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and Utilization as a Cultivation Material for Mushroom growing
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This paper presents the changes of behavior and the characteristics of used paper carbonized at
various temperatures up to 1,000 C, and utilization of charcoal made from used paper, as a cultivation
material for mushroom growing. The weight of the used paper decreased when heated, mainly in the
temperature range from 250 C to 400 C. The used paper shrunk around the similar temperature.
However, the temperature that shrinkage started was 20 C higher than the temperature that weight
decrease started. The charcoal made from used paper had two types of pores, pores between fibers and
pores in fibers. Pores between fibers were created at temperatures of less than 400 C, which was evi-
dent after the remarkable weight decreases had finished. Bulk density influenced the formation of the
pore between fibers. Pore volume and pore diameter decreased with increased bulk density. Plewroutus
ostreatus was able to be cultivated on charcoal made from used paper. The occurrence of fruit bodies and
the mycelial growth in the charcoal was greater in charcoal that had a low bulk density and high mois-
ture content. Therefore, charcoal made from used paper is a good medium for cultivating various kinds
of fungi.
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Fig. 4 Differential curve of used paper by heating rate
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Table 1 Conditions of charcoal and result of cultivation
Charcoal medium Days after Fresh
Dry Dry Bulk Wet Moisture | working of  weight of
Substrate weight volume density weight content | occurrence fruit bodies Rate?
g cm® g/cm® g % day g %
average 21.3 2704 0.08 232 90.8 24 6.2 2.7
charcoal max 264 309.2 0.09 277 92.9 33 13.3
min 17.7 221.3 0.06 189 88.2 16 2.0
sawdust average - — - 420 70.0 20 53.98 129

a) Rate: Ratio of fresh weight of fruit bodies to wet weight of solid charcoal medium
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Table 2 Glucosamine content of culture medium by various carbonization temperatures and raw materials, incubated for 30days

Carbonization temperature Raw material Bulk density Moisture content  Glucosamine content Index?
g/cm® % mg/g-dry wt.

400 C Used paper 100% 0.09 68.1 1.74 24
400 C Husk of paddy 20% 0.11 62.9 1.74 24
400 C Beer dreg 50% 0.10 80.1 2.13 30
600 C Used paper 100% 0.08 83.3 2.65 37
600 C Husk of paddy 20% 0.07 80.8 2.90 40
600 C Husk of paddy 50% 0.08 88.7 2.65 37
600 C Beer dreg 50% 0.09 86.4 2.74 38
800 C Used paper 100% 0.10 82.6 2.60 36
800 C Husk of paddy 20% 0.08 87.2 2.86 40
800 C Beer dreg 50% 0.09 86.8 2.96 41

- Sawdust of Sugi 65.0 7.19 100

a) Index: : Ratio to sawdust of sugi

KGBOEBSDERTELRVWEEZONS, Y VIV IVE
LEUKE, BEEOBRIE Figs. 16, 17 1277 & 5 12 &KEH
B, BEEWNSOWENFSVERICSH Y, FEERORLER
DHFRLERUMENTH o720 AFF T XEEH L BT 2 &
HRROTN I I VBIIAFFH 7 XD 24 ~ 41 % TFE
BROBEHEGL ) IFHETH -7z, T2, BEELEK
LORRIL Fig. 18 IIRT & ) ICEEEIVN S WIE L&A
BWEICH 572, SO EREBEEI/NIVETERRO

4) MR OBEIRHECER LA 2 KE SOMIL
2ET 5,

5) MHERICER SN2 MILIEHLERRLORT T4
400 CETIZIFIZEE NS,

6) BEEORE SITHBIN L MFLITHMER I TS 54
LT, BEEISKE 25 EMILERE, MILEE LS R

%o

7) HERRTE T Y rORENTEETHY), FOREEL

MHER ISR SN B MILBERITKE L, L DkSR%EL
EXHBILNTE, ZOBRLLTHEKBLSE k-T, F
EROFEEDHEMT L EVZ B,

4.

&

=&
aff

HRORIGBRICB T HEE) L MILOER S L O F 0
WOWTHRET 2 L L b, BMROAET 528 LMILER
THENLTHTFREOREEME L CIHETAZ 2B E
L, ZO—ARL LTI 9y DREZRATER, KDL

d MR R,

1) EARITINERIZ & - T4 250 T~ 400 COMITER

L EPEIES B,

2) PHEIIEERI LD b 20 CREBVEE THE %,
3) EREROMILIZEMEM IR S 0L, WEEY

BRSNS DTS

ZEDTE D,

B RARICER S LD BARRIIEERIVNS , AR
DR EVHILVERANIZH o 72,
EARROIMBEIHE D MIFLOA BB 2 I L, #FLERK
DEELEREZEL I LICL T, FEERORENSTHER
BORALTERRNCEETLILNTEL, ZOZLIF
OB FREIBORHMEM L L THRATEL L ERELT
BY, SREIZOHEHOBIIKE LTORE L LIz, BiR
BREEMESRE L EOFRARBTRELERTAIZI LI

LBERIOVTIRA LTV E WL ER B,

ik © References

1) BEEFEREEREMEMS, 12 F4K - OV 7HE
FERELFENBERFTES), p. 182001)
2) EFFREL, FEFL, WLEZ, BHBE, KHAXE

FHEW, %50 MBARMERRRMERREEH

NI | -El ectronic Library Service



The Japan Institute of Energy

260 J. Jpn. Inst. Energy, Vol. 82, No.5, 2003
40 100
- y = 0.0481x - 1.386 g 90 0
S 30 R? = 0.7964 O £ O
£3 g e O
© o
28 20 = § ™ O
£ B y = -440.44x + 119.69 O
2 Q 60
3E 4o s R? = 0.3243
E |
O 50 . " . ———
00 0.06 0.07 0.08 0.09 0.10 0.11 0.12
60 70 80 %0 100 Bulk density (g/cm3)
Moisture content (¥) Fig.18 Relationship between bulk density and moisture content,
Fig.16 Relationship between moisture content and glucosamine incubated 30 days
content, incubated 30 days
40 SEKH, RULEEE, SVEREE, WEteL, %27  ikE
5 o AR LTI, 172173200
8% T g 5) 4TS, EEE, FOEAS, THER, FEALY,
%’ T 00 LN, MEAE, WXL, 27 BREMEERE
T W (| O OB R
8E 15[y~ -26689x+ 48595 FRER, 17141752000
a 1.0 R = 0.4097 6) Bumpus, J. A, Wright, M. T. D., Aust, S. D., Science, 228, 1434
05 (1985)
0.0 ZD— 2R
006 007 008 008 010 011 012 7) WBEHE, 2OIO—E GHHEE), p.51019%0)

8) Arima, K. and Uozumi, T., Agri. Biol. Chem. 31, 119(1967)
9) Tokimoto, K and Fukuda, M., Taiwan Mushrooms, 5 (1), 1 ~ 5
(1981)

Bulk density (g/cma)
Fig.17 Relationship between bulk density and glucosamine content,

incubated 30 days B ~
10) FFEMEE, & - SV TFOERMS £5M GEERKE
FrEAL), p.21(1998)
537 (2000) 11) HHFIE, KRS#EE 4 b3 (BFM), p.15(19%)
3) FILEA, B—A, %51 AAARMERKEIMRERE 12) WA, AMBEEE 4 e (BEFRD), p.120(199)
B4, 494(2000) 13) whERERN, - REMEAP (V7 T4 X#), p.72(1998)

4) WMEMEZ, ZHSEM, FaLy, FRTHE, SHHNA,

NI | -El ectronic Library Service



