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Comprehensive Evaluation of 14 Mushroom Species from Market Based on Amino Acid Content
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Abstracts: To study the difference of amino acid content of different mushroom varieties, 14 mushroom species
from market were selected as research object, 17 kinds of amino acid content of tested mushroom were used
evaluation index, the tested 14 mushroom species were evaluated by subordinate function methods based on
principle component analysis and classified by clustering methodology. The results showed that four principal
components were extracted by principal component analysis of 17 index. cumulative contribution rate of four
index reach to 86.909% and reflect better the comprehensive information of 14 tested mushroom species. Met, Lys,
Val, Pro, His, Thr, Lys, Ile and Cys can be comprehensive evaluation index of 14 tested mushroom species by
comprehensive analysis. the order of quality of 14 tested mushroom species by subordinate function methods were
Copyinds comatus (MUIL. Fr) Gray>Agaricus bisporus>Pleurotus eryngii>chashugu>Volvariella volvacea
(Bull.:Fr.) Sing.>Lentinus edodes (Berk.)sing>Hypsizygus marmoreus (Peck) H.E.Bigelow>Stropharia
rugoso-annulata  Farlow apud Murrill>Flammulina  velutipes>Pleurotus  citrinopileatus>Russula
pseudodelica  Lang>Pleurotus  tuber-regium  (Fr.)  Sing=Oudemansiella  radicata>Pleurotus
ostreatus.Clustering analysis showed that 14 mushroom species were clustered three groups, Group I with higher
comprehensive grade includes Copyinds comatus (MUIL. Fr) Gray, Agaricus bisporus, Pleurotus eryngii, and

chashugu, Group Il with middle comprehensive grade includes Volvariella volvacea (Bull.:Fr.) Sing., Lentinus
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edodes (Berk.)sing, Hypsizygus marmoreus (Peck) H.E.Bigelow, Stropharia rugoso-annulata Farlow apud
Murrill, Flammulina velutipes, Pleurotus citrinopileatus, Russula pseudodelica Lang, Pleurotus tuber-
regium (Fr.) Sing, Oudemansiella radicata, Group Il with lower comprehensive grade includes Pleurotus
ostreatus.

Keywords: Edible Mushroom; Principle Component Analysis; Subordinate Function; Cluster Analysis;
Comprehensive evaluation.
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I I3 WA T N i R G PP A J A R AL SR A (21, R AT DU AR 22 520 PR 3K o fi At 2 22 R
2, VR RS, T RN PR R AR R,

FI AT 9% T F0 FH B 0 B S R AH B & BT FE A A ORARAE, R AR A0 — A B 2 it A R
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¥k (Volvariella volvacea) 8% (Hypsizygus marmoreus) KR4 (Oudemansiella
radicata )~ V1% (Pleurotus ostreatus)~ %1% (Flammulina velutipes) FEWitE (Pleurotus tuber-
regium)~ 4k (Lentinus edodes) K% (Pleurotus citrinopileatus). K¥Kiith (Stropharia rugoso-
annulata). BKELE (Russula  pseudodelica) ILE (Agaricus  bisporus). ZW s (Agrocybe
aegerita) {4 (Pleurotus eryngii)~ YSfiR%E (Copyinds comatus) 14 P& HELE, WH KR ILX
R, BB AR SZE, WEG 4CKFERAE, WIERRMTE 3 RETEER ST
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DELTA320 pH FR/Z 1T MRF8-FER 2008 (i) AIRAH;
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1.3 FEAh AT AL P
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1.4 R Al g
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K H Excel 2013 GEil AT AT HER SR S, R ROE 5 EAT AR OGRS B R 3 1 gy 23 A
(PCA), KH SPSS 20.0 Zd / br ik AF k47 R0 HT -

2 RGN

2.1 TS 14 i B 1 28 B A B S A R A 23 A
MR HPFTIER 14 i B s R AR T A, P BB G 5 17 Fha ki, Horp
B NPT 8 R EEIR 1 7 A, 2ROV HRZERR (Met). BRI (Lys). HEM (Vab.
ﬁ’ﬁﬁ?i (le) M (Lew) KNZAM (Phe) ML (Thr). MR AT AT & HE IR L
SR BRI E 0 LU AR 46 34.35%, = IR WIEE 49.20%, 14 R HTEE 2 -7 {8
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39.93%. 2 PHERHIMEEEIE AR (Met) MIHEER (Lys), FR#HIVEZIERR &2 IEROENE 7
PSR T 2 4.29%, B XSRBREE 14.21%, 14 Fhe FBE K FI5ME N 10.09%. 2 Fhf b 75 2 5 1R
NHERR (His) FRSZEIR (Arg): 8 FhEbFREIEMR IR LEIR (Asp). LEIR (Ser). B
% (Glw. HZAE (Gly). WA (Ala). AR (Cys). B (Tyr) HMHZEE (Pro). 74b
14 Fher I BE o6 AL & 43010 6 Fh RIREEERR, i R NER (Phe). RAZIR (Asp). HAMK
(Glw). HE® (Gly). HER (Ala) MEBEERR (Tyr). SPREIER 5L S8R E 0 KA
FEUE 35.28%, NG 53.64%, 14 R FBE L5 (1) T-ME N 46.68%.

18 17 PR Asp T HAE 1.17~2.68mg/g Z [, 5 RN 23.62%, 1EFTH LR &/,
Wi BH & FH S 765 SRR Asp S EIIRSIECN . Horf Met S8 7F 0.08~2.22 mg/g 2 1], 485 RECN 69.11%,
TERTA AR iR, OB 5 Ao Met B2 mR K. HE 15 MR R R8N T
23.62%~69.11%2 8], %7385 REO/NN 17 M@ BERRHEATHE P, 81 A28 5 R A0 /N ] 0 B
Ea AP AN R AR S = IR F N : Met> Cys> Lys>Gly> Ala> His> Arg> Pro> Glu> Tyr> lle> Val>
Thr> Leu> Phe> Ser> Asp.

R 1 T8 14 HRFIBEHELRER

Table 1 Amino acid composition of edible mushroom from market.

mg/g
W il BRE Rk
Met"
i Lys'*  Val' Ile* Leu®  Phe®™  Thr' Asp® Ser Glu? Gly® Ala® Cys Tyr® His Arg Pro AR A ME &
i3 % B %

FLH 186  1.09 114 123 128 08 106 196 107 416 099 130 044 072 043 214 059 2232 852 295  9.99
b 0.53 127 1.05 0.79 1.30 0.89 0.93 1.50 0.92 374 096 1.69 0.10 041 0.46 1.35 0.84 1873  6.76 1.8 9.19
KA 026 087 077 117 106 063 08 147 076 264 068 094 030 042 029 110 042 1463 561 113 678
P 0.08 050 077 156 119 041 057 152 048 356 043 080 010 033 015 069 037 1351 508 058  7.05
Skt aE .19 081 117 081 128 1.06 083 160 090 233 081 101 024 046 026 089 069 1634 715 200 727
JRYy 022 077 073 205 197 076 08 157 092 156 072 08 020 040 035 071 028 1496 736 099 590
L .05 1.06 08 056 118 109 109 179 115 524 08 123 044 055 044 091 056 2006 689 211 1076
Wi o 0.80  0.04 056 109 149 040 176 117 111 145 054 092 011 030 009 038 134 1355 614 084 478

KRR 5 45 1.19 1.15 0.95 0.73 1.25 0.85 0.96 1.76 0.99 3.15 0.97 1.18 0.08 0.43 0.45 0.90 0.77 17.76 7.08 234 8.34

[EONEE< 0.26 0.70 1.11 0.56 0.98 0.67 0.98 1.46 0.79 2.47 0.73 0.98 0.11 0.95 0.35 0.81 0.73 14.64 5.26 0.96 7.26

XA % 195 195 197 166 227 127 161 268 132 437 215 301 013 084 072 155 065 3010 1268 390 1432
KT 222 128 158 132 221 093 136 198 117 459 172 237 016 084 058 145 045 2621 1090  3.50 1243
251 4 178 110 136 111 199 099 121 216 121 616 169 242 038 088 053 153 073 2723 954 288 1430
X JR g 2.02 1.99 1.50 133 2.20 1.05 1.66 250 1.47 5.05 1.70 135 0.25 0.85 0.66 1.65 098 2821 1175 401  12.50
T fE 110 1.04 111 114 155 08 112 179 102 3.6l 107 144 022 060 041 115 067 1988 791 214 935

69.11 4926 3493 37.89 3044 29.84 3142 23.62 2475 3927 4922 4782 59.18 39.19 4376 4165 40.54 29.67 30.74 5444 3323
/%

*ORUTHRIER; a AMREITERIER; b HREREIER
®2 WE 4 HRABEEERI BRI T

Table 2 Correlation analysis between amino acid composition of 14 edible mushroom from market.

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

Lys

Val

Ile

Leu

Phe

Thr

Asp

Glu

Gly

Ala

Cys

Tyr

Arg

Pro

1.000

0.664""

0.778"

0.065

0.657"

0.687"

0.633"

0.799™

0.828"

0.656"

0.839"

0.701™

0.318

0.632"

0.734™

0.722*"

0.196

1.000

0.823" 1.000

0.142 0.157 1.000

0.582" 0.670" 0.621" 1.000

0.817" 0.761" -0.071 0.483 1.000

0.359 0.461 0.106 0.632" 0.286 1.000

0.894™ 0.874" 0.299 0.719™ 0.776" 0.486 1.000

0.658" 0.618" 0.058 0.714™ 0.678™ 0.845™ 0.733™ 1.000

0.643" 0.593" -0.089 0.388 0.596" 0.239 0.722™ 0.529 1.000

0.839™ 0.932" 0.232 0.813™ 0.757" 0.606" 0.914™ 0.783™ 0.681" 1.000

0.655" 0.848™ 0.186 0.6917 0.656 0.485 0.739™ 0.599° 0.637" 0.906™ 1.000

0.133 0.016 -0.095 -0.030 0.347 -0.023 0.251 0.291 0.490 0.101 0.029 1.000

0.586" 0.785™ -0.045 0.459 0.532 0.410 0.690™ 0.545" 0.592" 0.733" 0.607" 0.235 1.000

0.947" 0.857" 0.118 0.663™ 0.827" 0.434 0.893™ 0.734™ 0.700"™ 0.913™ 0.779™ 0.165 0.721™ 1.000

0.727* 0.682*" 0.124 0.390 0.580" 0.243 0.723* 0.520 0.675™ 0.677"" 0.584" 0.469 0.621" 0.730™ 1.000

-0.063 -0.013 -0.392 0.027 -0.069 0.655" -0.050 0.430 -0.072 0.061 -0.003 -0.216 0.005 -0.064 -0.094

1.000

XF 14 P FHEERE Y 17 PRal SR BRALSGHEAT AR 7B (R 2D WIAN, B MR BRAR b Z [ AH O
PEAE, GIEMSG, WA, HAPRRETEZ SRR Met 5 lle. Pro MFHE BRI AR CHEA 2.3,
HHAR 14 MEEERRIARSHESLE B B EKT, A IERIEZE K- Hrh Pro X5 Thr AHCIEIL R
REMIKT, HHAMEIERR AN R . HAL S PP a0 2 (R E A AR BE (AR G . B
T 14 M ERBEER 17 EERSEZFAR, RN EEREERZ MAATEAFREENMHEE, A
RN EERZ WAAAEEAFANGEEESUER, FIEE R — P EERRIR R R o€ A [F) & H B 4
A AR 25 RN I, DRI R SRadaed 3 1 0 W SR EAT AN [ £ S i W P R £ 5 DA

K3 WE 4 M EHEREERANERSHEE. TERFEMRITTRER
Table3 Eigenvalue of the principal components and their contribution and cumulative contribution of

amino acid component of 14 tested edible mushroom

S5y ESROK:) TR /% R TTERE%
PC, 9.942 58.482 58.482
PC, 2.054 12.081 70.563
PC;, 1.737 10.218 80.781

PC, 1.042 6.128 86.909
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FA A
1 T 14 M RFBHEERERERSMRE E
Figure 1 Scree plot of quality principle component analysis of 14 edible mushroom varieties from market

2.2 T 14 Fhir B 46 0 R o o i
2.2.1 R 14 T FH S 4 SR R 2 b 2 A3 FR IR

X 14 P B AT LA VPR, AR BB R — s UM R R & B2, 1M 1%
FREETA 2R S N AT A BE. RAMLGE TN . AT CATE 14 MBI 17
ANRIEEFR S B R 14x17 BO5ERE, FIF R 8 50 34T £ M. AR RE I 3 B4 0 #
SERWAR 3, A5G 3 A AR 4 AN FRGr, BT ZETTEREIAF] 86.909%, LiA T EHIE
TR IR IR G S, U] DLAIX 4 A E R E LRI 17 NIRRT bR AN 7)€ F B85 7
A AT VR AW . 4 A F RS E SCNEE—E RS (PCH « BB ERHS (PC  BB=FEMK
gy (PCy MIFEPIERSY (PCo , HHFR 4 AN 32 5o 0 RARFAE ] 20 -

CP;=0.280x,+0.279x,+0.290x3+0.056x,+0.24 1x5+0.259x5+0.188x7,+0.300x5 +0.264x9+0.237x0+
0.309x,,+0.268x,,10.08 1x,3+0.24 1x,,+0.298x, 5+0.244x,5+0.018x,;

CP,=0.088x,-0.111x,-0.021x3-0.052x,+0.17 1x5-0.137x6+0.51 7x7-0.072x5 +0.275x9-0.212x1¢+0.050x
+0.019x1,-0.329x,3-0.055x14-0.084x5-0.227x,6+0.603x/ 7

CP3=0.116x,-0.031x,-0.090x3-0.663x4-0.383x570.13 1x6+0.030x7,-0.077x5 +0.132x910.230x10-0.099x
-0.119x1,+0.382x135+0.114x,4-0.018x5+0.122x,6+0.315x/ 7

CP4=0.161x,-0.187x,-0.282x3+0.410x,+0.21 1x5-0.130x6+0.213x,0.029x5 +0.253x970.065x10-0.090x
-0.184x1,+0.635x13-0.156x,4-0.169x5+0.129x6-0.023x/ 7

7 3. R4 FE 2 w51, PC, )7 ZTTHR%E N 58.482%, EH—F WA MIRENXT, Met i
(x)s Lys &8 (x) Val &8 (x3) Pro && (x7). His &8 (x50 REEK; PC, I E TR
FN12.081%, EHE_FROHIRERT, Thr & (). Lys &8 () REEK; PC; T ER
BRER N 10.218%, FEHE=FEWAMRENF, lle SE () REEK; PC T ETTHREN
6.128%, HEHEWEMDMFERF, Cys & () REECK: LGE o Liks
Met. Lys. Val. Pro. His. Thr. Lys. Ile f Cys Al MENTI € 14 P& B S5 & TN 4845

#® 4 TE 4 FHEABEHEERHARE RS HRHE B S RAHEMS

Table 4 Principal component eigenvectors and loading matrix of amino acid component of 14 tested edible mushroom

FH 1 TR 2 A3 TR 4
ERRNACTES %) EEOACTRS Bnf LROACTRS 3 ERRNACTES )
Met 0.280 0.884 0.088 0.125 0.116 0.153 0.161 0.164

Lys 0.279 0.878 -0.111 -0.159 -0.031 -0.041 -0.187 -0.191
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Val 0.290 0915 -0.021 -0.030 -0.090 -0.119 -0.282 -0.288
Ile 0.056 0.176 -0.052 -0.074 -0.663 -0.873 0.410 0.419
Leu 0.241 0.759 0.171 0.245 -0.383 -0.505 0.211 0.215
Phe 0.259 0.815 -0.137 -0.196 0.131 0.173 -0.130 -0.132
Thr 0.188 0.594 0.517 0.740 0.030 0.040 0.213 0.218
Asp 0.300 0.945 -0.072 -0.104 -0.077 -0.102 0.029 0.030
Ser 0.264 0.832 0.275 0.394 0.132 0.174 0.253 0.258
Glu 0.237 0.746 -0.212 -0.304 0.230 0.303 0.065 0.066
Gly 0.309 0.975 0.050 0.072 -0.099 -0.130 -0.090 -0.091
Ala 0.268 0.845 0.019 0.027 -0.119 -0.157 -0.184 -0.188
Cys 0.081 0.256 -0.329 -0.471 0.382 0.504 0.635 0.648
Tyr 0.241 0.760 -0.055 -0.079 0.114 0.150 -0.156 -0.159
His 0.298 0.939 -0.084 -0.121 -0.018 -0.024 -0.169 -0.173
Arg 0.244 0.770 -0.227 -0.325 0.122 0.160 0.129 0.132
Pro 0.018 0.058 0.603 0.864 0.315 0.415 -0.023 -0.024

2.2.2 T 14 ME B LSS TN

2.2.2.1 HIBRBUHT

Wi AKX (D AN M S LRGSR REREE R 5. - PMEHBEER
MR 25 G 1R bR IO B B BUE A AME, 6 T A— 238 1808 CPy T &, WS u(e) HE KN

1.000, PitBAXNAIZELE CPyiX—

foz g

LRERbS LRI AR TUREE, TP 5 wCe) BNy 0, BT

£ CP X — L5 G fabs LRI A M iR ZE ;s X T F —ZR & 4808 CPL T &, WIS IE I u(o) &R
1.000, Ut AR CP X —ZRG4RbR LRI MM BURAF, TR ZE ) u(o) BN 0, UL R EE(E
CP X — 45 a fRbr LRI TR 22 X T Al —ZR G 9865 CP3 T E, B 5 u(es)(E 5N 1.000,
W LE(E CPy X — LR A fabn ERBU I S TR A, RIVEEIN u(o) (B R/ 0, BT D EEAE CPs
R G 1ahs LRI A S TR ZE s X T F —ZR G 4808 CPy T &, HE4E 1 u(xg) E AN 1.000, BiH
LR CPy X — RO TR LRI 10 fh B tf ORI TR () B/ 0, BEHIECK %6 7E CPy
KSR e AR br BRI TR 2 .

Figure 2 Chart of principle components of amino acid component of 14 tested edible mushroom
K5 HE 4 HEHEESATRGE. BE. REREE. D ERHF

Table 5 Comprehensive index values, weightiness, subordinative function values and D values of

2.081%

CP2 1

o g

il a5

CP1 58 4500,

B 2 WM ERBEERERAR TR E



CILE SRRz R&E %
14 tested edible mushroom and quality rank
LA TRIRE IR U
4 D {# 7
CP, CP, CP; CPy u(x;) u(xy) u(x3) u(xy)
T 0364  -1.017 0.902 1.427 0.535 0.000 0.792 1.000 0.524 5
i -0.218 0.036 0348  -1.338 0.352 0.268 0.644 0.128 0.359 7
KA zE -0.864  -0.897  -0.022 0.403 0.149 0.030 0.545 0.677 0.217 12
R -1.338 0917  -1211 -0.175 0.000 0.025 0.228 0.495 0.066 14
ST -0.465 -0.195 0.518  -0.410 0.275 0.209 0.689 0.421 0.325 9
R -0.710 -0.466 -2.067 1.122 0.197 0.140 0.000 0.904 0.217 12
i -0.004  -0.749 1.683 0.639 0.419 0.068 1.000 0.752 0.463 6
Lyt -1.170 2.913 0.181 1.104 0.053 1.000 0.599 0.898 0.309 10
KR i 48 -0.291 0.300 0.334 -1.148 0.329 0.335 0.640 0.188 0.357 8
(EONEE -0.677 0.118 0.667 -1.745 0.208 0.289 0.729 0.000 0.266 11
AL 1.843 0372 -1292  -0.846 1.000 0.353 0.207 0.283 0.767 2
PR 1.047 0.017 -0.785 -0.273 0.750 0.263 0.342 0.464 0.615 4
A g 1.050  -0.330 0.564 0.643 0.751 0.175 0.702 0.753 0.666 3
el iy 1.433 0.816 0.181 0.598 0.871 0.466 0.599 0.739 0.774 1
FEbR AU 0.673 0.139 0.118 0.071
2222 BEEGTRAUE I E
R & LR G TEAR TR IR, B —NERETEIR N 58.482%, T LRETRIR N 12.081%, =43

G N 10.218%, FHIULEGTEIRN 6.128%, ATHAN (2) RIMHMNE. Zi15HE, 4 MEETERN
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Figure 3 Quality dendrogram of 12 soybean varieties in jilin province.
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