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BIOCHEMICAL STUDIES ON THE MUSHROOMS V]
VARIATION OF CARBOHYDRATES CONTENTS IN
RICE STRAW COMPOSTS

Kazuya Hashimoto, Nobuaki Isobe and Zenjiro Takahashi

This work is concerned with the variation of the contents of carbohydrates util-
izable as carbon sources by cultivated mushroom, Agaricus bisporus, during compost-
ing of the rice straw and cultivating mushroom in the rice straw compost.

The carbohydrates amount t076.9% in rice straw, but were decomposed to a half of
the amount during the composting process, indicating that the carbohydrates were
dissimilated or utilized by microorganisms (Table 2,3).

Small amounts of simple sugars are contained in composts, but it is not considered
that these sugars play any significant roles for vegetative growth of mushroom fungus,
because the amounts of simple sugars scarcely change during cultivating (Fig. 3).

It was found that the mushroom utilizes polysaccharides in two different ways:
(1) Utilization of hemicellulose in the phase of the vegetative growth. (2) Utilization
of cellulose in the phase of the formation of fruit-bodies (Table 4,5 and Fig. 4).
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YR X Mo Agaricus bis.

Powdered water-free sample 100mg

porus FH:RE UEOILHEEA mono-saccharide oligo- 80% EtOH 50ml, 80C 8hrs.
1 —_—
Tt BBEO2aVER polysaccharide 50% EtOH 50ml, 80C 8hrs.
2 —
FMZEZE 50°C TEIE, & araban galactan H,O 50ml, 20-30C 8hrs.
) 3
starch glycogen H.O 50ml, 100C 8hrs.
K& URe, ErgBicit i— .
. pectin 1% Ammonium Oxalate 50ml,
Lz 5— % N 011({)00 Blirs. C athe
" 5 a 50ml, 30C 24hrs.
RIKILGDOEE : T hemicellulose 6 —
. 5% NaOH s50ml, 100C 8hrs.
SBEEE: K7, B 7—
_ . cellulose 20% H.SO; i00ml, 0C
Zi2Fig. 1 KRLED T 8 —
3. lignin
Fig. 1 Procedure of separations of carbohydrates
;ﬁﬁ%fo‘ LUEER in plant materials
EBICHLLBbLoB X
VavERFO—BAFFERIT Tablel O & ICHEERE, B&, OB L MCFRYIEIR
LlEghodmerRL7i.
Table 1 Chemical composition of composts (%)
Organic Total Crude
Ash
matter nitrogen protein
rice straw 81.31 18.69 0.86 5.38
composts 61.46 38.54 2.54 15.88
(incubate 45-day) 57.17 42.83 1.91 11.94
spent composts 54.27 45.73 2.49 15.56

FERBbS.

avRR L, BEEAEELUTOGEMERECTEE LRABESEELLKED2 Y

BAIMBIUEI VLR (3.3m2% D 30kg OFEEXRDORE LIcayRRP) K0 TEL T
wk{tpoegEI: Table2~5iC5RL1.

Table 2 Analysis of carbohydrates in rice straw

Fraction Max. Absorbance at 480 m# Carbohydrates
wave length
number mH X4 Xo X %
1 485 0.5850 0.0177 0.5673 5.48
2 482 0.1146 0.0177 0. 0969 0.60
3 480 0. 0605 0. 0805 0. 0000 0.00
4 480 0. 0862 0.0325 0.0537 0.33
b 482, 0.3279 0.0141 0.3138 1.95
6 480 1. 0458 0.0482 0.9976 24.74
7 478 0.6234 0.0815 0.5619 6.97
8 482 0.7399 0.0177 0.7222 36. 61
. Total amounts of cabohydrates 76.90
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Table 3 Analysis of carbohydrates in composts

Fraction Max. Absorbance at 480 m# Carbohydrates
wave length
number mu X1 “Xo X %
1 485 0.1379 0. 0079 0. 1300 1.26
2 485 0.1319 0.0035. 0.1284 0.80
3 482 0.0325 0.0106 0.0218 0.14
4 480 0.0716 0. 0079 0.0637 0. 40
5 480 0. 1599 0.0177 0. 1422 0.88
6 480 0.4112 0. 0232 0.3880 9.62
7 480 0.6536 0.0820 0.5716 4.25
8 482 0.2790 0.0362 0.2428 12.31
Total amounts of carbohydrates 29.66

Table 4 Analysis of carbohydrates in composts
with mycelial growth of mushroom fungus

Fraction Max. Absorbance at 480 m# Carbohydrates
wave length
number my X1 Xo X %
1 480 0.2714 0.0362 0.2379 1. 15
2 480 0.1624 0.0123 0. 1501 0.93
3 480 0. 0097 0.0097 0. 0000 0.00
4 482 0.1427 0. 0009 0.1418 0.88
] 480 0.1952 0.0000 0. 1952 1.21
6 478 0.5850 0. 0506 0. 4078 5.06
7 478 0.5031 0.0885 0. 4346 2.69
8 482 0.2612 0.0044 0. 2568 12.98
Total amounts of carbohydrates 24.70

Table 5 Analysis of carbohydrates in spent composts

Fraction Max. Absorbance at 480 m# Carbohydrates

wave length ;
number m¥ X Xo X %

1 480 0.2351 0.0123 0.2228 1.08

2 480 0.:3298 0.0177 0.3121 1.94

3 480 0.0315 0. 0035 0.0280 0.17

4 480 0. 1599 0.0410 0.1189 0.74

5 478 0.2993 0.0177 0.2816 1.74

6 478 0.7747 0.0958 0.6789 4.21

7 478 0.3768 0.1296 0.2472 1.53

8 482 0.3851 0. 0061 0.3790 3.84

Total amounts of carbohydrates 15.26
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IV —R, Fna—ATEDOHII Table6 Table 6 Components of sugars in rice straw

OXHIC 4:1. 5:1 ZxRLAk. glrg/wotlt%g Ratio
5 YRR FORAMMESERIITED > O y e
RIC & 2 A BRAEMOREED 12 b IC0BITH Sucrose 8.46 4.22
Fructose 1.20 1.46
AUt BREBEOMRIEMBOOOY ~— Glucose 0.68 1.00
Ju—2., 739 F—R. Fa3—RBOF Total sugars 5.34
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Fig. 3 Separation of sugars extracted

from composts Fig. 2 Separation of sugars extracted

from rice straw
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2y a—nB A bisporus Z45AR)25°C THEBRLUEAMBLEACERELLa YRR POR
KEagizero —2AMREEALTHRNORIEL, ~Itra—20BLRsLN. —
3 TIC19444FE TRESCHOW® 3% o a v— LB (Ps. bispora f. avellanea) R+ 7 2 %
HMICHEL, BOoBRLTChREBTHICLEHBELTVS., ZhoDlipdwyval
—LEAROHREERE LT~
o —ZABEELREER
LTW3bDEHEELL. Rice straw
BEo v £ R FhORKIEY Composts
E8BI215.3% T, FEKOR
HEZL ST, e —2R
DELVESERLE.
EhoMOEIYRA T lo 20 30 40 50 60 70 80

Percentage of Carbohydrates
BB RKMYOLE(LE Fig. 4 Fig. 4 The changes of some carbohydrates
REAMICRT &, BROE in composts
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