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II. QUANTITATIVE DISTRIBUTION OoF ENZYMES
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(Received November 3, 1961)

ABSTRACT

Quantitative presence of a large number of enzyme systems, using standard colorimetric or
titrimetric techniques, has been shown in three species of Alfernaria. Amylase, mvertase,
pectinmethylesterase, phosphorylase, aldolase, amidases, ribonuclease, alkaline phosphatase,
nucleophosphatases and catalase were found to be present in significant amounts.

The qualitative demonstration of a large number of enzymes (Das-Gupta
and Verma 1961) in the three species of Alternaria, viz. A. tenuis (AT), A.
brassicola (AB) and A. raphani (AR), led to the quantitative study of the
enzymes, the results of which are presented here.

AT, AB and AR were isolated from their respective hosts and cultured as
usual (Das-Gupta and Verma loc. cit.), and extracellular (Das-Gupta and
Verma loc. cit.) and the following three types of intracellular enzyme pre-
parations (depending on the lability of the enzymes) were utilized for the assay
of the various enzymes.

A.  Dry powder.—It was prepared as given earlier (Das-Gupta and Verma
loc. cit.).

B. Acetone powder.—Flasks containing Ashour’s medium (1954) were
inoculated separately with hyphal fragments from the margins of 10 days’ old
cultures of each fungal species, and several replicates made. After an in-
cubation of 10 days at 28° C, when a good growth and sporulation occurred,
the fungal mycelia were collected in Buchner funnels and washed free of
adhering medium. The mycelia were then dried between folds of sterilized
filter papers and transferred to deep-freeze at — 20° C in separate precooled glass
pestles and mortars. The chilled mycelia were crushed to form a paste and
treated with chilled acetone (— 20° C) three or four times with continual stirring.
The masses were then treated twice with peroxide-free ether (—20° C) and
finally sucked dry and spread to dry on large sheets of glazed paper. The
remaining flakes were powdered thoroughly and stored under dry conditions in
deep-freeze. To prepare the enzyme extract 0-2 g of the acetone powder was
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suspended in 20 ml of glass distilled water or buffer, for 16 hours at 4° C, with
periodical shaking and centrifuged subsequently at 0° C at 3,500 rev/min for
20 min in a refrigerated centrifuge. The clear supernatants were directly
used as the enzyme source.

C. Fresh cell-free extract.—The fungal mycelia were filtered, washed free of
adhering medium, dried, weighed and kept in deep-freeze as described for B.
The myecelia, when frozen, were crushed thoroughly and the process of erushing
and freezing repeated twice more. The crushed masses were extracted in glass
distilled water or buffer (1 g of mycelium extracted in 20 ml) with continuous
crushing. The solutions thus obtained were centrifuged at 12,000 rev/min at
—5° C for 20 min, in a refrigerated centrifuge. The cell-free supernatants were
decanted off and immediately utilized as the enzyme source.

The enzymes were estimated either by titrimetric or colorimetric proce-
dures (the actual procedures followed are given at the respective places).
The absolute activity of the enzymes (given in Table I) was determined by
subtracting the value of controls from the tests. The controls were run with
inactive enzyme (inactivated by autoclaving at 15 1b for 15 min) for titrimetric
procedures or in case of colorimetric procedures the enzyme was added to the
reaction mixtures after stopping the enzymatic reactions. Wherever colori-
metric procedures were adopted the extracellular enzyme activity could not be
studied because the deep colour of the extracellular extract did not permit the
use of the method for the enzyme assay. Throughout these investigations, the
glass-wares used were of the pyrex brand and the chemicals of the analytical
grade.

The table shows that most of the enzymes, viz. amylase, invertase, pectin-
methylesterase, phosphorylase, aldolase, most of the amidases, ribonuclease,
alkaline phosphatase, nucleophosphatases and catalase, are present in quite
significant amounts, whereas the quantity of the other enzymes, namely lipase,
butyrase, proteolytic enzymes, urease and nucleodeaminases, is not much.
The significant quantitative presence of most of the enzymes, however, made it
easier to study the behaviour of these enzymes with respect to various factors,
such as pH, varying enzyme concentrations, substrate concentrations, time,
heat inactivation and the effect of certain activators and inhibitors of enzyme
activity, which in turn may lead to a better understanding of the complex
host-parasite relationships. The results of these investigations will be shortly
communicated.
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