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Table 1. Growth of molds on the liquid medium containing
treated bagasse

Growth*
Strains Hot water- NaOH-
treated bagasse treated bagasse

Aspergillus flanus IAM 2007 - ++
Japonicus TAM 2016 - 4+
niger IAM 2094 + +++

oryzae JAM 2630 — ++

usami IAM 2185 - —

W-1 - ++
niger sp. No. 34 ++ +++
niger sp. No. 36 RN ++ 4
awamori IAM 2391 - 44
awamori TAM 2101 - +++
awamori IAM 2083 — +++

awamori TAM 2087 - ++

awamori sp. 29-A — —

Rhizopus nigricans IAM 6070 — +
niger sp. _ ++
delemar sp. —_ 4+
Trichoderma viride IFO 4847 + ++4+
viride IFO 5720 + 4+ 44+
sp. No. 100 +4++ ’ +++
Penicillium variable IFO 6026 - +++

*Growth, relatively observed. Molds were grown in a medium containing
0.2% NaNO3, 0.1% KH2PO4, 0.1% KCIl, 0.019% MgSO4-7H20 and
0.69% treated bagasse, and the culture was carried out at 30° C for 72
hrs with reciprocal shaking.

Bo WA Y —FWEAG R e GUIEH TR 4AFEE 20 RIFRAF 2T T, BKQEAY 2%
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Table 2. Decompeosition of treated bagasse by the crude enzyme

preparations of isolated molds

Reducing sugar increased (mg)*
Strains Hot water- NaOH-
treated bagasse treated bagasse
Trich-derma viride IFO 8720 1.10 2.40
Aspergillus niger sp. No. 36 0.30 2.48
Isolated strains: No. 100 0.95 2.60
300 0.35 1.10
305 0.50 2.05
312 0.10 1.40
317 0.40 2.65
321 0.15 1.45
322 0.80 1.70
323 0.65 1.70
328 0.30 1.03
330 0.70 1.85
334 0.75 2.00
336 0.70 1.50
341 0.60 1.52
343 0.30 1.66
349 0.88 2.68
350 | 0.30 1.40
353 | 1.75 2.80
254 0.30 ‘ 1.04
361 0.36 1.14

*Enzyme reaction mixture contained 6 ml of O.1 M sodium acetate buffer
(pH 4.6), 100 mg of treated bagasse and the crude enzyme prepared from
bagasse-Koji extract in a final volume of 10 ml. After incubation at 37°C
for 3 hrs, the reaction was terminated by boiling and filtrated. Reducing

sugar increased(mg) of the filtrate(lml) was determined.
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Fig. 1. Growth of Trichoderma No. 353 on the liquid medium

containing treated bagasse
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Culture conditions are the same as Table 1. A: heat water-treated bagasse,
B: NaOH-treated bagasse. 1. control. 2: after incubation for 24 hrs, 3:

after incubation for 40 hrs,
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Fig. 2. Decomposition of NaOH-treated bagasse by the crude
enzyme preparations of Trichoderma No. 317 (A) and

No. 353 (B).
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Conditions are the same as Table 2.




Wil EE - &% HEAYVZRORBIET 3 HE

285

Fig. 3. Decomposition of variously treated bagasse and Avicel by

the crude enzyme preparations of 3 strains
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Conditions are the same as Table 2.

Decomposition of NaOH-treated bagasse by the crude enzme
preparation of Trichoderma No. 353.

” Degree of Reducing sugar

Treatment of Initial weight Rgsidual weight weight loss increased**
bagasse of ba(%;‘Se(A) of bagg;e(B)

%* Rate mg Rate
Hot water 91.2 74.1 18.7 1.0 | 2.14 1.0
0.5% NaOH 89.1 52.2 41.4 2.2 4.62 2.0
5.0% 90.5 65.8 27.2 1.8 3.66 1.7
10.09% » 91.1 69.6 23.6 1.3 3.00 1.4
15.09% » 89.3 68.4 23.4 1.3 ; 2.72 1.3

# A~B/A X 100. ** Conditions are the same as Table 2, except incubation

period of 5 hrs,
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Fig 4. Paper chromatography of the ‘enzymatic degradation
- products from treated bagasse
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Incubation time (hr)

Enzyme reaction mixture contained 4.5 ml of 0.1 M sodium acetate buffer (pH
4.6), 50 mg of treated bagasse and enzyme in a final volume of 5.0ml. Enzyme used
was prepared from the bagasse-Koji extract of Trichoderma No. 353 and ‘partially
fractionated with ammonium sulfate. Incubation was carried out at {37°C. Paper
chromatography of the reaction mixture was done using double development technique
in the solvent system of n-butanol-acetate-water(4: 1: 5). Aniline-phthalate was used

as detection reagent. Glu: glucose, Xy: xylose, Ce: cellobiose.
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Fig. 5. Paper chromatography of tl_|e enzymatic degradation
products from bagasse cellulose
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Conditions are the same as Fig. 4. Glu: glucose, Xy: xylose, Ce: cellobiose '

Fig. 6. Paper chromatography of the enzmatic degradation
products from Avicel and cellobiose
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Conditions are the same as Fig. 4. Glu: glucose, Ce: cellobiose
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Summary

ThlS ~work was done to 1solate sugarcane bagasse-decomposing molds and to
clarlfy some properties of the enzyme derlved from the isolates. The results obtamedy
were.as follows: ' v ‘ ’
1. Molds which were grown in the liquid- medium containir_fg-heat water tlje.a‘ged
: Bagasse as a sole carbon source were isolated from the soils of sugarcane fields and
others. Most of the isolates belonged to the species of Trichoderma..

2. Crude énzyme preparations weré prepared from the bagasse-Koji extracts of the
isolates. Compared with heat water-treated bagasse, NaOH-treated bagasse was well.
decomposed by the preparations.

3. The crude enzme prebaration of Trichcderma No. 353, newly isolated, decomposed
considerably heat wéter-treated bagasse, as well asb NaOH-treated bagasse. The degree
of the decomposition was affected by the concentration of NaOH used fbr the treatment
of bagasse. The bagasse treated with 0.59 NaOH was most highly decomposed.

4. The products of the enzymatic decomposition of treated bagasse, Avicel and
:céllobiose were investigated by means of paper chromatography. Cellobiose and glucose
Wereﬁproduced from heat water-treated bagasse and Avicel. Xylose, in addition to

cellobiose and glucose, was produced from NaOH-treated bagasse, and glucose from

cellobiose.



