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Table 1. Rates of weight losses of rice-straw after pretreatment with Ganoderma lucidum

(Unit : %)
Additives
Incubation None glucose N glucose+N
Period(days)
Untreated 0 0 0 0
(100) (100) (100) (100)
5 85 9.3 11.8 11.8
(91.5) (90.7) (83.2) (88.2)
10 15.7 14.8 175 17.8
(84.3) (85.2) (82.5) (82.2)
15 20.8 177 21.7 19.9
(79.2) (82.3) (78.3) (80.1)
20 217 24.3 25.6 20.8
(78.3) (75.7) (74.4) (79.2)
25 26.9 29.3 28.1 22.9
(73.1) (70.7) (71.9) (77.1)
30 29.8 32.1 30.1 24.4
(70.2) (67.9) (69.9) (75.6)

* () : Yields after pretreatment * Glucose : 0.5%, N : 0.25%
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(40 X) (100 X) (40 X) (100 X)

Fig. 1. Optical micrographs of rice straw Fig. 2. Optical micrographs of rice straw
before fungal pretreatment. pretreated for 5 days with G. lucidum.

(40 X) (100 X) (40 X) (100 X)

Fig. 3. Optical micrographs of rice straw Fig. 4. Optical micrographs of rice straw
pretreated for 10 days with G [ucidum. pretreated for 30 days with G lucidum
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Table 2. Yields of rice-straw pulps cooked with caustic soda  after pretreatment

with Ganoderma lucidum (Unit : %)
Additives
Incubation None glucose N glucose+N
Period(days)

Untreated 54.8 54.8 54.8 54.8
5 55.3 536 53.5 56.1
(50.6) (48.6) (47.2) (49.5)
10 55.4 531 62.8 60.4
(46.7) (45.2) (51.8) (49.6)
15 57.1 525 57.3 57.8
(45.2) (43.2) (44.9) (46.3)
20 51.0 61.6 56.9 55.2
(39.9) (46.6) (42.3) (43.7)
25 52.7 55.1 55.6 55.2
(38.5) (39.0) (40.0) (42.6)
30 56.1 50.7 55.0 57.2
(39.4) (34.4) (38.4) (43.2)

* Cooking conditions : NaOH 15 % ( as NayO), temperature 100C, time 120 min., rice straw/liquor : 1/10
* Glucose : 0.5%, N : 025% * () : yields based on original material
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3.3.2 Kappa number

ZtE 234M Axg F Az Y RF &hEZ 52 Kappa No.= Table 3% 2t

Table 3. Kappa numbers of rice-straw pulps cooked with caustic soda after pretreatment
with Ganoderma lucidum

Additives
Incubation None glucose N glucose+N
Period(days)
Untreated 234 234 234 234
5 265 245 26.6 238
10 27.6 259 254 281
15 342 349 339 333
20 36.4 39.5 349 271
25 37.1 47.0 36.9 37.0
30 44.6 36.2 26.8 26.6

* Cooking conditions : NaOH 15 % ( as NaO), temperature 100°C, time 120 min., rice straw/liquor : 1/10
* Glucose : 0.5%, N @ 0.25%

2xg) HPoe AZH VT Kappa Nost 7+ F& RS FAE Hyes Azxd E=
o] A% E4A% dlgdes A3k Kappa No. 3,‘7”\1 NaW g% gadre] KMnO.9+ vt
234 7198 Aoz Aadn 86 A T Az el AF wWigrIzke] A% o
2} Kappa No.7t Z27t5]= AL AN FEsidol wel KMnOst ¥-88 + e F&0l
z7t9d 715, FFLES HIFA] wiYgr)1zE 309904 Kappa No7t ZasEE AL AU
gzslol gelade] golSg ouldtta & 4 glrh

333 A%

Z+E ZAqA AN F A2 A HA AP T o WAEE Table 49 2
Ay HPog Az Yo WALy Bxa HFoeg Azy Fzo vlste w7zl
oja} H|£=E AU 235le] B 3L Holx AL, Yy FAARY # B AT geiade
Z2AERE A A FrER o 24 Ziddste AR AgET



Table 4. Brightnesses of rice-straw pulps cooked with caustic soda after pretreatment
with Ganoderma lucidum

Additives
Incubation None glucose N glucose+N
Period(days)
Untreated 314 314 314 314
5 27.6 325 30.0 31.9
10 27.7 32.6 30.9 32.9
15 32.0 281 26.1 . 286
20 26.3 26.1 26.8 29.8
25 284 275 27.2 28.2
30 28.9 28.6 324 31.8

* Cooking conditions : NaOH 15 % ( as NayO), temperature 100°C, time 120 min., rice straw/liquor : 1/10
* Glucose @ 05%, N : 0.25%
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Table 5. Physical properties of soda pulps made from rice straw pretreated with
Ganoderma lucidum

pryy | Asavs | Ty TRl R B R | e
Untreated 0.24 2.32 091 56.7 35
None 0.27 3.14 142 47.7 47
. glucose 0.27 4.01 1.81 458 56
N 0.27 3.80 2.02 48.8 71
glucose+N |  0.28 3.97 2.07 459 52
None 0.28 3.26 1.90 48.1 54
glucose 0.27 417 1.96 47.8 85
10 N 0.27 4.09 2.04 49.4 72
glucose+N 0.28 432 210 50.1 75
None 0.28 3.56 1.92 53.8 65
glucose 0.28 4.20 2.01 48.7 102
15 N 0.28 4.25 211 53.4 67
glucose+N 029 449 217 589 106
None 0.28 3.63 1.94 56.7 79
glucose 0.29 4.28 217 52.7 98
20 N 0.29 4.32 215 54.3 70
glucose+N 0.29 4.53 221 59.1 97
None 0.29 3.67 1.99 57.7 83
glucose 0.29 4.34 2.32 59.1 134
» N 0.29 4.59 223 59.3 86
glucose+N 0.30 4.76 2.39 64.5 106
None 0.29 4.01 2.05 58.5 64
glucose 0.30 4.87 2.46 58.9 225
% N 0.30 5.25 2.78 57.2 249
glucose+N 0.30 4.95 247 59.9 288

* Freeness of pulps after beating : 300 m¢CSF * Glucose : 0.5%, N : 0.25%
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