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Changes of lignocellulolytic enzymes and material components in different
compost formulas during the production of Agaricus bisporus™

.. 1 . 1 . . 1% . 2
QIN Gaijuan, WANG Xiao, CHEN Qingjun & ZHANG Guoqing
" College of Plant Science and Technology, Beijing Key Laboratory for Agricultural Application and New Technique, Beijing University of Agriculture,
Beijing 102206, China
% College of Biological Sciences and Engineering, Key Laboratory of Urban Agriculture (Northy of Ministry of Agriculture, Beijing University of
Agriculture, Beijing 102206, China

Albsiea  In order to investigate the utilization of lignocellulose during Agaricus bisporus production, three formulas were
studied. Wheat straw (FMS), corn stalks (FCS), and reservoir weeds (FRW) were used as principal carbon sources. During
the composting and fruiting stages, activities of main lignocellulolytic enzymes and relative proportions of lignocellulosic
components (lignin, cellulose, and hemicellulose) were assayed. After harvest, mushroom yields in different formulas were
counted. The results showed that total cellulase and xylanase activities in FWS continuously increased and stayed at a high
level during the fruiting period. Total cellulase activities of FCS and FRW were ~1 U/g during the composting period, followed
by a sharp increase and soft decrease during the fruiting period. Xylanase activity of FCS and FRW stayed in a range of 7.97—
23.85 U/g. Laccase activities in the three formulations were unmeasurable during the composting stage, reached the highest
level in the spawning period, and then rapidly decreased in the fruiting period. During the composting period, relative contents
of cellulose and hemicellulose in the three formulations significantly decreased, while relative content of lignin did not change.
The relative contents of lignin and hemicellulose decreased obviously in the spawning period and fruiting period. Total yields
of the three formulations were FWS (30.00 kg/m®) > FCS (17.21 kg/m®) > FRW (16.67 kg/m”). During composting, microbial
communities and physicochemical properties had strong effects on cellulose and hemicellulose degradation. On the other hand,
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lignin was mainly used by 4. bisporus mycelia at the spawning stage. In the spawning and fruiting period, 4. bisporus mycelia

mainly used lignin and hemicellulose. Based on the present study, FWS is the best culture formula for mushroom production,

while formulas FCS and FRW need further improvements.

K@mﬂg Agaricus bisporus; straw; compost; extracellular enzyme activity; lignocelluloses
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Table 1 Physicochemical properties of composting raw materials
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Br: O#EHEW (BM) 3 @—K & i 45 S8 (Phase I-end) ;

JE A 3/ A (/%) R (w/%) JRG3 (w!%) C/NEL KA (/%)
Material Source Nitrogen content Carbon content Ash content C/N rate Moisture

7 B Wheat straw N 0.83 49.31 11.25 59.41 13.20
4% 2% Chicken manure .?ijel[fg(sjliwéhina 3.22 39.76 28.44 12.35 88.48
M1 Soybean meal ’ 7.81 52.08 6.25 6.67 7.19
FOKFEFF Corn stalk 0.69 53.07 4.47 77.14 6.00
Ktk Corn cob 0.33 54.63 1.66 165.55 7.11
51 Soybean meal FrE b 5t 7.11 52.21 6.03 7.35 6.28
4 %% Cow dung Beijing, China 0.75 39.28 29.30 52.37 -

Z ¥ Reservoir weeds 0.46 51.94 6.50 112.91 7.84
2% Chicken manure 2.33 31.93 42.52 13.69 75.00
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Table 2 Physical and chemical properties of different formulations during composting

By i 441 pH{H K A (w/%) I (w/ %) A (/%) C/NIY
Formulation Stage pH value Moisture Carbon content Nitrogen content C/N rate

o i BM 8.17 +0.04 78.05 £ 0.11 42.50 +0.00 1.68 £ 0.00 25.35+0.05
Fiwimﬁ — K KL Phase I-end 7.95 £ 0.00 7270 +0.03 38.06 = 0.00 1.93+0.02 19.70 + 0.18
T REBEZS TR Phase 11-end 7.25+0.01 67.26 + 0.06 34.72 £ 0.00 2.22+0.08 15.67 +0.54

ARy Ak BM 8.74+0.07 73.09 + 0.02 41.67+1.18 1.41 £0.03 29.76 + 0.57
Fes — K KL Phase I-end 8.68 + 0.01 63.85+0.12 30.97 +0.20 1.49 + 0.01 20.79 + 0.36
TR EEZS TR phase 11-end 8.01 +0.02 60.62 + 0.05 29.31 +1.37 1.55+£0.02 18.91 +0.77

ety i BM 8.51+0.06 7370 +2.22 40.46 + 0.42 1.43+0.13 28.29 +0.34
FRW — WK K 45 TR Phase I-end 8.41 +0.06 73.11 £ 0.39 33.33+0.28 1.56 £ 0.02 21.36 +0.11
TR K ELE R Phase [l-end 8.23+0.10 68.81 +0.67 34.63 +0.16 1.76 £0.13 19.68 +0.23

FWS: Wheat straw formulation; FCS: Corn stalks formulation; FRW: Reservoir weeds formulation. BM: Basic mixture.
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ANIF] I 4] Different stage ANIF] I 4] Different stage AN[F] I 1] Different stage
Bl FEEFEFHBAEMNPARRAERIEETL. A: IBALTAERT; B: KRBEE; C. B FWS: ZRHTr; FCS: X KRFEFFRLT ;s FRW: ZRit
Bl BM: dHEM. Phase I-end: — & BEZ5 RIS ; Phase Il-end: YR BELS AU, Filling: B 22Kk 5 7R RHI s Pinning: — 2 )5 308 WU 31 5
Ist flush cleaning: —Ji# % 75 A A 3] ; 2nd flush cleaning: —j# 7% i PR A3 ; 3rd flush cleaning. = 7 7% 1 PR i 1),
Fig. 1 Changes of lignocellulase activity in different formulations at different stages. A: FPase; B: xylanase; C: laccase. FWS: Wheat straw formulation;
FCS: Corn stalks formulation; FRW: Reservoir weeds formulation. BM: Basic mixture.
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B2 ARARAEFHABRARRAEZHSBENSEETL. A: FHEEr; B: FRFEFFEC; C: 227 B FWS: & REL ) ; FCS: FORFEFFEL T
FRW: Z%¥ifil 5. BM: #HtHE 1] Raw wheat straw: 7 %) 8l Raw corn stalk: F K A5 FF5 B, Raw reservoir weeds: 225558l BM: 2t i ], Phase I-end:
— IR K BELE R ; Phase -end: — IR & BE 45 SRR Filling: B 224305 175 32 B85 1st flush cleaning: — 3] %5 75 R A3 5 2nd flush cleaning: — il % 1

PRI ; 3rd flush cleaning: =) %% 15 PR i 9.

Fig. 2 Changes of lignocellulose component relative content in different formulations at different stages. FWS: Wheat straw formulation; FCS: Corn

stalks formulation; FRW: Reservoir weeds formulation. BM: Basic mixture.

R3 FAEBRAFNBEE"E
Table 3 The yield of different formulations

. P Yield (Y/kg m™) i 7 dit FL 9] Proportion of total yield (P/%) B

Formulation *@i ﬁ :@'ﬂ ZIHEE E@j TE‘ 4@1 Z% :4@1 TE‘ E@i ﬁ Total yleld

Ist flush 2nd flush 3rd flush 1st flush 2nd flush 3rd flush (Y/kg m™)
FETI T FWS 12.50 10.00 7.50 41.70 33.30 25.00 30.00
FAKRFEFFEC T FCS 10.32 6.35 - 61.91 38.09 - 16.67
IR )T FRW 8.73 5.74 273 50.73 33.35 15.92 17.21

FWS: Wheat straw formulation; FCS: Corn stalks formulation ; FRW: Reservoir weeds formulation.
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