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ABSTACT

Crude cellulases freshly prepared from cultures of Aspergilius niger, Penicillium
notatum, Trichoderma viride 16274 and Trichoderma wviride 16374 were assayed on 4
different substrates including Na-CMC, cellulose powder, starch and sucrose.
‘Enzyme prepared frem A. niger contained highly active hydrolytic enzymes of the
4 substrates assayed. P. notatum Fyielded relatively lower amount ‘of cellulase but
the extracts were also highly reactive on starch and sucrose. Trichoderma viride
16274 yielded very little cellulase and invertase, but the extracts showed a high
degree of amylase activity. Trickoderma viride 16374, however, yielded cellulase
comparable to that of . Pemicillium notatum, but lower activities of amylase and
invertase were seen. Commercial cellulases prepared from Penicillium notatum
(cellulase (K)) and Trichoderma wviride(cellulase (J)) indicated enzyme activities
closely parallel to the crude-enzymes freshly prepared from fungus cultures. The
optimum pH’s of cellulalytic activities of cellulase [K) and cellulase (J) were 4.0
and 5.0 respectively. The optimum temperatures of the cellulolytic activities of
‘cellulase [K) and. cellulase [J) were 60°C and 50°C respectively. * Assuming the
average molecular weight of Na-CMC is about 115,000, the Km values of cellulase
(K) and cellulase (J3 were found to be 3.3x10° mM and 3.3x10°* mM respec-

tively.
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Fig. 1. Effect of pH on the activities of
cellulase (K3 and the cultural extract of
Trichoderma viride 16374.

The enzyme activities were determined
by measuring the reducing power of glucose
after incubation of the mixture of enzyme
and Na-CMC for 40°C/hour at various
pH’s.
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Fig. 2. Effect of temperature on the activ-
ities of cellulase and cultural extract of
Trichoderma viride 16374.

The enzyme activities were determined at
P#H 5.0 by measuring the reducing power of
glucose after incubation of the mixture of
enzyme and Na-CMC for 1 hour at various
temperatures.
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Fig. 4. Lineweaver and Burk plot of the
action of cellulase [J).
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Table 1. The paper electrophoretic analysis of rabbit antisera to F. ferrooxidans and T.

thivoxidans

~——__Antiserum |  F. F. F. . .
T ’ Jervooxidans ferrooxidans ferrooxidans ferrooxidans thiooxidans control
Serum fraction ™. "stram 2 strain 3 strain 4 strain 6
Albumin (%) 57.36 51.20 50.70 51.83 50. 49 63.74
a-Globulin (2) 5.08 7.23 6.03 6.6 6.00 7.60
f-Globulin (%) | 15.73 9. 04 13.57 14.23 16.30 15.79
7-Globulin (%) | 32.53 29.65 27.20 26.80 12.87

21.83

Table 2. The titers of antiserum to F. Jferro-
oxidans and T. thicoxidans according
to cifferent titration methods

Titration| Immun- Agglut- Hemaggl-
method! odiffus- jnation utination

Antisera | ion test test test
F. ferrooxidans

strain 2

F. ferrooxidans
strain 3

1:32 1:64 1:256

1:16 1:16 1:256

Jerrooxidans
strain 4

strain 6 |
thiooxidans 1: 8 1: 8 1: 64
Control 1: 0 1: 0 1: 0

F.
F. ferrooxidans
T.

30% in average to compare with that of
12% in control normal rabbit serum.

In immunodiffusion, agglutination and
hemagglutination tests, the antisera to
F. ferrooxidans strains and T. thiooxida-
ns were reactive with their own antigen,
however, the overall reactivity was low
except the antisera to F. ferrooxidans
strain 2 and 3 which was represented the
highest titer of 256 in hemagglutination
test, respectively.

It appeared, therefore, that most of
the antibodies to the

crude antigen were easily elicited in

whole bacterial

rabbits and among the titers, the hema-
gglutination test was most reactive than
others.

According to our previous publications
(Rhee, 1973 a, b), the cell components of
F. ferrooxidans and T. thivoxidans con-

tained some typical substances such as

ornithine-containing amino-lipid and large
amounts of polysaccharides in their cell
constituents which may play a key role
in preparation of antibody(Shively, 1969;
Knoche, 1969 and 1972).

It is generally accepted the polysaccha-
ride and protein moieties endow the act-
ive antigenic properties with serological
specificities.

The increase of antibody to E. ferro-
oxidans and T. thiooxidans from experi-
mental animal was due to the major anti-
genic substance such as polysaccharide
and small portion of protein.

Particularly, in our experiment, the
phospholipid in these organism may be
related to hapten-like substance for the
production of antibody.

To investigate the antigenic relation-
ship between F. ferrooxidans strain and
T. thiooxidans, the hamagglutination tests
were made with their homologous and
heterologous antisera to whole hacterial
antigen.

The results were listed in Tables 3, 4
and 5, respectively. The hemagglutina-
tion test of various antisera to organisms
showed the titers of 256 and 64 when
they were reacted with their own antigen,
however, they also showed cross reacti-
vity between F. ferrooxidans strain and
T. thiooxidans.

In particular, very similar cross-reacti-
vities were observed between F. ferre-



