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FiG. 1. Photomicrograph of a4 spore mother cell
in Cyathea gicantea, n =63, % 1100.

in species of Cyathea from different geographic regions
would suggest that the present-day forms of this primi-
tive genus are evolutionally static,

The author is thankful to Prof. C. A. Ninan for
suggestions and encouragement.
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CELLULOLYTIC ACTIVITY OF
MYCELIOPHTHORA THERMQPHILA D-14

SriIBIR SEN, T. XK. ApraHaMm AND S, L. CHAKRABARTY

Department of Microbiology, Bose Institute
931, Acharva Prafulla Chandra Road
Calcuita 700 009, India

Qurre a large number of fung: are known 10 produce
extracelular cellnlase. Some of these are Trichoderma
viridel, Pencillium funicsdosum®, Sporotrichum  pulveru-
lenturn®, Fusariuwn solanit, Myrothecium varrucarig®,
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Trichoderma koningii®., Recenily, search for new cellu-
lase producing orgakisms has received much attention
for the production of glucose from cellulosic materials.
As a result, a few more celluloytic fungi, such as,
Sporotrichum thermophila? and  Chaetomim  celliylo-
Iyticesn® are veparted. I is &lsa well demonstrated
that decomposition of cellulosi¢ wastes occur maximam
at hugher temperatures® and hence thermophilic strains
play an important role in cellujpse decomposition in
nature. Based on this ided, the present investipavion
deals with the characterization and cellulolytic acti-
vity of & thermophilic strain, Myceliophthora thermo-

phita 1-14, reported for the first time as cellulose
decomposer.

The strain was isolated in the course of screening
thermophilic orgapisms from the city wasies of
Calcutta and suburbs. It possesses appreciable cellu-
lose decomposing activity. Xt grows well between
40° and 60° C, maxumun growth however is aftajned
at 45°C. In CD medium®®, supplemented with 1%/
carboxymethyl cellulose (CMC) as carbon source,
the mycelium consists of much branched kyphae, nitially
white cottony growth, but later wms 10 pale biown:
old cultures show greenish appearance. Aerial hyphae
branched, septate, hyaline, 0:75 t¢ 3-5 pm in diameter,
bearing 1-6 or more blastoconidia on hyphal apical
region (Figs. 1 and 2); conidia obovoid 10 pyriform,
4-2 to 7-0 um X3-5-4-5pm; most of the conidia are
hyaline and smooth, few with orientations and thick
walled. The strain was identified as Myceliophthora
thermophylg by the Commonweglth Mycological Xnsti-
tute, Kew, Surrey, England. The genus Myceliophthorg
was reported first by Costantin®®, It was described
by Van Qorschot’® as M. thermophiila having Keratino.
Iytic activity. But no report regarding cellulolytic
activity has yet appeared. 21 is for the first nme that
we are reporiing that this organism possesses celtulose
decomposing achivity. To give the separate ideptity,
the organism was named as M, ghermophila D-14,

One m] of conidial suspension (10 X 10%m]) of
M. thermophila D-14 was 1noculated with 25ml! CD
medium, supplemented with 1% CMC in 100 mi
Erlenmeyer Bask apd incubaled for 15 days at 50° C
(as this temperature showed maximum enzyme produc-
tion). The pH of the medium was kept consiant at
5-5 by adding 4N HCl or AN N2OH 25 needed. The
readings were taken on every alternate day of incuy-
bation from 3rd to 15th day. The culture was centri-
foged at 1000 g for 0min and the supernatant
(culture filtrate) thus obtamned was used as the source
of extracellular enzymnes.

The CMCase assay was done following the method
of Berghem and Peltersson™® with htile modifications.
Half a mitliitre of culture bHltrate was menbated with
30 mg of CMC {Sigma Chemical Co., USA) in 0-00 M
Na-acetate buffer of pH 4-8 a¢ 70°C for 1 hr. The
final volume of the reaciion mixture was adjusted to
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Fic. 1. Microscopic view of Myceliophthora thermo-
phila D-14—young mycelial mat showing development
of blastoconidia (x 400).

F1Gc. 2. Myceliophthora thermophila D-14—rpart of
aerial hypha bearing blastoconidia (X 1000).

2 ml with the same buffer solotion. The amount of
reducing sugar produced was estimated by Nelson™
and Somogyi'® method taking gluccse as standard.

The assay of f-glucosidace was done according to
the method of Eberhert eral® 0-2ml of culture
filtrate was added to the reaction mixture containing
6-29 x 10-* M of p-nitrophenol-fi-D-glucoside in 0-01M
Na-acetate buffer of pH 4-8. The final volume was
adjusted to 2 ml wiith the same buffer solution and
incubated at 60°C for 1 hr. After incubation 3 ml
of 0-1 N NaOH was added. The enzyme activily
was determined by calculating the p-nitrophenol
rcleased from the absorbance at 420 nn.

Determination of protein of the culture fltrate
was donc following the method of Lowry efal'?,
using bovine serum atbumin as <tandard.

The resulls of the expcriment are presented in
Table Y. It indicates that the cnzyme production
started from the 3rd day of incubation. Thc optimum
production of CMCase was on the 11th day and then
decreased  gradually white that of  fl-glucosidase
increased upto 13th day and thereafter remained the
same. The extracellylar protein production was in
confinuous increase. Jt is cvident from the above
that the production of extraccllular protein, though

TaBLE 1

Effect of incubation period on production of extracellular
protein, cellulase (CMCase) and p-glucosidase by
M. thermophila D-14

— — —

Days  Extra- CMCase Specific f-gluco- Specific
of cellular activity® activity sidase activity
incuba- protein® of  activity? of
tion CMCase® f-gluco-
sidase®
3 =4 1-25 2-63 1-08 0-40
5 85 2-10 2-25 2-90 0-56
7 105 3-48 3-06 3-30 0-52
9 178 3:56 1-85 4-00 0-37
13 210 3-80 1-67 5-00 0-39
13 243 3-46 1-29 5-07 0-34
15 274 3-40 1-15 5-07 0-31

gy 4 s

® pg/ml culture fikirate.
® Reducing sugar produced in mg/mi culture filtrate.

¢ # moles of reducing sugar as glucose/mg protein/
min.

¢ umoles of p-nitrophenol released/ml/hr.
¢ ymoles of p-nitrophenol/mg protein/min.

conttantly increased, the CMCase and f-glucosidase
activity did not however incrcase. This might be
due to the eficct of long term incubation. In such a
system, mycelial autolysis occurs and thus interferes
with the actual enzyme production which is deter-
mined from the specific activity of the extracellular
enzymes (CMCase and fi-glucosidase). The enzymes
produced by M. thermophila D-14 also act on cotton
and filier-paper which are the native forms of cellu-
lose. Moreover, the corganism is non-pathogenic
and shows enough rotency for the decomposition of
native ccllulusic materials. Thus the strain, reported
in this investigation, can be beller utilized for the
conversion of huge cellulosic wastes into various
uscful substances of economic importance, such as,
production of organic manure, glucose, ethanol, efc.
Further work is however necded {or increasing enzyme
production by this organism in compirison to those
of cther Iugh ccllulase yiclding cultures.

The authors thank the C.S.I.R., New Delhi, for the
financial assiztanco,
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Phoma Iucknowensis sp. nov.

HypHAE hyalines vel leviter fuscescense, septatae bis
6-4 yum in dilam, Pycnides brunneis vel nigris, globosa
vel irregularia, non mnumerosa, 72-0-216-0um X
72-0-158-0 um. Pycnidiosporae minutae, unicellu-
larae, hyalinae, ellipsoideae, 3-1-4:6 ym X 1+5-2-0 zm.
Dictyochlamydosporae fusco-nigrescens, muriformi-
bus, intercalaribus, 24-0-64-0 yum %X 16-0-48-0 um.
Chiamydosporae fusco-nigrescense, singularis, wvulgo,
8:0-12-0 um in diam,

Lectus mense julio ex solo usar (pH 8:0) and Hind-
nagar, Lucknow,

Colonies on potato-dexirose agar growing rather
very slowy, forming a tough mycelial felt over the
substratum, gradually deepening and in age becoming
almost black, reverse and reverse agar dark greyish,
exudates abundant in the form of colourless droplets.
Hyphae hyaline to light brownish, septate upto 6'4 um

~u e
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Fics. 1-4. Phoma Ilucknowensis sp. noy. Fig. 1.

Pycmidia, Fig. 2. Pycnidiospores, Fig. 3. Chlamydo-
spores. Fig. 4. Dictyochlamydospores.

in width. Pycnidia produced in limited numbers after
a few weeks, dark brown to black, globose to irregular,
72-0-216-0 pm X 72-0-158-0 um. Py¢nidiospores
extruded in a mucilage droplet, small, unicellular,
hyaline, ellipsoidal 3-1-4-6 ygm X 1-5-2-0 um. Dictyo-
chlamydospores dark brown, munform, produced in
chains, measuring 24-0-64-0 um x 16-0-48-0 um,
Chlamydospores dark brown, single, frequently
produced in long chains and measuring 8:0-12-0 ym
in diameter.

Isolated in July from Usar soils (pH 8-0) collected
from Hindnagar, Lucknow. Type, in the form of
dried culture, deposited in the Depariment of Botany,
Lucknow University, Lucknow, India. A subculture
has also been deposited in the Commonwealth Myco-
logical Institute, Kew, England, as IMI 132164,

Of all the described species of the genus Phoma®>2
P. lucknowensis sp. nov. comes closer to P. elpyreng
but clearly differs in the size of pycnidia and pycni-
diospores and the presence of dictyo-chlamydospores
which is characteristic of this form.

The authors are grateful to Prof. J. N. Rai for
guidance and to the Director, Commonwealth Myco-

logical Institute, Kew, Surrey, England, for valuable
comments.
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