.04 jk  0.51+0.03kl ~ 0.56+0.04 jk  1.27+0.08 d 0.95+0.06 f 1.66+£0.05b  0.61+0.07 ij
Ser 19.58+0.04 m 18.29+0.08 p 8.57+0.06 v 21.40+0.061 20.66+0.05 1 18.08+0.04 q 17.85£0.07r 18.53+0.07 o
Gly 11.7240.05q 16.27£0.05 g 7.59+40.04s  15.7320.25h 21.39+0.03c¢  15.28+0.03 i 14.34£0.051 12.91+0.04 n
Ala 10.04+£0.03 s 14.11+0.04 j 6.10£0.05v  15.2840.05g 14.43+0.04 i 15.00£0.11 h  11.83+0.04p 12.284+0.04 n
Pro 24.11£0.09n  26.30+0.081  20.01+0.08 s  25.14+0.041 28.89+0.07 g 23.44+0.06 0 25.48+0.07k 22.62+0.06 p
TAA 214.39+0.951 247.42+0.891 125.28+0.90 0 246.07+5.491 295.33+0.85d 257.67+0.85h 247.86+1.041 222.81+0.74 k
EAA 75.39£0.350 98.46+0.35 gh 50.70+0.39 p 102.04+0.32 f 114.57+0.30 ¢ 106.66+0.33d  95.55+0.521 81.86+0.33 1
EAA/TAA 0.35 0.40 0.40 0.41 0.39 0.41 0.39 0.37

IR T A EER s [FAT BT 5 AN RN S FRER R AN R RE i (MT~M24D [E]7E 0.05 7KF2 5 5 2
Note: * indicate EAA. Different lowercase letters after the same row indicate different samples (M1-M24) have significant differences at 0.05

level.
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8.94%~24.59% . M2 5 M21.M2 5 M14.M13 5
M24 [H] R S LR (SAA) & B 22 B R B 3, Hifth ke
S ER S M EERASEEREE, RGN
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RAER (VAN T REFARZE, KNS Lk 8

MM EREEFEE, TREILHN 41.99%~
59.13%, 5 Eb#e . Rk, 24 b A B FH R A 245
WA 7 TH A BRI R T
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(1) 22 85 KN, SR PEAN R B R S FR B, — Rk B bL
i) 5 45 2l e i () B SR = . 24 M RE S
EAA 15 )% T FAO/WHO #% 301 /{145 Thr 1 Phe
CERER)+Tyr(BRER) ; 540 B A L,
24 ANEESLAY Thr ) EAA/TAA 18 3 T 408 A
R (F 5. dbar W, 24 FEF L& B3 b EAA/
TAA {5 T FAO/WHO #5215 43 38 S 455 X 3
EAA/TAA fHEIA Thr(F52 ) — PP JE R , X Ff
IR /N IOK HEFE T E /I IR
R, AT 2% ek A e e b R A,
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Table 4 Content of taste amino acid and pharmacodynamic amino acid in 24 kinds of wild edible mushroom

BT wSMAM B wSAA W wmany kil R womay
Number (mg-g™") Ratio/% (mg-g") Ratio/% (mg-g") Ratio/% (mg-g") Ratio/% (mg-g") Ratio/%
Ml 57.01+0.13b  24.59 62.99+£0.25r  27.17 78.05+£0.581 33.66 198.05+0.95 1 85.42 131.89+2.07j 56.88
M2 38.91£0.08 v 14.10 84.76+0.23 ef 30.72 107.67+0.39 ¢ 39.03 231.34+0.63 g  83.86 146.23+0.41 g 53.00
M3 13.97+0.11 0 12.46 40.57£0.21u  36.19 40.98+0.40 m 36.56 95.52+0.67 s 85.22 54.17+0.41s 48.33
M4 27.22+0.10q 11.65 7426+0.191 31.79 92.21+0.44 e 39.48 193.69+0.71 m  82.93 118.90+0.46 m 50.91
M5 42.09+0.151 14.49 95.14+0.22 ¢ 32.76 107.97+0.39 ¢ 37.18 245.19+0.72d  84.44 150.16+£0.45 f 51.71
M6 54.87£0.14d 1540 105.61+0.23 b 29.63 139.55+0.37a 39.16 300.02+0.73 a 84.19 193.50+0.47 a 54.30
M7 25.43+0.08r 13.37 57.02£0.23 s 29.98 75.22+0.42j 39.55 157.66+0.83 q  82.90 101.46+0.42 0 53.35
M8 19.79+0.11 t 8.94 80.50+0.21 g 36.37 80.36£0.42h 36.30 180.65+0.71 0 81.61 92.95+0.46 q 41.99
M9 10.92+0.08 w  11.92 30.66+£0.22 v 33.47 35.08+0.35n 38.29 76.66+0.62 t 83.68 45.51+0.35t 49.68
M10 67.51£0.13a 20.80 93.19+0.22d 28.71 118.72£0.37b  36.58 279.42+0.68 ¢ 86.09 187.36+0.47 ¢ 57.73
M1l 53.65+0.12f  20.95 79.48+0.24h  31.03 81.63+0.37 g 31.87 214.76+0.71 h  83.85 151.45£0.49 ¢ 59.13
M12 51.33£0.08 g 15.22 130.41+0.24a  38.66 107.79+0.30 ¢ 31.95 289.53+0.53b  85.82 189.40+0.36 b 56.14
M13 23.40+£0.08 s 12.02 66.62+0.28 p  34.21 73.35£0.39k  37.67 163.37+0.61 p  83.90 96.49+£0.38 p 49.55
M14 56.37£0.10c  20.79 84.51+0.18 f 31.16 92.88+0.43 ¢ 34.25 233.77+0.69 f 86.21 149.60+0.44 £ 55.17
M15 54.23+0.11e¢ 19.50 75.93+0.18)  27.30 107.91£1.25¢ 38.80 238.07+1.22 ¢ 85.59 158.31+1.23d 56.92
M16 43.24+0.15k  18.47 68.34+0.22 0 29.19 86.23£0.31 f 36.83 197.81+0.64 1 84.48 129.76+0.40 k 55.42
M17 43.48+0.21j  20.28 65.45+0.21q 30.53 74.73+0.36j 34.86 183.66+0.75n  85.67 116.99+£0.52 n  54.57
M18 37.63£0.11p 15.21 74.97+0.25k  30.30 92.25+0.39e 37.28 204.84+0.71k  82.79 131.29+0.52j 53.06
M19 15.13£0.10 u  12.08 42274023t 33.74 49.94+0.401 39.86 107.34+0.71 r 85.67 63.55+0.39r 50.72
M20 40.13+0.12n  16.31 77.55+£0.401 31.52 92.54+0.87 ¢ 37.61 210.21+0.22 i 85.43 134.88+1.151 54.81
M21 41.41£0.11 m 14.02 85.36+£0.19¢e¢ 28.90 107.44+0.40 ¢ 36.38 234.21+0.65 f 79.30 158.69+0.42d 53.73
M22 41.55+0.09 m 16.13 71.80+0.24 m 27.87 102.57+0.34d  39.81 215.924+0.65 h 83.80 145.04+0.34 g 56.29
M23 47.06+0.10h  18.99 69.49+0.23 n  28.04 92.37+0.68 ¢  37.27 208.92+0.70 j 84.29 138.05+£0.41 h 55.70
M24 44.94+0.091  20.17 66.38£0.21 p 29.79 81.24+0.33 g 36.46 192.51£0.60 m  86.40 127.18+0.361 57.08

TE: R R AN E NG FRERIRAE 0.05 KT 257 53

Note: Different lowercase letters in the same column indicate significant differences at 0.05 level.
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Table 5 Comparison of proportion and pattern spectra of essential amino acid in total amino acids

%45 Number Thr Val Met+Cys  1le Leu Phe+Tyr Lys Trp EAA/TAA NEAA/TAA
M1 6.20 6.07 1.96 423 6.81 8.62 3.69 1.89 35.71 64.29
M2 8.21 7.01 1.94 5.29 8.68 11.43 3.25 0.28 41.63 58.37
M3 7.48 4.66 2.59 4.08 6.98 12.98 1.39 0.26 35.16 64.84
M4 8.89 6.75 1.95 5.22 8.42 12.93 2.92 0.25 42.30 57.71
M5 8.69 6.00 2.80 491 8.06 10.72 2.55 0.73 40.63 59.36
M6 8.08 7.11 1.60 491 8.41 10.84 3.50 0.25 40.62 59.38
M7 7.89 5.75 2.27 4.52 7.77 12.64 3.36 0.69 39.61 60.39
M8 9.56 441 2.24 3.64 6.21 11.93 1.64 1.09 34.85 65.15
M9 6.92 6.37 2.39 5.46 9.32 12.85 2.57 0.64 40.38 59.63
M10 6.82 5.91 1.91 4.38 7.74 9.27 3.35 0.31 36.15 63.85
M1l 6.89 0.28 2.45 4.86 8.62 9.43 4.57 0.65 33.30 66.70
M12 6.55 4.42 2.30 3.09 5.86 8.83 2.67 0.95 30.03 69.97
M13 7.26 7.17 1.63 5.71 8.41 10.69 3.79 0.62 40.53 59.47
M14 5.78 6.49 2.33 5.20 7.97 9.90 2.71 0.86 36.11 63.89
MI15 6.46 6.26 1.64 4.67 8.02 9.21 3.85 1.40 37.69 62.31
M16 7.97 5.50 2.38 4.17 7.01 11.68 2.32 0.30 36.43 63.57
M17 6.72 5.93 1.67 4.38 7.51 9.45 3.04 0.71 35.16 64.83
MI18 7.81 7.07 1.66 4.89 7.47 13.83 2.93 0.38 39.80 60.21
MI19 7.17 6.30 2.32 5.60 8.80 13.13 1.75 0.39 40.47 59.53
M20 7.53 6.68 2.02 543 9.06 8.95 3.98 0.63 41.47 58.53
M21 7.35 6.02 3.15 4.69 6.71 13.98 4.52 0.77 38.79 61.21
M22 6.87 6.59 2.21 4.96 9.02 10.54 4.62 0.93 41.39 58.61
M23 7.27 5.65 1.91 4.18 7.91 10.30 3.77 1.56 38.55 61.45
M24 6.08 5.99 1.77 4.61 8.15 8.51 3.98 0.92 36.74 63.26
FAO/WHO mode 4.00 5.00 3.50 4.00 7.00 6.00 5.50 1.00 40.00 >60.00
Egg mode 5.10 7.30 5.50 6.60 8.80 10.00 6.40 1.60

T S B E F0E ) EA, 36 v S FRANE
232 ATRCHIFM WK 6 Fix,24 M ARE
Fi B Thr F1 Phe+Tyr ) RC H¥ KT 1, Y E
TR & B A I R0, M Lys G2 1 RC B/ T
L, BB S B, A2 24 Rl F B 0 FR 1 2 3%
Fii . HAh SRR TEAN [F) B A= & FH i i RC A —
s S5, 50 X A R E S 0 BT A B Y A R A R
E e, T LE 5 Ao B A 1 B AR AN AL
233 A FSRCHHFMH  SRC & 5| NR IR T 1
HR 454 FAO/WHO VAN 15 20 7 11 85 (1 o vE AN
febn. 6 W50, 24 PEF A SRC % 7
5, B KA N M24(68.24) , it /ME N M3(33.48) 6
Vi B M24 & FRAME B E L M3 B IR A
24 AEFLERARSKERISHEAIMES

XF 24 P T A= B F R ) 19 Bl R R oy i
TTAHEME I AT FHER 7 T J0, K R R R 7 = 1)
BIEM K, # 2 RS A 2R EAE,
Thr (7 Z 2D 5 Val (FZ L) \Met( IR Z L) e
124 -
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IR Lys (R IR) Arg R R IR Asp (RARR)
S B E IEAE G K R R S AsnCR AT
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Table 6 Essential amino acid RAA,RC,and SRC values
45 Number AR Amino acid

Thr Val Met+Cys Ile Leu Phe+Tyr Lys Trp SRC

Ml RAA 1.55 1.21 1.21 1.06 0.97 1.44 0.67 1.89 67.89
RC 1.33 1.04 1.04 0.90 0.83 1.23 0.57 1.62

M2 RAA 2.05 1.40 0.55 1.32 1.24 1.91 0.59 0.28 44.84
RC 1.76 1.20 0.47 1.13 1.06 1.63 0.51 0.24

M3 RAA 1.87 0.93 0.74 1.02 1.00 2.16 0.25 0.26 33.48
RC 1.82 0.91 0.72 0.99 0.97 2.10 0.25 0.25

M4 RAA 2.22 1.35 0.56 1.31 1.20 2.16 0.53 0.25 38.80
RC 1.86 1.13 0.47 1.09 1.01 1.80 0.44 0.21

M5 RAA 2.17 1.20 0.80 1.23 1.15 1.79 0.46 0.73 52.78
RC 1.82 1.01 0.67 1.03 0.97 1.50 0.39 0.61

M6 RAA 2.02 1.42 0.46 1.23 1.20 1.81 0.64 0.25 43.71
RC 1.79 1.26 0.41 1.09 1.07 1.60 0.56 0.22

M7 RAA 1.97 1.15 0.65 1.13 1.11 2.11 0.61 0.69 50.88
RC 1.68 0.98 0.55 0.96 0.94 1.79 0.52 0.59

M8 RAA 2.39 0.88 0.64 0.91 0.89 1.99 0.30 1.09 38.40
RC 2.10 0.78 0.56 0.80 0.78 1.75 0.26 0.96

M9 RAA 1.73 1.27 0.68 1.37 1.33 2.14 0.47 0.64 52.03
RC 1.44 1.06 0.57 1.13 1.11 1.78 0.39 0.53

M10 RAA 1.71 1.18 0.55 1.10 1.11 1.55 0.61 0.31 51.58
RC 1.68 1.17 0.54 1.08 1.09 1.53 0.60 0.31

M1l RAA 1.72 0.06 0.70 1.22 1.23 1.57 0.83 0.65 45.33
RC 1.73 0.06 0.70 1.22 1.23 1.58 0.83 0.65

MI12 RAA 1.64 0.88 0.66 0.77 0.84 1.47 0.49 0.95 58.91
RC 1.70 0.92 0.68 0.80 0.87 1.53 0.50 0.99

M13 RAA 1.82 1.43 0.47 1.43 1.20 1.78 0.69 0.62 55.17
RC 1.54 1.22 0.39 1.21 1.02 1.51 0.58 0.53

M14 RAA 1.45 1.30 0.67 1.30 1.14 1.65 0.49 0.86 63.89
RC 1.31 1.17 0.60 1.18 1.03 1.49 0.45 0.78

M15 RAA 1.62 1.25 0.47 1.17 1.15 1.54 0.70 1.40 65.78
RC 1.39 1.08 0.40 1.01 0.99 1.32 0.60 1.21

M16 RAA 1.99 1.10 0.68 1.04 1.00 1.95 0.42 0.30 40.47
RC 1.88 1.04 0.64 0.98 0.94 1.84 0.40 0.28

M17 RAA 1.68 1.19 0.48 1.10 1.07 1.58 0.55 0.71 57.39
RC 1.61 1.14 0.46 1.05 1.03 1.51 0.53 0.68

M18 RAA 1.95 1.41 0.47 1.22 1.07 2.31 0.53 0.38 39.59
RC 1.67 1.21 0.41 1.05 0.91 1.97 0.46 0.33

M19 RAA 1.79 1.26 0.66 1.40 1.26 2.19 0.32 0.39 42.72
RC 1.55 1.09 0.57 1.21 1.09 1.89 0.27 0.34

M20 RAA 1.88 1.34 0.58 1.36 1.29 1.49 0.72 0.63 59.74
RC 1.62 1.15 0.50 1.17 1.11 1.28 0.62 0.54

M21 RAA 1.84 1.20 0.90 1.17 0.96 2.33 0.82 0.77 55.73
RC 1.47 0.96 0.72 0.94 0.77 1.87 0.66 0.62

M22 RAA 1.72 1.32 0.63 1.24 1.29 1.76 0.84 0.93 67.01
RC 1.41 1.08 0.52 1.02 1.06 1.45 0.69 0.77

M23 RAA 1.82 1.13 0.55 1.05 1.13 1.72 0.69 1.56 61.49
RC 1.51 0.94 0.45 0.87 0.94 1.43 0.57 1.30

M24 RAA 1.52 1.20 0.51 1.15 1.16 1.42 0.72 0.92 68.24
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Table 8 Initial eigenvalue of principal component

T 4> Principal component

24 Parameter
1 2 3 4

HF{IE{H Bigenvalue 11.139 2,174 1589  1.064
DS 58.628 11.444 8361  5.601
Contribution rate/%

ZArTTEk R 58.628 70.072 78.433 84.034

Cumulative contribution rate/%

(HERR) Leu CGEREIR) Ala(HER) , N IE A5
Wi, BA Thr (7524 B8 #fir {8 8 K, 8 0.917. Horh
Thr( RO A Leu CREIR) Jy b 75 2 IL R , R 58
1 E R KR, X 2 Fad B R 2 mlk s, 0 & R 1
a2 A ELK o Thr (FR D F1 Ala (TN 2R ) 2 it
BREEIR, 45 1 E ki K, X 2 M BR S =
i, 0 B R IE S A K . Leu GRAR) A2
2RI ) — P, R — s K, X R
R &R, SR REERIMEA —
ERIZIAMAE. 25 2 FRH AsnCRA&BENE Trp
CE 208D < His (AR 1 28 Ao B 28 i » N IE ARG, 3L
W Asn AH G B B2, N 0.872; Glu(BR &R  Trp
() Lys (BRI Ala(H &) 555 3 14
BARRERARH, KT 0.2:5 4 Ll

®9 TSR

Table 9 Principal component load matrix

T 4> Principal component

Z ¥ Parameter

2 3 4
Thr 0917  0.045 -0.323 0.158
Val 0725 -0.329 -0.132 0.143
Met 0.825  0.238 0.103 -0.211
Ile 0.889  -0.389 -0.022 0.117
Leu 0912 -0.299 0.085 0217
Phe 0.857  —-0.204 -0.384 0.078
Lys 0.803  -0.215 0.361 -0.090
Tip 0347  0.549 0.575 0.009
His 0.614  0.547 -0.060 0.469
Arg 0.867  0.117 0.071 -0.088
Cys 0.647  0.094 -0.291 -0.476
Tyr 0.647  0.133 -0.283 ~0.465
Asp 0.885  -0.286 0.187 0.021
Glu 0.657  0.015 0.631 0.083
Asn 0.102 0872 -0.258 0.185
Ser 0.825  0.330 -0.075 0.037
Gly 0721 0275 0.027 -0.343
Ala 0916  —0.042 0.227 -0.073
Pro 0.862  —0.099 -0.329 0.250

faf HU B¢ = N His (0.469) , 5 Pro (I & 2 ) Leu (5%
RO S AR E N IEMA M. X 4 DTl
KRBT 19 FREZERR I E B ARBLT 24 Ff
WETHEPEERSENER.
2.6 HERARKBEEEREETEN

THE 5P BT A B 1 R 45, 15 3 21
72,7374, 3 LA 4 A F 553 I vk RO AU , AL
M 0.586 3.0.114 4.0.083 6.0.056 0, f7 F
AT LR A VEN AR A 3 F=0.586 3xZ1+0.114 4x
72+0.083 6xZ3+0.056 0xZ4, LA 11555 A4 £ FH &
FRRILRER 5 19 7 m K] DU e 28 & F R
BRI LR G oL, 19708k, Y W B A B T
IR A TR . IWE 10 ATRAEH, 55 1.
525 305 4 E 55 B 4 i A M6
(1.76) \M8(3.27) \M1(2.01) \M8(1.73) , {5 B} ix &&
53 % M6 M8 M1 M8 /i Jili i K. 24 Fh
Y AR A FH R K R R R R 45 B T B R O M6
(0.94) , fi JFLUT s 3 AIA MO(=1.39), dh i fix 25

xz10 4 MFERAENEGEETS
Table 10 Comprehensive scores of 24 wild edible fungi

%5 Number Z1 ) 73 74 F

Ml -0.28 0.94 2.01 0.34 0.12
M2 0.61 -0.91 -0.87 0.57 0.23
M3 -1.99 0.18 -049  -0.41 -1.22
M4 -0.06 -0.78 -1.36 0.22 -0.22
M5 0.96 0.05 -1.30 0.28 0.49
M6 1.76 -1.07 -0.93 1.48 0.94
M7 -0.71 0.22 -0.18  -0.50 -0.44
M8 -0.19 327 -1.94 1.73 0.20
M9 -2.26 -0.22 -0.04  -043 -1.39
M10 1.14 -0.67 0.38 0.79 0.68
Mil 0.36 0.19 123 -030 0.31
Mi2 132 1.95 0.65 -1.96 0.93
M13 -0.67 -0.65 -0.23 0.10 -0.48
M14 0.47 -0.71 0.66  —0.63 0.21
M15 0.51 0.09 1.44 0.69 0.47
M16 -0.16 0.02 -035 027 -0.13
M17 -0.55 -0.17 0.45 0.30 -0.29
Mi8 0.09 -0.96 -0.69  —0.66 -0.15
M19 -1.73 -0.59 -0.52  -0.19 -1.14
M20 0.16 -0.91 0.44 0.56 0.06
M21 1.09 0.19 -1.11 -3.07 0.39
M22 0.40 -0.17 0.73 0.14 0.28
M23 0.06 1.08 0.90 0.85 0.28
M24 -0.35 -0.36 1.13 0.35 -0.14

2.7 IKEEEMRERST

XF 24 4y B AR B B 19 AN IK AR LR DLERK
FCHE & AP It AT R b (B D, fEBR R
5910 AbHs 24 AR R 4 ANEEE BB T 2R BEAEE
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M17
M24

W FLIE Lactarius corrugis
B2 T4 Lactifluus pilosus

WMifEFLIE Lactarius hygrophoroides
2131 3Lk Lactarius hatsudake

M16
M23

FETEE | D5 Scleroderma citrinum M14

211 FL%E Lactarius volemus
KARBIEEE Collybia radicata

Fh a5 FLAEHF I8 Suillus bovinus
TS BE Laccaria vinaceoavellanea
R RT3 Chroogomphis orientirutilus
B Ramaria formosa

48 LT Lactarius vividus
ARLRLLE Russula virescens
AN Clavulina cristata
IR Clavulina cristata
IR Armillaria tabescens

M15
M1
MI11
M2
M5
M20
M22
M4
M18
M21
M7

XM EE & Candida sp. M13

M8
M6

[B1ZYXEHN Termitomyces intermedius

1T

KRS BE Laccaria amethystina
2L A= FF B (L 40D Boletus magnificus M10

M12

1

G A5 PERI A FF IR Leccinum rugosiceps
M5B Laccaria laccata M3

MI19

v

PRSI Ramaria largentii
5 463 AW 2F FF 18 Phlebopus portentosus

M9

LJL

1 24 MEFRTSEREDN

Fig. 1 24 nutrient contents of the materials were analyzed by cluster analysis

18 kL, X — KB R BRI 19 P RS &=
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FEALE 2 0 FRE, N M6.M10, EERILN Glu(#
M) Pro(HEA ) Leu CRE ) Thr (FF A E) -
Phe CRZ R « Val (B Z R ) - Asp (R & & IR \Tle
(52 Z ) Lys Gt 2 R D)  His (CHZ R ) e HoAth 28
WEREB . X2 MMEM Y FRERE ST
HABR R 25 M RBEEE 1 AR, B M12, 2
RN Ser (£ H R Arg FEATR) Gly CH &) «
AlaCHZR) Tyr (B &R ) «Met (H R Z 1) « Trp
(BE ) Cys(BLRR) Asn CR& O & B E T
FABMRL . M12 Hp i ik G2 25 i A0 ik S S IR A =
m T AR R 26 IV RS 3 L, S M3,
MI19.M9, iX — B 19 Fa LI & R N m AR (R
1D BHBLEnT 5, SR T TR E , 85 11 28 5
I, 55 TV BB R 22 W LUBOT TR G, 55 111 288 i
58 TV BB 2

3 iS4l

PR e SRR, AR R S Y E
HM 2z — AV E LARSs R R R
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Table 11 The mean value of 19 amino acids in 4 groups

EIREE BB FIRE  HI1vIEE

%fffaci d The first ~ The second  The third The fourth
group group group group
Thr 18.14 25.46 22.11 7.90
Val 14.37 22.26 14.91 6.32
Met 3.38 3.93 5.11 1.87
Ile 11.67 15.86 10.42 5.53
Leu 19.32 27.56 19.76 9.13
Phe 16.78 23.36 16.79 9.12
Lys 8.37 11.68 8.99 2.04
Trp 2.00 0.94 3.22 0.46
His 6.20 9.29 8.78 3.01
Arg 16.65 25.95 28.81 6.56
Cys 1.84 2.01 2.65 0.80
Tyr 9.75 11.00 13.00 5.14
Asp 13.03 19.03 14.49 432
Glu 28.00 42.17 36.84 9.02
Asn 0.96 0.61 1.08 0.62
Ser 20.70 26.23 36.73 9.90
Gly 14.97 2091 48.19 6.82
Ala 13.01 16.63 19.32 5.05
Pro 25.79 35.63 26.17 16.06




%5 8 1

TR S SEIM 24 BT AR B T R A SRR 20 S PP

X ISR 5T

ERIER . TR RS DTN S B RS
DLYE R LA B 2 TR Du EPE =/ S
Fhws DLET AR B R TR W 4R S DM 4 PP B RR
BaHE R Eany 7 8 M FEIER. H Song
LUETE R X 6 AR T AR B A B R ORI TR
Trp ZHMA 7 Fh b FHRIEIR . EE M 24 FHEFAER
AW T 19 FE iR, A& T LHR
BER . B EVH R, &R A F2 1)
D TERIER SR 673l mg-g', HAEF 1504 /&
51.85mg-g",243 & 62.36 mg-g'. FRIHEELIN; B
Sl SR LB FH AT T SR T, AT
DFRAFEIR & R B 128.49.60 F147.90 mg-g's
AW T4 SRR, 24 T BT AL B FH 1 1) 0 T RIS &
AL 36.99~144.76 mg- g Z [H], B M3.M9.M19 2
Ab, HAlRE b B ER S BB AP
AR aE . Bmr I, X 26 B AT DARR 78 A AR b
A SR , LA e v B o A WS 3 R 2
Kb B A HEE M EES T % LEHE.

W2 BSOS 7 T AN [ i X A 6 S 2 R O
FRIEAT T 08T, S 8N 174.9~191.6 mg-g's F T
LD LS SRR, QY RFIE AL H R R E R
BN 18.40%~25.13% . ANIRIG S5 R oK, 24 FhEF
AR 2IRE IR 5 88 76.66 ~300.02 mg g
LB 79.3%~86.4% . i, 17 (pMPR I & it
TR E SR, BT MBS R T QI RAIE
JEEE . % TEBRSECIRE AN [F) B A R 5 R MR I 2 2R 7
BT 70T, 45 R 134.12~992.91 mg-g'. ¥4
EREFECI FE R I, K B R 32 F /N2 AN R A 245 FH 2
BB EN 3.41%~8.26%. AL REW, 25
G TR AE A [R] b B ) 22 e B0OK, & B AE 45.51~
193.50 mg - g, {H & B 2 LR & & L 3 7E 40%
PLE I T K8 K 2 RN 22 O [ il A7 1 45 1, S
HHE 10 AN SRR A R R A T KRR
FH AT WL, 24 B A B B AN TE B 3%, i A 1R
Y ERNE YRR .

PR A [ R B AR 4 2 (FAO) Fi it 5 LA
HEZI(WHODHE R B 1 U TR A I 2 BE R A =X
W5 T B8 R A R A N AR o 2R,
EB ™. AR L HREER S SRR E
(EAA/TAA)TE 30.03%~42.30%. 24 MESTHE 13
ANFE 5 FAO/WHO 2 2 B2 152 201k 1) 40% 4223 o
X A R i P S B IRV A AT B R A R
N> M1.M14.M15.M22.M23.M24 ] SRC 18 %5 &
(it 60) . T F R T IRILT 4 A F T

AT TTHR AN 84.034% , B4 1 Sk 1 B A= H

PRIEMRPGEE R, REfabr B — & AAERLE

HYS B, AT RAZR & IZ 4 A0 R AR K PRAN 24

T BB A P TR R A 5 R T RO £ PR R Y

N3 BRI, G55 i TR B B 2 5

M6(0.94) , Fiz 72 1) & 1 A WA A= FF T M9 (=1.39)

RE M 24 FEF AT W 2> 09 4 A 2KEE, A

KHEEA — WL, BON T IEY 1 24 Fhi

WEF A= R FE R , £ 7 M AR S8 70 Hr 45 2R

R B A B A R R RR A A HL AR R K AR K

XAHK
gLk, XA TN E AR LT,

B> B FE RN NAR T KT b T = IR

EATARIE B 3 | AR, T HE SRR AR

4§, 38 v AE N E FAO/WHO A AR 3R [ 5 2

IR, 4 10 F Ath g it B P AT 2 NPT s o AT

FARRN B A s A B0 i T AR R e A

IR T R s R T B AR R RN S

e F B RN AR A0 PR Bt 225, L Bt

PRAPFIR R T R AH 6t 74k 4 , B A

P ME R R 5 — R BT ]

S 3CHEk

[1] DING X, HOU Y L. Identification of genetic characterization
and volatile compounds of Tricholoma matsutake from different
geographical origins[J]. Biochemical Systematics and Ecology,
2012,44:233-239.

2] SR A A E TN S R ThRe Zr A 0] P I
F#,2019,38(8):135-137.

[3] E4ZF. RWIHF A BV MM kAL B4 T 58 650 Jo[)]. B 25 H
B4,2015,23(6):351.

[4] MDACHI S JM,NKUNYAM H H,NYIGO V A,et al . Amino
acid composition of some Tanzanian wild mushrooms[J]. Food
Chemistry,2004,86(2):179-182.

[5] TSAISY,WUTP,HUANG S J,et al.Nonvolatile taste com-
ponents of Agaricus bisporus harvested at different stages of ma-
turity[J]. Food Chemistry,2007,103(4) : 1457-1464.

[6] ZHAO C J, SCHIEBER A, GANZLE M G. Formation of
taste-active amino acids, amino acid derivatives and peptides in
food fermentations[J]. Food Research International, 2016, 89
(1):39-47.

[71 ROTZOLL N, DUNKEL A, HOFMANN T. Quantitative stud-
ies, taste reconstitution, and omission experiments on the key
taste compounds in morel mushrooms[J]. Journal of Agricultur-
al and Food Chemistry,2006,54(7):2705-2711.

[8]  Fhize, JH S, W PRAg , 55 . it o FI AL B 0o 7 1R 5 B R
WHFE[I]. e Tk, 2015,36(10): 131-136.

[9] MCCARTHY C M, KELLY P M, WILKINSON M G. Effect of

fat and salt reduction on the changes in the concentrations of

<129



TGS BT toE L X 38 %
free amino acids and free fatty acids in Cheddar-style cheeses wide[J].Mycological Progress,2014,13(3):493-511.
during maturation[J]. Journal of Food Composition and Analy- [25] AR3E 75, EE BRSP4 . 5 URR R B A Wi AT A v RO
$is,2017,59:132-140. R I R A 17 R R N R ] T S R L
[10] 4552, J5 e, BRAKZE , &8 AN R A 4 it A SR S R IR 5 B Ak, 2021,47(13):274-279.
HT[I]. REER B 241, 2020,27(3) : 30-34. [26] OTAGIRI K, YASUHARU N, ICHIZO S, et al. Studies on a
[11] fAT9ety, SEAT R, Bt , 46 8 SR VG 2% 3 v e 2 S IR = ) 40 model of bitter peptides including arginine, proline and phenyl-
Br3]. % TAHE,2018,34(11):5-7. alanine residues. I. Bitter taste of diand tripeptides, and bitter-
[12] ZE5, BT, okdh, & e T a4 i B 58 SR EVF ness increase of the model peptides by extension of the peptide
W] S, 2015,31(6):28-32. chain[J]. Agriculturol and Biologixal Chemistry, 1985,49 (4) :
[13] TFEENY, TAA, T, 55 ANE SRl S A N A i 2 B R 1019-1026.
SN R 0BT B RFEI AT B, 2020,41 0020 (o) g, EREAR . UTHR . S5 MR B3S T RN HT B R 1R 2
211-220. FEMEVEA[I]. KPR ,2020,39(1) : 103-110.
4] HH ST, TP RS AR BHAERRERIR gy g, e, i, 4.7 #0200 B d 17 FEIERS
HRHOTCELL] SR 2020, 38(4). 125-133. SR S A RO AT, B TR R
[15] Emel, £Z 5, BRET, 5. 6 Ma it R A R s
FOMEVEIII). F R =TS 5, 2019,31(4):601-607. P20 MO ST, -
6] HRH RS XI7E % BT R A ey 1200 PO KNG A S R A UL R R R
oL PR 25 7 P00 1. £ 8 5 R RO 24, 2023, 14 FAMEDHL]. FERAE,2012,31(1:35-38.
(1):304-314. [30] DULJ,YEY P,LIN T, et al. The evaluation of the nutritional
[17] XUHRHE, 265, 2k 4l , 25 R [R) S R i £ B 00 S S IR 4 e i quality of common wild edible fungi in Yunnan Province[J].
Ko FE FRAEM (0] £ 5 2 4 B RS I 224, 2022, 13 (11) - Journal of Food Science.2023,88(5):1879-1889.
3541-3548. [31] B4EZE, M3, TUi0, 55 DIl 4 Fh E BRI T B SR A
[18] i UKy AR b SR G B IR & B A SR 0] R 5 4R, PEA[T]. o [ A A B, 2023,42(3) :57-63.
1999(5):67-68. [32] TG, REEF, F 2, 45 AT 1SS BB bR SR A T
[19] SONGE,LINY,XIE L,et al.Nutritional value evaluation of wild ST F S SR TR T % B 19 5 R B 0] £ P B 224, 2019,
edible mushroom (Helvella leucopus)from western China[J]. In- 26(3):51-57.
ternational Food Research Journal,2024,31(2):503-513. (33] K, BB, o0, A7 Foko f B B 0 S Wk R 407 2
[20] MAYIRNAO H S, GUPTA S, THOKCHOM S D, et al . Nutri- BRI £ B, 2017,42(3):274.278.
tional assessment of Lactarius drassinus and L. controversus ) . R .
from the cold desert region of the northwest Himalayas for their [34] BEEFTRR, SR, % MEER2RELNTRAL,
potential as food supplements[J]. Journal of Fungi,2003,9(7) : SEURAFAE S R B A BT]. o R AR AR 2024, 35.€9)
763. 197-205.
1] Bk, RRE, K, 5.6 F NI R B S ey DS TR R RS QUASIE R B AR SRS E A1)
AT B 7 B 0] - o £ FH 52024, 43(2) £ 1-10. BRI FLSITK,2024,45(4):49-57.
[22] SN4m, XWHFDE, AR5, 2 EAR v L R % E R IX K [36] ZNEE, SR, X584 AN [R] B R R R IR TR B &= 4y
T ECVE 2 REVE LR UEITAR (] SRR, 2014,32(5) 1 1-22. M KB TRV o B AR B 2024, 43(5) : 28-34.
[23] SHI S F, WANG X H,BAU T. Three new species of Lactarius [37] W4 EE, EVGH, FhIUIE . KB Ak K 22 M/ 32 1 s SR 41
(Russulaceae, Russulales) from Northeast China[J]. Mycosci- AR 52 WA S R B gy B 0] 8T 5 ROl B 5, 2023, 60 (7)
ence,2018,59(3):206-217. 1589-1595.
[24] DE CROP E,NUYTINCK J, VAN DE PUTTE K, et al. Lacti- [38] SARE, F A, m AR, S5 A R AT A - S RO R v

Sluus piperatus (Russulales , Basidiomycota)and allied species in

western Europe and a preliminary overview of the group world-

- 130

B R R R R EL PR (7). B S R
2024,50(12):308-318.



