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Experiment on cultivating Coprinus comatus with grass safflower straw
GUO Shumei', WANG Linying', DING Hongfeng', NIE Junyue', NIU Zhenfu', LI Mengjie’, WEI Jian-
feng', WANG Qinghua’

(1. Shandong Agriculture and Engineering University, Jinan 250100, Shandong, China; 2. Shandong Weimeng Agricultural Science and
Technology Co., Ltd., Dongming 274599, Shandong, China; 3. Zibo Yijun Agricultural Development Co., Ltd., Zibo 255208, Shandong,
China)

Abstract: To study the effect of grass safflower straw on the mycelium and fruiting body characteristics of Coprinus
comatus, the experiment used the variety Tebai 36 as experimental material. Traditional formulation (30% cottonseed
husk, 55% corncob, 10% bran and 5% lime) was used as the control. Grass safflower straw was added to the cultivation
substrate at 5%, 10%, 15%, 20% and 30%, and the mycelium, yield, appearance, nutrients and amino acid content of Cop-
rinus comatus were measured and analyzed for correlation. The results showed that mycelial germination rate, mycelium
full bag rate, yield, mushroom density and stipe diameter of Coprinus comatus were increased in the culture medium with
the addition of grass safflower straw compared to the control. Among them, the culture medium with 15% safflower straw
had the highest yield of Coprinus comatus, with a bioconversion rate of 101.25%, which was 39.18% higher than that of
the control. The shortest turning time was 2.33 d, and the maximum fruit body density was 0.85 g-mL". The proportion of
cap was low at 0.265 of the total length. The content of reduced sugars, polysaccharides, and total sugars in the fruiting
bodies was the highest at 3.87%, 10.70% and 28.79%, respectively. The crude fibre content was the lowest at 3.19%. The con-
tent of essential amino acids, medicinal amino acids, and total amino acids was highest at 8.23, 10.01 and 18.263 g- 100 g,
respectively. In conclusion, the addition of grass safflower straw can promote the mycelial growth of Coprinus comatus,
increase the production of fruiting body and the content of nutrients, especially the content of medicinal components.
Grass safflower straw is an excellent substrate for the cultivation of Coprinus comatus, with the best results achieved at
15%.

Key words: Coprinus comatus; Grass safflower straw; New cultivation substrate
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Table 1 Effects of different treatments on the characteristics of Coprinus comatus mycelium
[EEApeuES [EEXRSuES g

b ¥ " TR A

Treatment Gerrnl.natlon of . Growth r.ate . Full bag rate/% Mycelium density
mycelium/(mm-d™") of mycelium/(mm-d™)

CK 1.40£0.31b 1.80:£0.78 abc 16.67d IR % Relatively dense

Tl 1.49+0.41 b 1.69+0.56 ¢ 83.33a K% Dense

T2 1.924+0.65 a 1.98+0.78 a 55.56b % Dense

T3 1.73+0.59 ab 1.8120.56 abc 55.56b % Dense

T4 1.74+0.58 ab 1.960.68 ab 27.78 ¢ Y% Dense

T5 1.68+0.38 ab 1.70:£0.45 be 27.78 ¢ k% Relatively dense

T B 22 R ZE T 4 d T 22 AR SR T 22 P I AR TR AR 12 d IR B 22 AR KO S R AR RIS 30 d SR AN ER . R A HUE R A
[A/NS FRERIRTE 0.05 K FEREZE. FH.

Note: The mycelial germination rate is the mycelial growth rate during the first 4 days, and the average mycelial growth rate is the mycelial
growth rate over 12 days; the full bag rate is calculated 30 days after inoculation. Different lowercase letters after the same colume indicate signifi-

cant difference at 0.05 level. The same below.

PR T CK, FEE S ZLAERSAT IR0 & (48 , 3 T2 IR AGREE KA R
SRR B B TS5 AbFE AR, HoAth Ab TR (1 T8 22 5 Table 2 Effects of different treatments on yield traits of
BT CKe

Coprinus comatus
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e e e e o time/d eld/k efficienc/%  period/d
LT AEREFT 16 25 Ak B X FOR 7% 5 5 7= i L AR ) 2 2K yieldike
MR R, SRR he o Tme oome

3 e By = .33 be .13 be . .00 a
%%’ﬁﬁ#ii’j G (?K’ %EP \&\EE;D:TS T4 S T2 31 6.95b 86.88 b 3.67+2.08 a
Z T CK, LA T3 A H e, B i 7 800 8.10kg, 4 32 8.10a 101252 233+0.58a
HENHERCR N 101.25%, 08 T4 AT T2 b2, A% 14 31 7.60 ab 95.00ab  3.00£1.73
SRR N 95.00%  86.88% ; #L W [H]BR T3. T4 TS 34 6.52 be 81.50bc  3.33£0.58a
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B K T2 T3 A1 T4 ATl &3 T CK,
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Table 3 Effects of different treatments on individual fruiting body trait of Coprinus comatus

piscd )57 5 TR RR i TR S
Treatment Fresh mass/g Mushroom body volume/mL Dry mass/g Mushroom body density/(g-mL")  Drying rate/%
CK 38.76+17.44 be 49.60+20.77 be 4.58+1.28 be 0.78 a 11.82

Tl 44.33+12.37 abc 51.90+14.20 be 3.70+1.06 ¢ 0.85a 8.35

T2 36.06+10.62 ¢ 45.05+15.52 ¢ 5.26+1.38 ab 0.80 a 14.59

T3 46.94+10.15 ab 55.15+12.42 abe 5.84+1.27 a 0.85a 12.44

T4 53.20+11.23 a 64.25+16.04 a 5.124+1.92 ab 0.83a 9.62

T5 49.50+17.53 a 60.75+25.27 ab 4.27+£2.03 be 0.81a 8.63
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Table 4 Effects of different treatments on fruiting body morphological characteristics of Coprinus comatus

phgm R A=K [EE AN TR R TR/ B B R RNEIERES IS
Treatments Stipe diameter/ Pileus length/ Total length of fruiting Total length of fruiting body/the Pileus length/ Total
mm mm body/mm diameter of the stipe lengthof fruiting body

CK 20.38+5.09 ¢ 43.97+12.85 ab 139.24+41.99 ab 6.83 0.316

Tl 26.24+4.20 ab 44.16+15.59 ab 137.85+29.88 ab 5.25 0.320

T2 24.10+4.15b 40.46+15.07 ab 119.86+25.30 b 4.97 0.338

T3 23.23+4.14 be 38.05+13.84 b 143.81+24.70 a 6.19 0.265

T4 27.56+4.92 a 51.15¢17.32 a 147.46+19.88 a 5.35 0.347

TS 24.15+7.15b 44.97+20.05 ab 152.15+33.05 a 6.30 0.296

Prign, E5 4 CK ZRARE . B T1.T2 4
AN, HoAb AL PR TSHR B S CK ARELE s, (2
FAFE CK ZRARE . SRR 7 S R
K/ EAR U S CK AL A P R R T3.T5 &
R A o AR/ T SR K BB AL CKOID
2.5 BAEXIBRRIEE TS S ERIFIT

H# 5 FTLAEH, 5 CK AL, SR B L AER,

FE AL 30 XS 8 4 8 TR A S A — B IR . T
T4 JEBEF SR IR oy B IR T CK, HAh AL 3 1)
m T CKo [ T4 AbER AN, Fopth A B 1380 JFURE &5 234
BT CKe T1.T2.T3 AHMH Z S &Y & T
CK,T3.T4.T5 A EE B M 23 m T CK. &I
INEEAAEREFF A3 B A & B IK T CK T2 T3
AbFRITRE AT 4E 5 B IIK T CKo
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Table 5 Effects of different treatments on nutrient composition of Coprinus comatus %
e ) WwGEFHD wOH 24 ) WEETD  wOHZ4E)
Treatments  Ash content Reducing sugar content  Polysaccharide content Total sugar content ~ Protein content ~ Crude fiber content
CK 8.19 2.86 10.44 26.66 14.37 4.28
Tl 7.43 2.87 10.57 26.18 13.29 4.77
T2 8.26 2.89 10.67 26.58 13.13 3.96
T3 8.23 3.87 10.70 28.79 13.62 3.19
T4 7.34 2.84 10.20 26.74 12.78 4.82
T5 8.52 3.12 10.18 26.68 14.29 5.09

2.6 FALIEIGHREE FIARERL S

261 BAEGRETREKALRAY A H
K6 TR, K AL EL A PR R R 45 AR A 17
PR R R, PR 4, B35 0 75 B AL TR (EAAD A FE
05 2 R (NEAAD , fE I B Al B it i & TR
(TAA) . B TR FE R (TEAA) LB AR 75 & LR
(TNEAA) FLE 2 A B (TMAAD K & &, 25 H
AEMROIENNLAR AAR HEAR . R R
AR EZR RE R A NER G E R T3 4
B L FEER. DA ERM A HEER S &
PItcmn, o il CK 315 36.71%.9.46%7.17%; H
UHe T2 AbFE, 58 0h F5 R IR 0 BRI AN S 25 &
B/ 43 W3 CK $E1 12.29%1.8.64%16.64%.
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44.24% , FEFR LR B R R R 5 L&A, )
N 24.42%.23.05%
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Table 6 Amino acid composition and content in the fruiting body of Coprinus comatus (g-100 g
e viES KL PR Treatment
Amino acid types CK Tl T2 T3 T4 TS
EAA F5% 8 Threonine 0.43 0.44 0.47 0.48 0.48 0.58
% B, Methionine* 0.31 0.05 0.53 0.56 0.55 0.42
5572 Isoleucine* 0.92 1.18 1.04 2.31 0.86 1.07
4R Valine 1.65 1.78 1.60 1.61 1.64 1.29
LR Leucine* 0.70 0.66 1.33 1.43 1.14 1.20
KA R Phenylalanine* 1.24 1.16 0.97 1.20 0.71 0.82
#1512 Lysine* 0.77 0.68 0.82 0.64 0.68 0.68
NEAA 14 %8 Aspartate* 0.99 0.87 1.02 0.87 0.81 0.85
225 B2 Serine 1.05 1.03 1.25 0.97 0.87 0.95
B4 Glutamate* 2.62 247 3.25 2.30 2.11 222
Jiti%# Proline 1.25 131 1.24 1.15 1.15 131
H4% R Glycine* 0.46 0.41 0.44 0.38 0.35 0.46
R Cystine 0.035 0.033 0.037 0.033 0.034 0.028
P& % Alanine 0.81 0.69 0.72 0.59 0.58 0.78
%2R Tyrosine 1.39 0.93 222 2.77 2.07 2.26
HZ IR Histidine 0.73 0.62 0.63 0.65 0.51 0.67
FEER Arginine* 1.33 0.36 0.56 0.32 0.27 0.99
TEAA 6.02 5.95 6.76 8.23 6.06 6.06
TNEAA 10.665 8.723 11.367 10.033 8.754 10.518
TAA 16.685 14.673 18.127 18.263 14.814 16.578
TMAA 9.34 7.84 9.96 10.01 7.48 8.71
TR N 2 R
Note: "*" indicates medicinal amino acids.
F7 BRFEFIAERIERS
Table 7 Analysis of flavor amino acids in the fruiting body of Coprinus comatus
- w( %Alﬁ‘z%\%ﬁﬁ)‘ ) ik ‘
Treatment Flavor amino acids content/(g-100 g") Proportion/%
UAA SAA BAA DAA UAA/TAA SAA/TAA BAA/TAA DAA/TAA
CK 6.21 4.77 6.88 15.26 37.22 28.59 4123 91.46
Tl 4.80 4.56 5.81 13.71 32.71 31.08 39.60 93.44
T2 5.99 4.94 6.66 15.87 33.04 2725 36.74 87.55
T3 4.46 421 8.08 15.46 24.42 23.05 44.24 84.65
T4 4.12 4.11 5.68 12.71 27.81 27.74 38.34 85.80
T5 5.30 4.76 6.46 14.29 31.97 28.71 38.97 86.20
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RE 15 00 R 7% 1 A/ il )0 PR AR AL A SR, BAR TR A 7
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