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Abstract: Mold producing cellulase were isolated from rotten woods, and identified as the-
three species: Aspergillus niger van Tieghem, Aspergillus schiemanni Thom and Trichoderma
viride Pers. In this paper, culture conditions in the media and characteristics of these strains
were investigated. Using these strains, we have conducted a research concerning the utilizatiom
of farm product waste materia's.

1. COptimum conditions for the cellulase formation were as follows.

KM 10—1; pH 5.2—5.5, 35°C, incubation time 6 days.

OL 11—1;pH 5.5, 30—35°C, incubation time 6 days.

SH 9—2; pH 5.5, 30°C, incubatoin time 6 days.

2. Their cellulase activities in their optimum condition were as follows:

KM 10—1;CMC—LP 78.5%

CMC—SP 4.0 glucose mg/gm of the cultures/min.

OL 11—1;CMC—LP 89.9%, CMC—SP 4.9 glucose mg/gm of the cultures/min.

SH 9—2; CMC—L.P 77.4%, CMC—SP 3.9 glucose mg/gm of the cultures/min.

3. Hydrolysis of animal feed containing a large quantity (25—30%) of cellulose by means of

the crude enzyme in the selected strains resolved 202 of the cellulose contained in the animal

feed
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Table 1. Disposition of the experimental groups
Wheat bran
30%, Sweet potato starch waste 109%,

barn 40%

A group: Corn starch waste 20%

Barley

Wheat bran
30%, Sweet potato starch waste 18%, Barley
bran 30%, Nonfat soy bean waste 2%,
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Table 2. Effect of various organic compounds upon the cellulase producing

\\ CMC-Saccharifying acidity (glucose mg/g)
Kind Strain No | gy 194 OL 11—1 SH 9—2

Non-sugar Czapek’s media+10% Wheat bran ex. 3.55 3.92 3.65

5% Corn steep syrup 3.01 3.01 2.90

5% Nonfat soy bean waste 3.89 4.54 4.03

5% Polypeptone 2.91 2.97 2.85

% Non-sugar Czapek’s sol.+10% Wheat bran ex. 1.05mg/ml 1. 45mg/ml 0.96mg/ml

Table 3. Influence of additional CMC, avicel and cellulase powder to wheat bran media on cellulase

production (Base medium: Wheat bran 2:saw dust 1)

Strain No. KM 10—1 | OL 11—1 SH 9—2
CMC-Lp, Sp. —~— ———

CMC-Lp ] CMC-Sp ] CMC-Lp | CMCSp | CMC-Lp | CMC-Sp

10% 62.8 2.4 68.4 2.4 64.2 2.2

cMC 20% 71.2 3.3 75.3 3.1 71.7 2.9
30% 77.9 3.9 80.1 3.8 79.2 3.2

10% 57.6 2.18 57.1 2.82 74.5 3.15

Cellulose powder 20% 72.1 4.05 74.9 3.52 79.2 3.92
' 30% 71.9 3.98 78.2 3.87 78.4 3.82

10% 68.8 3.89 81.2 4.12 72.4 3.09

Avicel 20% 79.9 4.30 90.1 4.87 78.0 3.78
30% 86.5 4.97 91.2 5.13 86.9 4.08

% CMC—Lp; CMC liquefying power % of viscosity change
CMC~-Sp: CMC saccharifying rower glucose mg/g of the cultures/min.
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Table 4, Cellulase acidity in process of incubation time in wheat bran cultures

Days 3 5 6
Strain No. -~ ™~ | CMCLp | CMC-Sp | CMCLp | CMCSp | CMCLp | CMC-Sp
KM 10—1 64.0 2.2 75.1 3.5 78.5 4.0
OL 11—1 66.8 2.8 78.2 3.94 89.9 - 4.9
SH 9—2 59.1 1.9 75.8 3.60 7.4 3.9

% CMC-Lp:CMC liquefying power, percent of viscosity
CMC-Sp;CMC saccharifying power, glucose mg/g of the cultures/min.

Table 5. Relationship between the cultivated temp. and filter paper disintegrating

~— ] 3 : 7
Temp. (°C) :
' Strain No. 25 | 80 | 35 |40 |25 | 30 | %5 |40 | 25| 30 |3 |4
KM 10—1 - ’ S = B A I N B O
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SH 9—2 - [ S - B O D I A B B B
% — ; None + ; Weak + 3 Good s Very good
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Description of the strains

Stain KM 10—1; Aspergillus niger van Tieghem,
Colonies on Czapek’s agar rapidly gyowing with
abundant submerged mycelium, aerial hyphée
scatiy produced.

Conidiophores arise directly from the substratum
Septate or nonseptate, varying in length and dia-
meter, 200 ~380X7~9.54. Conidial heads fuscous
blackish-brown; vesicles globose, 25~504, up to 954
in diameter;philides in two series, primary var-
ying in length, secondary 7~10X2.5g. Conidia
globose, spinulose, 2.6~44 in diameter.

Strain OL 11—1; Aspergillus schiemanni Thom,
Colonies on Czapek’s solution agar growing slowl4
basal mycelium dark brown; condiophores 1 to 3
mm. in length; conidial heads subglobose 7.5~
22.8X80~230.64: sterigmata 3.19~3.81X86.51~

12.8y; conidia globose, smooth, 2.55~3.19x in

diameter.
Strain ' SH 9—2; Trichoderma wviride Pers.
Colonies on Czapek’s agar spreading, floccose,

white at first, lecoming light green in five days;
reverse colorless. Vegetative hyphae septate,

hyaline. Conidiophores erect, frequently aggregate,

—20—
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Table 6. Several enzyme activities of crude enzyme solution

h Enzyme Amylase Cellulase Protease
Strain No. (glucose mg) (gulcose mg/ml) (Unit/pluid. M)
KM 10—1 62.8 16.1 A8
OL 11-1 75.8 21.9 36.5
SH 9—2 10.2 15.4 2
into floccose, tufts hyaline, septate, branching HEEFEES @Walslgon 4%y HEd <
irregularly. Coniddial heads up to 104 in diameter amylase, proteaseE FHHET FHolZ.E old sl
Conidia globose to ovate, smooth, hyaline or green’ AEF 8k F 63k 2o},
3.5~3p in diameter. BHED BEERelgenz cellulase 1B ToH
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Fig 8. Thermal stability of crude cellulase (OL
11—1) for CMC saccharifying activity

Table 7. The Effects of metal on CMC-saccharifying activity

Relative activity
No. Metal ions Concentration

KM 10—1 | OL 11—1 SH 9—2
1 Crude cellulase — 100 ’ 100 100
2 Cat* 1073M 103 108 101
3 Mg+ 1073M 109.5 112 104
4 Cot+ 10M 92 97 89
5 Cutt 107M 19.8 25 24
6 Fett 1073M 94.5 96 95.6
7 Zn*t 107°M 87 85 80
8 Hgt 10M 4.2 1.8 2.4
9 Ag* \ 10°M 11.0 1.5 10.7

— 21 —
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Table 8. Composition of combination feed

Item ; Crude Crude
Ml Moisture(%) prootein(%) Starch value ] Ash (%) celulose (%)
A ' 13.8 10.1 29.8 8.9 30.6
B 13.1 12.9 35. 64 7.2 23.2
Table 9. Effelct of crude celluases treating combination feed
~————————— —___ltem )
. ~~ . Crude Crude
mp \ Moisture(%) protein(%) Starch value Ash{(%) cetlulose (%)
A 12.9 10.9 37.4 9.2 23.3
KM 10—1 B 12.5 18.3 | 422 7.9 16.7
A 13.7 10.3 39.8 8.8 20.8
OL 11—l B 15.4 12.7 43.4 7.1 16.3
A 12.8 10.9 35.7 9.4 24.8
SH 9—2 B 12.7 13.1 49.1 7.9 18.6
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KM 10—1; pH 5.2~5.5, 35°C, I538HE 6H
OL 11—1; pH 5.5, 30~35°C, 23 HEK 68
SH 9—2; pH 5.5, 30°C, 3% A% 68

3. Cellulase HfEE BEEEEGTAA
KM 10~1 ; CMCREEET 1 78.5%, CMCHE(L

2. 4.0 glucose mg/BEBYEY /7
OL 11—1 ; CMC HE{ETJJ 89.9%, CMCHEt
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738 4.9 glucose mg/EEEmEY) g/7
SH 9—2: CMCHEMRT /) 77.4%, CMCHE{LH
& 3.9 glucose mg/3E\EY /77
4. FMERS #e Sy EAEE B &Y
KEH] b giFstg e, KM 10—1, OL 11—1¢&
avicel 30% 8 &Hinste R HEFHsz SH 9—2=
cellulose powder 209%E Hhgk Ao EFIG.
5. EEHA AEHRE
KM 10—1 ; Aspergillus niger van Tieghem
OL 11—1 ; Aspergillus schiemanni Thom
SH 9—2 ; Trichcderma viride Fers. &3 Ji#k
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