gooognd

goooooooon

Jogboouodboboobouooobooobouod

Characteristics of charcoal made from used paper and utilization
as a culture medium for basidiomycetes
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Table 2-1 Change of width of carbon and between carbons

Temperature Width of carbon Width between carbons Total
°C um um um
280 20.1 13.3 334
340 15.9 14.9 30.8
370 13.9 14.6 28.5
420 13.7 113 25.0
800 12.9 9.3 22.2
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Fig. 2 - 17 Change of width of carbon and between carbons
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Table 2 -2 Amount of components of generated gas during carbonization process

of used paper O ml/ 590

200-300°C 300-400°C

400-500°C

500-600°C

600-700°C

700-800°C

Total

H, 0.9 28 19.5 69.7 117.0 209.8
CH, 2.7 12.6 221 16.2 6.8 60.5
CO 311 48.6 33.3 279 26.3 167.2
CO, 12.6 64.7 60.7 13.6 7.1 6.9 165.3
Total 12.6 994 124.8 88.5 120.9 156.6 602.8
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The plots in this diagram show the change of elements during carbonization
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Table 3-1 Densty and pore volume of charcoal
Carbonization
Material Bulk density | Real density | Pore volume Pore ratio temperature
g/cm’ g/cm’ mm®/g % °C
Used paper 0.14 1.13 6,200 87 600
Sug wood 0.31 1.40 2,500 78 600
Hardwood 0.50 1.31 1,200 62 -
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Table 3-2 Contents of ash elements of charcoal from used paper and wood (Nara)
wt %

Na,O K,O MgO CaO ALO, SO, Fe0s;

Charcoal made

from used paper 0.7 0.5 3.0 11.0 19.0 63.0 2.2
Charcoal made
from wood (Nara) 16.29 5.01 45.62 0.23 0.9 1.76

* Concentration of each oxide contained in incinerated charcoal
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Table4 -1 Raw materids and preparative conditions of culture medium

Carbonization Moisture
Raw materials temperature Bulk density content Wet weight

g/cm® % g
Used paper 100% 400°C 0.09 68 96
Rice husks 20% 400°C 0.11 63 96
Beer dreg 50% 400°C 0.10 80 147
Used paper 100% 600°C 0.08 83 134
Rice husks 20% 600°C 0.07 81 95
Rice husks 50% 600°C 0.08 89 225
Beer dreg 50% 600°C 0.09 86 211
Used paper 100% 800°C 0.10 83 144
Rice husks 20% 800°C 0.08 87 180
Beer dreg 50% 800°C 0.09 87 203

Sawdust of sugi 65
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Table 4 - 2 Change of pH before and after sterilization

Before sterilization  After sterilization

4.50 4.26
5.00 4.49
5.50 5.30
6.00 5.69
6.50 5.76
7.00 6.29
7.50 6.46
8.00 6.69

Table4 -3 Approximate line of growth rate at various pH
Y: Mycelial growth (mm)[ X: Duration of cultivation (days)

pH Approximate line
4.26 Y=3.277X-3.308
4.49 Y=3.718X-4.991
5.30 Y=4.037X-5.849
5.69 Y=4.282X-6.110
5.76 Y=4.270X-6.052
6.29 Y=4.145X-6.184
6.46 Y=4.166X-6.166
6.69 Y=4.095X-7.149
5.0
Q 40
o
53
S ©
bgng 3.0 |
S E
(]
4 2.0 |
3
1.0
3 4 5 6 7 8

pH

Fig. 4 - 1 Effect of pH on mycelial growth
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Fig. 4 - 2 Effect of moisture contents on mycelia growth

Table 4-4 Approximate line of growth rate at various moisture content
Y: Mycedlia growth (mm)O X: Duration of cultivation (days)

Moisture rate Approximate line
50% Y=0.611X+1.031
60% Y=0.829X-1.282
70% Y=1.783X-4.894
80% Y =3.030X-9.945
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Fig. 4 - 3 Effect of pH on mycelia growth

Table 4-5 Approximate line of growth rate by pH
Y: Mycdial growth (mm)C X: Duration of cultivation (days)

pH Approximate line
6.0 Y=6.065X-14.750
7.2 Y=4.149X-13.117
8.7 -
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Table 4-6 Change of glucosamine contents on the 30th day after inoculation

Carbonization Glucosamine
Raw materials temperature content Index ®

mg/g-dry wt.
Used paper 100% 400°C 1.74 24
Rice husks 20% 400°C 1.74 24
Beer dreg 50% 400°C 213 30
Used paper 100% 600°C 2.65 37
Rice husks 20% 600°C 2.90 40
Rice husks 50% 600°C 2.65 37
Beer dreg 50% 600°C 2.74 38
Used paper 100% 800°C 2.60 36
Rice husks 20% 800°C 2.86 40
Beer dreg 50% 800°C 2.96 41
Sawdust of sugi - 7.19 100

a) Index: : Ratio to sawdust of sugi
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Fig. 4 - 4 Reationship between moisture contents and glucosamine contents of media
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Fig. 4 - 5 Reationship between bulk density and glucosamine contents of media
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Table 5-1 Substrates and preparative conditions in cultivation of Pleurotus ostreatus
using crushed charcoal

Carbonization Number
Name of medium Substrates temperature Size Moisture content pH of bottle

400S65 Charcoal from used paper 400°C ~2.5mm 65% 5.79 5
400S75 " " " 75% - 5
400L65 " " 2.5~5.0mm 65% 5.98 5
400L75 " " " 75% - 5
600S65 " 600°C ~2.5mm 65% 5.88 5
600S75 " " " 75% - 5
600L65 " " 2.5~5.0mm 65% 6.14 5
600L75 " " " 75% - 5
800S65 " 800°C ~2.5mm 65% 5.92 5
800S75 " " " 75% - 5
800L65 " " 2.5~5.0mm 65% 6.26 5
800L75 " " " 75% - 5

Used paper Used paper - - 65% 6.80
Sawdust Sawdust of sugi - - 65% 5.71
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Table 5-2 Conditions of solid charcoa

Bul k Moisture  Number of
Substrate Weight Volume density content medium
g cm® g/cm3 %
average 21 270 0.08 91 47
Charcoal max 26 309 0.09 93
min 18 221 0.06 88
Sawdust _ Average - - - 65 8
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Table 5 - 3  Effects of substrates and conditions on the mycelial growth, the period from
fruiting induction to harvest and the weight of fruit bodies

Name of Mycelial growth Days after induction Weight of fruit bodies Weight of dried fruit
medium (mm/day) Index © to fruit (day) Index © (¢/bottle) ® Index © bodies (g/bottle)
400S65 36 = 03 0.89 263 = 19 1.05 290 = 1.7 1.23 3.2
400875 30 + 04 0.75 284 =+ 1.8 1.14 316+ 28 1.34 * 3.1
400L65 43 = 05 1.08 232 = 18 093 297 = 20 1.26 34
400L75 47 + 0.2 1.18 180 =+ 0.3 0.72 *% 345 + 1.2 1.46 x* 32
600S65 34 = 04 0.86 268 = 1.2 1.08 276 = 1.7 117 3.2
600S75 90 + 13 2.26 ** 230 =+ 06 0.92 333 + 1.1 1.41 %x 34
600L65 35 = 05 0.88 256 = 14 1.03 244 = 12 1.03 3.0
600L75 45 + 04 112 222 =+ 05 0.89 349 + 17 1.47 x* 35
800S65 39 = 02 097 218 = 10 0.88 240 = 19 1.01 29
800S75 54 + 03 1.35 212 =+ 0.6 0.85 292 + 14 1.23 3.2
800L65 44 += 03 112 262 = 12 1.05 294 += 23 1.24 3.3
800L75 51 + 0.2 1.29 208 *+ 14 0.84 316+ 23 1.33 * 3.0

Used paper 42 += 041 1.06 177 = 0.7 0.71 ** 3%0 = 14 1.48 ** 3.6
Sawdust 40 += 0.1 1.00 249 =+ 1.2 1.00 237 =+ 06 1.00 2.6

a) Mycdlia growth per day from the 11th day of cultivation to the 30th day
b) Each datum represents the mean with standard error

¢) Index: Ratio to sawdust of sugi

**[] Significant at p <0.01 as compared with the datum on sawdust of sugi
*[1] Significant at p <0.05 as compared with the datum on sawdust of sugi
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Fig. 5- 3 Rdationship between mycelia growth and days after fruiting induction

Table 5 - 4 Effect of charcoa conditions on the mycelia growth, the period from fruiting

induction to harvest and the weight of fruit bodies

Mycelial growth Days after fruiting Weight of fruit bodies
(mm/day) ® induction (day) (g/bottle) ¥
Moisture content 65% 39 = 0.2 249 = 0.6 273 = 038

75% 53 + 04 *k 223 + 0.7 *k 325 + 08 *ok

Charcoal size ~2.5mm 48 = 05 245 =+ 0.7 291 = 0.9
~5.0mm 44 + 0.2 227 += 0.7 308 + 1.0
Carbonization 400°C 39 + 02 238 + 1.2 314 = 1.
temperature 600°C 51 = 06 244 = 06 301 = 1.2
800°C 48 + 0.2 225 =+ 0.7 285 =+ 1.1

a) Each datum represents the mean with standard error
**: Significant at p <0.01 as compared with the datum in each group
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Fig. 5- 4 Fruit bodies of Pleurotus ostreatus on crushed charcoa medium.
Carbonized temperature 600 [0 , Size of the charcoal 2.5 0 5.0 mm

Fig. 5-5 Fruit bodies of Pleurotus ostreatus on sawdust medium
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Table 5-5 Result of cultivation

Days after Weight of Weight of fruit
Substrate fruiting induction  medium (A) bodies (B) B/A
day g g %
Charcoal Average 24 232 6.2 2.7
SE 0.55 2.68 0.34 -
Sawdust Average 20 420 53.98 12.9
SE 0.18 14.68 2.65 -
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Weight of fruit bodies (g)

Fig. 5- 6 Fruit bodies of Pleurotus ostreatus on solid charcoal medium.
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Fig. 5-9 Fruit bodies of Pleurotus eringii on solid charcoal medium.

Fig. 5- 10 Fruit bodies of Flammulina velutipes on solid charcoal medium.
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