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Abstract: To clarify how substrate composition influenced the nutritive profile and protein nutritional value in Stropharia

rugosoannulata under selenium enrichment, the nine agricultural by-products were used to cultivate Stropharia rugosoan-
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nulata, rice straw, corn stalks, corn cobs, weeds, peanut stalks, Lentinus edodes residue, Pleurotus ostreatus residue, Auric-
ularia auricula waste substrate and bamboo leaves. The results showed that selenium-enriched cultivation significantly in-
creased both yield and selenium concentration of Stropharia rugosoannulata (P<0.05). Specifically, the selenium content of
Stropharia rugosoannulata cultivated with raw corn cobs was the highest, reaching 154.41 mg/kg, which represented a
203.53-fold increase compared with the non-enriched control grown on the same substrate. Significant variations were ob-
served in the nutritional quality of selenium-enriched Stropharia rugosoannulata cultivated with different substrates. Sele-
nium-enriched Stropharia rugosoannulata produced on corn cobs and weeds contained significantly more crude fat
(P<0.05), whereas those cultivated on corn stalks and bamboo leaves showed higher crude protein but lower crude fibre
(P<0.05). Regarding protein quality, fruiting bodies from spent Pleurotus ostreatus residue exhibited an essential amino-
acid pattern closest to the WHO/FAO reference and the highest SRCAA (amino-acid ratio coefficient score). The highest
AAS (amino acid score) and CS (chemical score) were obtained with mushrooms grown on Auricularia auricula waste sub-
strate. The comprehensive evaluation showed that the selenium-enriched product from Auricularia auricula waste substrate
had the highest protein nutritional value, and selenium-enrichment cultivation improved its protein nutritional value. This
study provides a theoretical basis for the application of selenium-enriched Stropharia rugosoannulata and its development

as a new protein resource.
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R, RERTEZEPLEMHERSR, HarHREgeet iAol
FEFE L A A R S S5 TR ARl Sy 2041, SRR,
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Table 1 Cultivation formula of Stropharia rugosoannulata
[} [ ARFE R
1- IR R P 1 FEHL100%-+Hif, Y2750 kg
: 1-2RE B9 AR F#7100%, %750 ke
2-1F KN E AR T KAF37.5 kg+REHL12.5 ke+ifl
2 2-2F KA H B KT EHKFF37.5 kgtREH12.5 kg
3-1 B KO B AR TKIR37.5 kg +HAE 1 12.5 kg +Hif
3 3-2 F A AR S T K375 keg+HRER12.5 kg
A4- 1R B R AR HR037.5 kg+RE5E12.5 kg+ifi
4 A2 R B ZRE037.5 kg+RFE12.5 kg
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Stropharia rugosoannulata cultivated with different composts

KERTZ ZEE5 2 W55 FRET 12.70%. 17.54%.
43.55%. 49.79% . SR BRI B KU AR A il
HeBE P RERTEZE R | 4 . SR FNEE MR R TR Y
T WA T o FOROE AR E AR B R
BREEZE AR S R, O 445.81 mg/kg. USHINEUEAN
P G 2R AT LABH AR R BR 55 i 1 A 1K, o ki
FLTR A B 3R Rk 35 i HoAT A R 1S, ARk
i P TS AN ], PR s e T R AR R
BREGHE T IR TR SO B2 . E Ak By SR



82 - 8 TR

2026 4F 6 A

—~

>

h

(e}

(=3

(=]
1

(B) 80

(=)
(=]
T

Cufr & (mg/kg)
s
(=]
-
o

[3®]
(=]

— DRI ©

1 AR
Noeiips e

,-\
O
-
M N
A

—_
W
T

Criv e (mg/kg)
5

e
W

—

=}

N
=]
o0

g
o
—

Mo & i (mg/kg)
=)
~

R
[

O s 4 6 7
[iYiR=2
4 RFEE SRR KERZEZER Fe(A) . Cu(B)., Cr(C),
Mo(D)JuLE & im

Fig.4 Contents of Fe (A), Cu (B), Cr (C), Mo (D) of Stro-
pharia rugosoannulata cultivated with different composts
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(P<0.05), K0S A=A w8 Al g 77 G 2 e e, R
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Table 2 Selenium contents of Stropharia rugosoannulata culti-
vated with selenium-rich and conventional cultivation

B HIARES (mg/kg) B (mg/kg)
1 1.04+£0.01° 73.78+0.04°
2 0.95+0.01° 33.27+0.01°
3 2.1340.02° 33.49+0.02°
4 1.36£0.01° 44.60+0.01°
5 0.68+0.02° 32.88+0.03°
6 1.66+0.01° 51.26+0.01°
7 2.11£0.01° 37.83+0.02°
8 1.41+0.02° 22.86+0.01°
9 0.88+0.01° 22.15+0.01°
10 0.75+0.01° 154.41+0.02°

TE: AT R/NG TR 22 57 1. 25 (P<0.05)

il & 44 0.15~5.0 mg/kg FUBRIE, IZRIR TG 45T B
B, vIE S S IR AR S T R N o
24 RKEHRERS =MW

O3 7 R A v, (R Bk 2 e i A SR A B B 1
Frhr, BERENS ST 2-1. 3-1. 3-2, 4-1, 7-1, 7-2 I 8-1
SF 7 ABECITARBE M IR 55 2 1) S AR T R
HEI G, AR AN AN 3 TR . KBRS 46
Kl 545 18 Fha e, & LA 254, Hp g
oA LTFY 8 Fha LR, 55— M il & LR 2
HR . KERTEGEIERR b & B s A 2R, Haks:
RAEIR, A 2R AN R AR S E 20 S PR LR,
JERERTE ah EEAR Y T2, Forh SRR TR B
e Ty AR A5 Z BR AN R A R &t e, 7 11.24 g/
100 g, 52 FEMR M AR 35.02%, HAB 77 4% 5% ik
BRAG 47 SR AN R A SR I & B 7~10 g/100 g,
FILIR I 26%~30% -

SR BE Ty A% 5% A CBR 35 2 1) T 2 R 5 Y
TE 10 /100 g A&ty , R S ETE 30 g/100 g /ity
S B TS AT AR IS 1 RCBR 56 4 T S SR B R S A
LR B A FUE =, M 39.87% 5 T F- 45 A A i
T RN B A EL R B R AT IE 11 RBR 6 4 T 2 S
S EURR S I LUAEAIR T 35% 4, HARC 7
A RER 5 25 00 T 24 LR A i 5 P B R Y M Y
=T 37%0 ANIRIC 7 A% 3% i RBR o5 2 2l RL I B i AL
TrAEZE5, (A RER T s a2 L1 & i BV LS o
2.5 BMAKEHERREFNENTEN

WG R IR AP IS | e 2 Rk L 5 IS 2 5 e 2
FIBE SR E SRR 2R . R T AR S
ML TTF PRI T SRR, IR 25 5
BT, 28 R R AR . R 4 0]
1, ARy R 55 o i Rk 35 4% 5 WHO/FAO 2
H SR b, (0200 . AR P 2 R+ 196 2R S
SR 1Y L A5 122 30T BB 5 T WHO/FAO, HiAth 75 2
RS S E MR T WHO/FAO 5. BRSP4 B v e
A, FHAb P 355 H A 1 RER 55 45 7 S ISR A i 22
BRI,
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Table 3 Amino acid content of Stropharia rugosoannulata cultivated with different composts
) IR (g/100 g)
SR
2-1 3-1 32 4-1 7-1 7-2 8-1
AR BR Trp" 0.50+0.01° 0.42+0.01° 0.46+0.01° 0.44+0.01¢ 0.28+0.01° 0.50+0.01° 0.56+0.03°
REH W Asp” 2.91+0.01° 2.37+0.02° 2.89+0.03¢ 2.70:0.02° 1.53+0.03¢ 2.93+0.03° 2.95+0.02°
IR Thr” 1.80+0.02° 1.37£0.03" 1.8440.02° 1.60+0.03° 0.87+0.02¢8 1.81+0.02° 1.77+0.01¢
225 FRSer 1.47+0.01° 1.16+0.01°7 1.45+0.01¢ 1.42+0.01° 0.77+0.01¢ 1.560.04° 1.61£0.05"
B ARG 7.09+0.02¢ 4.66+0.02" 7.13+0.02¢ 5.27+0.05° 2.61+0.02¢ 7.85+0.03° 8.29+0.03°
HEmGly 1.39+0.03" 1.16+0.03¢ 1.51£0.02° 1.35+0.01¢ 0.80+0.06" 1.37£0.05¢ 1.39+0.01°
HAE Al 1.60+0.02¢ 1.46+0.01° 1.85+0.03° 1.72+0.02° 0.95+0.05° 1.72+0.04° 1.67+0.02¢
SRR Val” 1.71+0.03" 1.33+0.02° 1.81+0.03° 1.52+0.03¢ 0.85+£0.01¢ 1.64+0.03¢ 1.610.03¢
SesERIe" 1.36£0.01° 1.12+0.03° 1.43+0.02° 1.27+0.02¢ 0.73+0.05¢ 1.23+0.02° 1.26+0.02¢
SR MR Leu” 2.26+0.01° 2.02+0.02° 2.39+0.01° 2.16+0.02¢ 1.33+0.03¢ 2.050.01¢ 2.04+0.04°
fi% R Tyr” 0.97+0.02° 0.83+0.01¢ 0.83+0.01¢ 0.81+0.03¢ 0.54+0.01° 0.9440.03¢ 0.99+0.03*
AN Phe” 1.68+0.03° 1.43+0.02¢ 1.79+0.02° 1.48+0.01° 0.87+0.02" 1.43+0.05¢ 1.37+0.03¢
WA Lys 2.02+0.02° 1.61£0.03" 2.08+0.03" 1.77£0.02° 1.05+0.032 1.98+0.01° 1.91+0.01¢
2H# R His 0.89:0.04° 0.70+0.02¢ 0.9240.02° 0.76+0.02¢ 0.46+0.04" 0.88+0.03¢ 0.88+0.02¢
THE R Arg 1.97+0.02° 1.61+0.01° 2.00+0.01° 1.74+0.01¢ 0.93+0.03¢ 1.84+0.04¢ 1.72+0.03¢
& i Pro 1.11£0.03" 0.90+0.02¢ 1.25+0.02° 1.08+0.03¢ 0.59+0.05" 1.060.02¢ 1.08+0.05¢
AR Cys 0.48+0.01¢ 0.46+0.03" 0.54+0.03" 0.50+0.02¢ 0.32+0.05¢ 0.52+0.03¢ 0.56+0.02°
A RMet" 0.47+0.03¢ 0.43+0.02¢ 0.48+0.02° 0.50+0.01° 0.32+0.01" 0.48+0.05" 0.44+0.03¢
JN‘%@%%% 11.8 9.73 12.28 10.74 6.3 11.12 10.96
HILMRBET 31.68 25.04 32.65 28.09 15.8 31.79 32.1
E/T 37.25 38.86 37.61 3823 39.87 34.98 34.14
i P A — AT AR NG FREFR 22 5 B35 (P<0.05) s #FRICHI T B IEIR, *FRICH) N R IR E LR .
F 4 ARREFERERR KR 35 05 00T s SR A A%
Table 4 Essential amino acid composition of Stropharia rugosoannulata cultivated with different composts
I W A HETRZH F8L(g/100 g#R 15T
2-1 3-1 32 4-1 7-1 72 8-1 FAOREEL XA
SRR 3.30 3.22 3.35 3.33 3.56 285 3.27 4 6.6
SERIR 5.48 5.80 5.59 5.66 6.49 475 5.30 7 8.8
IR 4.90 4.62 4.87 4.64 5.12 459 4.96 5.5 6.4
HARRANERR 230 2.56 239 2.62 3.12 232 2.60 3.5 5.5
R 121 121 1.08 1.15 1.37 1.16 1.45 1 1.6
TRN FR I R 6.42 6.49 6.13 6.00 6.88 5.49 6.13 6 10
IR 436 3.94 431 4.19 424 4.19 4.60 4 5.1
ETERN 4.15 3.82 424 3.98 4.15 3.80 4.18 5 7.3

R @FEBRVF APPSR i B SR

Wity EIEMRFE L (EAAD 2 H AP B 8 15t

JEIEATE IRV, TSRS A PR Fa AR an & 5 N
26 TN A% B A Ly ANV 2 PR R Iy A1, H
b BE T 14 R BR 5 25 2 TN 2 IR 1 2 R V40 YA v T
100, AT A T 7 S — PR il M R I AR L B s . B
R B B AT AR B I KER TR 4519 AAS A CS 1
SR, Ay Bch 41.56 F1 43.21, F KRR Bk ES IR
BRIEGHE AAS Fl CS BIREAR, 435324 30.77 F131.99.

SR HU M R B AR P A R B, T
WHO/FAO W2 FEmptsi=t 1 & BT & PP
2% 7 "], ASRIEC 7 i LR LUAE R4 (SRCAA)
ZESPANK, V-2 BRI B G 0 AR BT ) R ER 35 4% SR-
CAA =, o~ 89.28, FKRFFEAHL Iy AR B% i KBk 36
5 SRCAA 1A,  83.59,

BB, EAAT #2507 100, 1590025 1 5T S5AnEE E
18] A e B R P 2 Wl 422 0T, S R M (B v s 2RI
(BV) SZ TP R U i) 8 1 BT g A LA R FH R B i FE
EFEHEEL(ND 7625 B8 B i & 55 e R iR 4l
AT EE R B IR . 3 8 Al ANHEL T
FIRERZEHE EAAT Al BV #8320, HiAP 443 E i
J7 EAAL 1 BV 55, 43501207 99.18 F 96.41; 4[]
B AR B A9 Bk 35 48 NT 225724880k, Hod P B id
T RERTE 4 NI e, o 42,720 P45 B i & i fic
T ARFE I RBRT5 4% NI 5%, 4 20.28,

M T D FERREF S TP R IR 35 45 25 11 BT F M0 (H,
HBARPIMCEANSE, R 8 A, AREIEFFRRER BT K
PR 5 5 A 008 SR SRR L T A G I >
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F 5 AFEBFRRARI R S G IR (AAS)

Table 5 Amino acid scores (AAS) of Stropharia rugosoannulata cultivated with different composts

J— AR5
LRI

2-1 3-1 32 4-1 7-1 7-2 8-1
SR 82.42 80.43 83.69 83.14 89.02 71.25 81.82
SERR 78.27 82.89 79.92 80.80 92.68 67.86 75.70
R 89.04 84.09 88.53 84.27 93.13 83.42 90.20
AR R 65.80 73.04 68.22 74.82 89.20 66.20 74.21
R~V 34.63 34.47 30.77 32.92 39.02 33.10 41.56
KN AR AR 107.07 108.20 102.22 99.95 114.63 91.53 102.16
IR 109.09 98.38 107.68 104.75 106.10 104.85 114.94
AR 82.91 76.41 84.74 79.61 82.93 76.00 83.64
AAS 34.63 34.47 30.77 32.92 39.02 33.10 41.56

6 AFIEFRPRIE IR S 25 14 (CS)

Table 6 Chemical scores (CS) of Stropharia rugosoannulata cultivated with different composts

R 2B
TR
2-1 3-1 32 4-1 7-1 7-2 8-1
S AR 80.14 79.64 82.86 82.33 88.15 70.55 81.01
SERIR 99.88 107.73 103.87 105.01 120.45 88.19 98.37
TR 122.75 118.06 124.30 118.32 130.75 117.12 126.65
HARRANERR 67.18 75.94 70.93 77.79 92.74 68.83 77.16
OHER 35.36 35.84 31.99 34.23 40.57 34.42 4321
RN R R 103.06 106.06 100.20 97.97 112.37 89.72 100.15
INER 137.26 126.07 137.98 134.22 135.95 134.36 147.28
ETERN A 91.10 85.50 94.83 89.08 92.80 85.05 93.59
cs 35.36 35.84 31.99 34.23 40.57 34.42 4321
7 ANFIEEFERIARER Rk 35 25 A AL LU H R UM &SR U E R 50y
Table 7 RCAA and SRCAA of Stropharia rugosoannulata cultivated with different composts
IR LA R BOR R SER LU R 80
FILRRFNS
2-1 3-1 3-2 4-1 7-1 7-2 8-1
Sse 0.94 0.94 0.95 0.97 0.94 0.89 0.91
SEAR 0.89 0.96 0.91 0.94 0.98 0.85 0.84
R 1.01 0.98 1.01 0.98 0.98 1.04 1.00
AR+ R 0.75 0.85 0.78 0.87 0.94 0.83 0.82
AR 1.38 1.40 1.22 1.34 1.44 1.45 1.62
RN R+ R 1.22 1.26 1.16 1.16 1.21 1.14 1.14
TR 1.24 1.14 1.22 1.22 1.12 1.31 1.28
MR 0.94 0.89 0.96 0.93 0.87 0.95 0.93
SRCAA 83.59 86.49 85.89 88.10 89.28 83.72 84.54

8 ARG FRHR B KR U SR EHT

Table 8 Sort of protein nutrient value of Stropharia rugosoannulata cultivated with different composts

B SRR (AAS)  LEITA(CS)  HILMR IR EF (SRCAA)  TREIERIEE(EAAD WM (BYV)  EFREE(ND I HE4

2-1 34.63 35.36 83.59 98.18 95.31 40.50 0.9027 4
3-1 34.47 35.84 86.49 98.34 95.49 34.24 0.8990 6
3-2 30.77 31.99 85.89 98.65 95.83 42.14 0.9101 5
4-1 32.92 34.23 88.10 99.18 96.41 37.88 0.9039 3
7-1 39.02 40.57 89.28 98.92 96.12 20.28 0.8812 7
7-2 33.10 34.42 83.72 98.99 96.20 42.72 0.9061 2
8-1 41.56 43.21 84.54 99.16 96.38 38.18 0.9058 1

V-2 DRI PIC 7> 2% R AN E 7 > FORAT 5 A B T > HEHPBUE IR EE S . FETO P E S LR4ER | LT 4E
P STN s e b SN T Ry e o A N T s N R EART, TOHLEREE, AT RBR R 4 R 22 AR A AT
PR LI B -2 T 9 Dy S SO AR A AR i 2 1Y) iz PR TE U S H AR S SR oy . B
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B RE 5 HE e HL AR T IR S L T A % )
S
3 #Hig

FFHACAERT L AT BT | 522 B RS N DA H 2
PR AR FE WA B AL Gk B bR s Bk a5
i, A RGO RR 4 . BRATIFEC T Ab, Bk R HE
b S i RER T B MR, P PR oK
OSBRI B B R ik 2371.62 kg ANFEIRIRESE
FoBlR B 10 RER TG 4 I A TSR], DA KT R
FORL B A AR 35 14 RCBR 55 25 2R F 0 5 2 =k 41.25% .
e AR RBR 26 4 (AU 55 i dnd &4 i1 (P<0.05), {H.
ANTRIHE T & M CRAT T ASTR], Horp FAGE A A E iR
B M R R 5 2 e AT AR e -, HLAG 2 e dpe v, ik
154.41 mg/kgo X RERTELEE A TSR ETE, H
SIS 4, o5 — B I R % . P4 T
BT A AR B A R BR 55 4 6 T A LR S i
WHO/FAO #5X, [RIFHZBL 71 SRCAA feisrs JAAR
HR PR B ARAR RS 1 KBRS 4 AAS fermr, BEEHATA
PRSP 5 1) S SR AR e 30T s £ B PR KR s 4 2R
FBTE IR A, DASR A R o R 1 i ek o5 4
AT E IR B . KERTE 25 1T LRI F74
LB TR B, BAAIK, SR IR, v b B
Barg g, [RIRT ek 5 2 HoAT 4500 1) & Al e 1 A e
PRV LT 35 e, AR TV Sk it i 7 i AR R
AR I AR
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