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Comprehensive evaluation of the nutritional quality of Pleurotus ostreatus
cultivated in different fungus-growing materials substrate
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ABSTRACT: Objective To analyze the differences in growth and nutritional quality of Pleurotus ostreatus
cultivated in different fungus-growing materials substrate and to evaluate their nutritional quality. Methods Five
kinds of local fungus-growing materials in Guizhou, including Castanea henryi, Broussonetia papyrifera, Robinia
pseudoacacia, Betula luminifera, and Quercus glauca, were used as the main sawdust cultivation substrates to

cultivate Pleurotus ostreatus. The mycelial growth, main agronomic traits of fruiting bodies, nutritional quality of
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Pleurotus ostreatus were studied. Results The mycelial growth rate of Pleurotus ostreatus were faster on the
medium of Betula luminifera, while the main agronomic traits of fruiting bodies were better in Castanea henryi and
Robinia pseudoacacia sawdust cultivation substrates. The content of crude protein, Cu, Zn, and K elements of
Pleurotus ostreatus fruiting bodies in Robinia pseudoacacia sawdust cultivation substrates were the highest, while the
content of polysaccharide content, Na, Mg, Fe, and Ca elements of Pleurotus ostreatus fruiting bodies in Castanea
henryi sawdust cultivation substrates had the highest. The total amino acids and indispensable amino acids of the 5
kinds of Pleurotus ostreatus fruiting bodies were in the order of Robinia pseudoacacia>Quercus glauca>Betula
luminifera>Broussonetia papyrifera>Castanea henryi. The total medicinal amino acids were in the order of Quercus
glauca>Rabinia pseudoacacia>Betula luminifera>Broussonetia papyrifera>Castanea henryi.The main flavor amino
acids of Pleurotus ostreatus fruiting bodies cultivated in 5 kinds of fungus-growing materials were mainly sweet and
bitter amino acids, among which the umami and sweet taste of the Pleurotus ostreatus fruiting bodies cultivated in
Betula luminifera cultivation substrate was better. The evaluation of indispensable amino acid nutritional quality and
the comprehensive evaluation of nutritional quality indicated that the comprehensive nutritional quality of Pleurotus
ostreatus fruiting bodies in Robinia pseudoacacia sawdust cultivation substrates was better. Fe, threonine, alanine,
glutamic, arginine, aspartic acid, histidine, Zn, and polysaccharides were the main differential nutritional components of
Pleurotus ostreatus fruiting bodies cultivated with 5 kinds of fungus-growing materials sawdust cultivation substrate.
The correlation analysis results showed that the nutritional components of the fungus-growing materials were
significantly correlated with the mycelial growth rate of Pleurotus ostreatus, the agronomic traits of Pleurotus ostreatus
fruiting bodies, and mineral element content. Conclusion The effects of different nutritional quality of fungus-growing
materials on the growth and nutritional quality of the Pleurotus ostreatus fruiting body are different, while using
Robinia pseudoacacia as the main sawdust cultivation substrates for caltivating Pleurotus ostreatus is the optimal.

KEY WORDS: Pleurotus ostreatus; fungus-growing materials; nutritional qualitye; amino acids; correlation
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Table 1 Main nutritional content of different tree species

e MR

A B C D E
LU % 12.40+0.21¢ 25.20+0.02° 19.20+0.51° 22.70+1.03° 22.40+1.01°
AR % 55.10+3.02° 43.50+2.01¢ 49.70+0.41° 48.70+0.02° 52.30+0.11°
KRIEHE % 19.80+1.09° 22.70+0.03° 20.50+0.81° 18.80+0.15° 18.60+0.05°
HHLER/ (g/kg) 463.96+2.10° 428.95+2.10° 463.08+0.70° 443.61+5.57° 462.04+2.50°
2%/(2/100 g) 0.58+0.10° 0.66:£0.05" 0.85+0.03" 0.81+0.11° 0.56+0.06°
4f¥/(mg/100 g) 8.49+0.24° 12.44+0.42° 7.69+0.23° 11.84+1.52° 9.57+0.39°
4H/(2/100 g) 0.04+0.10° 0.14+0.02° 0.07+0.20° 0.08+0.15° 0.08+0.03°
Ca/(mg/kg) 4.40+0.12° 6.49+0.01° 3.26+0.03¢ 4.48+0.17° 9.55+0.01°
Na/(mg/kg) 51.10+0.89° 21.63+1.07° 29.37+0.89° 57.01£0.24° 11.32+0.40°
Mg/(g/kg) 0.57+0.03° 0.86+0.02° 0.31+0.01¢ 0.5140.02° 0.57+0.03°
Zn/(mg/kg) 13.68+0.15° 6.25+0.12¢ 14.56+0.53° 39.10+0.58" 11.21£0.52°
Cu/(mg/kg) 3.39+0.21° 3.81+0.10° 2.17+0.10¢ 5.27+0.10° 3.02+0.16°
Fe/(mg/kg) 79.7145.84° 74.83+2.80¢ 294.98+6.46 15.51+1.74° 148.09+4.06°
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Fig.1 Effects of different fungus-growing materials on the mycelial
growth rate of Pleurotus ostreatus
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Fig.2 Effects of different fungus-growing materials on the colony
morphology of Pleurotus ostreatus
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Table 2 Effects of different fungus-growing materials on the main agronomic characteristics of Pleurotus ostreatus fruiting bodies

LR RS T ARBCR /A TR B /em W 6 B AR /em DA B fom T E /g s /d
A 14.00+0.07° 8.20+1.68" 8.05+1.46° 9.4746.07° 44.97+17.61° 20
B 7.25+4.79¢ 4.38+4.73¢ 4.88+5.78¢ 7.96+5.41¢ 45.22+16.88° 24
C 15.25+6.90" 7.50+4.92° 5.90+5.05° 11.85+5.15° 61.17+11.96° 22
D 8.00£0.00° 7.78+3.43° 6.73+2.80° 10.09+6.65° 57.10+18.56° 24
E 5.75+2.06° 5.52+4.82° 3.93+4.46° 7.3246.12° 39.87+18.96° 24

T B A P AR R 22 (n=3), A — B AR RN T RER R AL I 2 5 .3 (P<0.05), 3% 2~4 [
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Table 3 Effects of different fungus-growing materials on
nutrient components of Pleurotus ostreatus fruiting bodies

WM LA H/% HLIE /% LA /(mg/g)
A 33.61+0.79° 0.82+0.03" 118.44+0.03°
B 31.13+0.12¢ 0.73+0.03¢ 106.94+0.02°
C 38.04+0.07° 0.62+0.01¢ 90.63+0.33¢
D 33.08+0.12° 0.97+0.02° 97.75+0.05°
E 37.76+0.18° 0.72+0.01¢ 96.10+0.06¢
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Table 4 Effects of different fungus-growing materials on the contents of mineral elements of Pleurotus ostreatus fruiting bodies

WMFIZE  Na/(mg/kg) Mg/(g/kg) Cu/(mg/kg) Fe/(mg/kg) Zn/(mg/kg) Ca/(g/kg) K/(g/kg)
A 0.42+0.02° 1.55+0.05° 7.83+0.19° 121.89+0.04° 38.26+0.25° 1.55+0.05° 13.53+0.25°
B 0.25+0.03¢ 0.89:£0.01° 6.36+0.12° 83.47+0.37° 42.56+0.06° 0.83+0.05° 13.53+0.02°
C 0.30+0.01° 1.02+0.01° 8.41+0.21° 115.55+0.31° 51.35+0.18* 1.09+0.12° 13.82+0.01°
D 0.31+0.01° 0.53+0.02¢ 5.84+0.18¢ 63.31+0.22¢ 43.20+0.18° 0.54+0.03¢ 13.76+0.02°
E 0.18+0.01¢ 0.1440.02° 3.61+0.09° 52.5240.08° 26.36+0.03¢ 0.1440.01° 8.53+0.03"
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Table 5 Effects of different fungus-growing materials on the contents of amino acids of Pleurotus ostreatus fruiting bodies

FHLER 7 #/(mg/100 g)
V=3 N S,
SR TN
R A B C D E
K45 iR (aspartic acid, Asp) 35.38+0.23¢ 9.60+0.05¢ 5.32+0.09¢ 36.54+0.18° 52.67+0.31%
7394 /R (glutamic acid, Glu) 42.59+0.06° 65.56+0.34° 108.07+0.06" 85.78+0.02° 111.44+0.21°
P& 2 (threonine, Thr)* 53.35+0.24¢ 57.55+0.27¢ 143.69+0.20° 91.48+0.14° 112.44+0.15°
2253 R (serine, Ser) 15.66+0.06° 15.42+0.22° 27.06+0.04* 15.75+0.11¢ 18.32+0.26"
H & B2 (glycine, Gly) 4.85+0.05¢ 5.43+0.15° 9.41+0.19° 6.25+0.18" 5.76+0.12°
N A (alanine, Ala) 39.10+0.01¢ 81.64+0.05° 118.24+0.07° 60.51+0.28° 65.45+0.13°
}i & M (arginine, Arg) 78.54+0.03° 91.51£0.16° 117.18+0.21° 82.55+0.02¢ 118.5640.13°
2H % B2 (histidine, His) 11.74+0.04¢ 33.73+0.02° 33.21+0.13° 18.87+0.13¢ 19.82+0.04°
% 2 (valine, Val)* 2.57+0.01¢ 3.06+0.06° 8.15+0.03* 4.69+0.07° 6.43+0.03°
P i 24 ik (methionine, Met)*# 4.3140.01° 5.25+0.04° 6.66+0.24° 3.7120.05" 3.2440.12°
SEEC PR (isoleucine, Tle)* 5.04+0.06* 4.44+0.04° 5.88+0.03" 2.86+0.01° 3.54+0.02°
L9 M8 (leucine, Leu)* 11.93+0.06° 10.41£0.05° 12.45+0.18* 7.23+0.03¢ 8.48+0.11°
% 2 R (tyrosine, Tyr) 15.80+0.05¢ 17.74+0.16° 22.62+0.21° 14.42+0.07¢ 22.14+0.19°
7R % B2 (phenyalanine, Phe)* 12.63+0.06" 11.86+0.01° 15.07+0.01° 9.64+0.12° 11.72+0.05°
2R (Lys)*# 15.53+0.18" 18.93+0.06 25.29+0.07° 14.33+0.04° 15.40+0.07°
e %R (cystine, Cys) 18.35+0.18° 17.46+0.03¢ 22.3140.03" 13.75+0.01° 15.11£0.11¢
Jifi % B2 (proline, Pro) 1.1240.07° 0.00+0.00¢ 0.27+0.03° 1.3140.17° 0.16+0.08¢
BE LR (total amino acids, TAA) 368.49 449.59 680.88 469.67 590.68
W S HE R (indispensable amino acids, TAA) 105.36 111.50 217.19 133.94 161.25
4 25 P ML . . .
B %g&(t"ﬁwﬂ:j?mal amino acids, 210.80 222.99 305.33 248.89 330,81

T #FR NIRRT IR ; #m BR I R . Rl — 17 AR/ NG TR 3R 4l 7] 25 57 i 35 (P<0.05) . B2 &R KRR+ =R+ H
SR+ 5250 2 R ARG R + T R+ 2 R+ 2R TN 2 R+ 2

26 TEEHEENE TSmO ABURHE b0 Aok R & s, (o
R IR A . (UAA+SAA)YBAA HHAET 1
R R R kR, g Ao AL, (UAATSAABAA IETRIE

N mysivolip e Avimiainiiioel % PR EIERR 4 IS, BT | (R OR R 1

£ G S % 86 9 08 A (as . G ok oS FEBHETU A BRI RUAAISAA BAA

At GlysProrSercTh b B (olosLonvers CULTE 132207, 1S R BRSO M7 551

' ok AR dslerben 5 D RERIR A, HL P L M g 5
Phe+Try+Val+Arg) TG 2 2R (Lys+Tyr+Cys) 4 25, i

ST SHRHER WINPT IRUAATSAAVBAA fifl, BERIVEIEE.

SRR O B B AU R L ERG, MARks  27  TFRIEMIEFERNE S EREFNETN
%)ﬁ**mﬂi@lﬂﬁﬁﬁ%%%ﬁfiﬁlé"ﬁ%?ﬁfﬁﬁ’ﬂ FEAE/ N T IR R THRIR 5 TR B RS B T SR A
FEMR, TR . 6 B AN XIB B B o HhoR g M HE iR 2 R 5 B A IR Y B R M U R 9T FAO/WHO *%fﬁﬂlé
BERR 5 SRR 1 PR T IR AL R . 15 TR R 2, MR, B 5 Fivk B M H-T- A b b Z AER o A

T IRl 5 5 o g O - B A B B R 5 i v T At 4 i HIF R 1S FAO/WHO A5 Hy B 0T, E’Eﬁtﬁ}\ﬁi

F6 TREIEMIHERMNEFLFE2RTEBEF M

Table 6 Effects of different fungus-growing materials on the flavor amino acids of Pleurotus ostreatus fruiting bodies

[Ep ) e S/
ok (mg/?(?o/ o) (mZ/I?OA(; o) (mg/?(% o) ?mtfi%% UAA/TAA SAA/TAA BAA/TAA (UAA+SAA)/BAA
A 77.97 114.08 142.56 49.68 0.21 0.31 0.39 1.35
B 75.16 160.04 178.00 54.13 0.17 0.36 0.40 1.32
C 113.39 298.67 221.22 70.22 0.17 0.44 0.32 1.86
D 122.32 175.30 143.97 42.50 0.26 0.37 0.31 2.07
E 164.11 202.13 193.93 52.65 0.28 0.34 0.33 1.89
RS SR (umami amino acid, UAA); FiE & JER (sweet amino acid, SAA); TR JEFR (bitter amino acid, BAA).
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ARSI BA 2R, (AR iR
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il R S B, B KSR RL, RSN TE
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28 ARIEMEFREEMNEEFRMRAOE/RS M
OPLS-DA ##f

S5 RIS 7 E TS0 e G PCA

e AT, W 2 o B, R0 1R SRS 2
R ZTECRIAT] 81.00%, ULHATREUR 2 4~ F A5 TT LA
R TR BR PRI KRB, H 5 ARES A2, Feil
SEIRRA 5 T 4 2043 B K, U BH AL SR B 2 T oS
M ERE TR T S A 4 HHAHEER. Bk 9 Ak 10
AAL ERSY 1R 2 E S TR AR, Hd L
Lys.Ser.Ala.Gly .Phe 51k &K, 5THkZE 5314 96.80% .
95.60% ., 92.00% . 90.00%F1 87.30%; Tl 2 ETLEEST
FYIFOCER, 4% Mg, Ca. Na, Fe. Cu skFim KT H
flug bR, TR 97.00% . 95.10%. 85.00%. 84.80%F
84.60%. I8 11K £ 8 b S LA Bl A ThR AL AL B 1 454
e P R = i E L N IS Y WA B N H D R e e L
Xof IO P ARFAE L o7 T R BB 43 S R R 22 R B9 1R
B, R ERD LA MR F 50=0.575F +0.425F ) HiR
P78 7 B A 5B A5 TR 1S () T R s et iz ) B
TR ZRGAT Ay, G A543 R U0 A TR b R s i o
Rz O B2 478 5 b BB, 45 RAN% 10 Firs, JRL .
SRR SRR T 3, LRGE IR R, SR MERIE X
BT IL T ok Bz M HL 2R A B SR i 25 . R OPLS-DA
SyHT VIP (ERTF 1 ik HAT S 22 S 1 e gy, L0k
o Fh2E RNy, U Fe Ml Zn 2 R 4 FiJL K, Thr.Ala,
Glu. Arg. Asp Fl His 6 Fiiif 232218 X 205, o Fe Ml
6 R g A LRI FBEIX 5y 5 FIRIM s B R e ) H-5 5%
JO I b 2 1 2 5 LA
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Table 7 Comparison of the mass fraction of essential amino acids and pattern spectrum of Pleurotus ostreatus from different
fungus-growing materials

WA LR BT B %

SRR FAO/WHO 5, 2GR
A B C D E
J5 %R (Thr) 14.48 12.80 21.10 19.48 19.04 4 5.1
IR (Val) 0.70 0.68 1.20 1.00 1.09 5 7.3
FR i 24 2 (Meet) 1.17 1.17 0.98 0.79 0.55 35 5.5
SEEM(le) 1.37 0.99 0.86 0.61 0.60 4 6.5
L& R (Leu) 3.24 2.32 1.83 1.54 1.44 7 8.8
AN IR (Phe) 3.43 2.64 221 2.05 1.98 6 10
R (Lys) 421 421 3.71 3.05 261 5.5 6.4
At 28.59 24.80 31.90 28.52 27.30 35 49.6
=8 AREMHHEEMNENIER TS RUCFTSER
Table 8 Results of AAS and CS of Pleurotus ostreatus from different fungus-growing materials
SO AR Tb2FE 55
A B C D E A B C D E
I R (Thr) 361.95  320.01 527.59 486.94 475.89 128.09 130.56 151.57 155.97 155.08
AR R (Val) 14.00 13.61 23.94 19.97 21.77 5.28 9.94 12.31 11.45 12.69
FH B iR (Meet) 33.42 33.36 27.95 22.57 15.67 11.16 12.84 7.58 6.82 4.82
R AR (e) 34.19 24.69 21.59 1522 14.98 15.42 12.84 7.91 6.21 6.22
LA TR (Leu) 46.25 33.08 26.12 21.99 20.51 49.42 40.75 22.66 21.27 20.18
RN 2 (Phe) 57.13 43.97 36.89 34.21 33.07 59.46 52.76 31.17 32.23 31.70
#1542 (Lys) 76.63 76.55 67.53 55.47 47.40 46.79 53.89 33.48 30.66 26.65
2 — BRI R Val Val Ile Ile Ile Val Val Met Ile Met
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Fig.2 Principal component analysis and OPLS-DA Analysis of nutritional quality

Table 9 Eigenvectors and loading matrices of principal

component
sk KB F s %Y

2 1 2

HHEA 0.610 —-0.512 0.047 -0.053
HH AR i —-0.812 0.093 -0.062 0.010
EZ2 ~0.582 0.697 -0.045 0.072
Mg 0.125 0.970 0.010 0.101
Fe 0.440 0.848 0.034 0.088
Cu 0.477 0.846 0.037 0.088
Na -0.119 0.850 —0.009 0.088
Zn 0.558 0.545 0.043 0.057
Ca 0.174 0.951 0.013 0.099
K 0.142 0.807 0.011 0.084
Asp ~0.665 -0.506  —0.051 —0.052
Thr 0.739 -0.547 0.057 -0.057
Ser 0.956 -0.116 0.073 -0.012
Glu 0.529 —0.824 0.041 —0.085
Gly 0.900 -0.112 0.069 -0.012
Ala 0.920 —0.144 0.071 -0.015
Cys 0.849 0.485 0.065 0.050
Val 0.757 -0.567 0.058 -0.059
Met 0.847 0.453 0.065 0.047
Ile 0.744 0.575 0.057 0.060
Leu 0.618 0.671 0.047 0.070
Tyr 0.764 —0.490 0.059 -0.051
Phe 0.873 0.293 0.067 0.030
Lys 0.968 0.186 0.074 0.019
His 0.700 —0.064 0.054 -0.007
Arg 0.704 —0.654 0.054 —0.068
Pro -0.535 0.340 —0.041 0.035

Fz10 EHSESHEF

Table 10 Principal component scores and ranking

[ERZELES F) F Faa HE#
A -0.651 1.341 0.196 2
B -0.125 0.403 0.100 3
C 1.854 0.168 1.138 1
D -0.861 -0.306 -0.625 4
E -0.216 ~1.606 -0.807 5
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HIHE XM

XF 5 BN IR LY SR R 0 A R RN SR T
TrARSEET, S5RUNE 3 Fin. AR S R R 5L i
2o KR 5 TR T R R A ORI DG, ST
YR FA DL A R IR AR, Hop st DR Kol
AR & it 53 UM G (P<0.05), R M ARTR
AP R, YRR AUA ML S L, 2K
18, FERR A MRS T 02 A A A
P, PR ERAERK R . FIASUES Fe Al Cu
S, BHAMAS Na&E. Cal5 Na, Mg, Fe, Cu &t
4 5 5 35 TR A G (P<0.05), SR M fif B I4 5 A AL it A
Wt 238 IEAH P (P<0.01) . FSXRE M iG55 2R 47
AR GREMAMEE, Hfh Na SRS5EIEESRER
F A (P<0.05) 0 £5 5t R S SR =22 A1 A7 AEAS [ A B
FYIEASEE, SHEAM S a2 A, BS54
£, g, KEE. AR, 28, e E
A A (P>0.05) M ME TSR, TRM B FEA s 32
SRR M B 224K . PR Z R T Y BOC R &
ARG, U BH R R 3T i R 0 R A A R L
EIEEH.
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Fig.3 Correlation analysis between the main nutritional contents of fungus-growing materials with the growth characteristics and nutritional quality
of Pleurotus ostreatus
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