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Since the discovery of erepsins in the intestinal mucosa of ani- 
mals by Cohnheim2 and their presence in various plant tissues by 
Vines3 those enzymes have not been widely studied in plants. 
In the few fungi which have been examined erepsins have been 
reported. Vines reported them in Agaricus campestris and in 
yeast. Bourquelot? reported a protease in Aspergillus and Pen- 
icillium, which, while not identified as such, was probably erepsin 
and Dox5 demonstrated erepsin in Penicillium camemberti. 

While the presence of erepsin has thus been demonstrated in a 
number of saprophytic fungi, it is believed that its presence has 
not previously been demonstrated in parasitic fungi. The results 
set forth in this note form a part of a piece of work on the relation 
of certain parasitic fungi on their host plants, and were obtained 
from pure cultures of two fungi which infest the apple. An addi- 
tional point of interest lies in the fact that Vines found that the pulp 
of the apple contains neither trypsin nor erepsin, although the 
skin of the apple contains erepsin. 

The first tests were made by cultivating the desired fungus for 
two months on Dunham’s solution (contains 1 per cent peptone) 
and examining it for tryptophane. 

l Paper No. 13 from the Laboratory of Plant Pathology, Virginia Agri- 
cultural Experiment Station, Blacksburg, Va. 

f Cohnheim: Zeitschr. f. physiol. Chem., xxxiii, p. 451, 1991. 
a Vines: Ann. of Bot., xvi, p. 1, 1962; xvii, pp. 237 and 597, 1903; xviii, 

p. 289, 1904. 
4 Bourquelot: Compt. rend. sot. biol., XIV, p. 653, 1893. 
5 Dox: Bulletin 129, Bureau of Animal Industry, U. S. Department of 

Agriculture, 1910. 
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The fungi were grown in 200 cc. Erlenmeyer flasks each con- 
taining 75 cc. of fractionally sterilized Dunham’s solution. After 
inoculation the flasks were kept at a temperature of 24’ C. in the 
incubator. At first the fungi grew slowly but eventually the 
mycelium formed a compact mat which entirely covered the sur- 
face of the liquid and produced spores. At the end of two months 
the liquid in the cultures of Glomerella rufomaculans was amber 
colored. It was filtered through paper and 10 cc. samples taken 
in test tubes. Each was acidified with dilute acetic acid and bro- 
mine water added drop by drop. This caused the development of 
a deep violet color, which is regarded as a reliable test for tryp- 
tophane. The test was distinct in all samples although somewhat 
obscured by the amber color of the solution. The experiment was 
duplicated using two months old cultures of Sphaeropsis malorum 
which had been cultivated in the same way on Dunham’s solution. 
Ten cubic centimeter samples were drawn into test tubes and 
received a few drops of acetic acid and bromine water. The 
filtered culture was nearly colorless and the deep violet color was 
very distinct. Control flasks of Dunham’s solution of the same 
age as the cultures gave no tryptophane test. 

The formation of this tryptophane from peptone by the growing 
fungus in pure culture is interpreted as evidence of the presence 
of erepsin in the fungus. 

Supplementing the action of the erepsin-containing solutions 
upon peptone, studies were also made on the power of the 
intracellular enzymes of the fungi to liquefy gelatin. In these 
studies the fungus culture media were filtered from the mats of 
mycelium. After brief washing on the filters, the material was 
transferred to a porcelain mortar and ground with sand. This 
mass was extracted six hours with toluol water and filtered. The 
filtrate was placed in contact with gelatin, and at the same 
time an extract of cabbage was prepared and used in the same 
way.’ Melted 7 per cent gelatin was placed in test tubes (3 
cc. in each tube) and received 3 cc., 5 cc., 10 cc., and 20 cc., 
respectively, of the extracts of cabbage, Glomerella, and Sphae- 
ropsis. The tubes were held at 40’ C. for four hours and then 

1 For accounts of the ereptic activity of cabbage vide Dean: Bat. Gazette, 
xxxix, p. 321, 1905, and Blood: this Journal, viii, p. 215, 1910. 
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cooled. The gelatin in every case failed to harden. This was 
rather inconclusive on account of the large amounts of extracts 
used. The experiment was repeated, using smaller amounts of the 
extracts, and 2 cc. of 7 per cent gelatin in each tube. The diges- 
tion was carried on eighteen hours at 40” C. with thymol as anti- 
septic. 

Digestion of gelatin by extracts of cabbage, Glomerella, and Sphaeropsis, 
after 18 hours. 

-__~ --___- 

AMOUNT OF 
RXTRArn CABBAGE EXTRACT GLOMERELLA EXTRArn SPHAEROPBIB EXTRACT 
ADDED 

ii 
0.5 
1.0 
2.0 

Solid Solid Partially liquefied 
Solid Solid One-third liquefied 

Slightly liquefied Slightly liquefied One-half liquefied 
One-half liquefied Largely liquefied Largely liquefied 

These results show that the extracts of the mycelia of the two 
fungi employed were as capable of liquefying gelatin as the cabbage 
extract. The results are, however, to be regarded as purely qual- 
itative and do not permit of intercomparison of the different 
extracts. Interest also attaches itself to the fact that erepsin was 
shown by Dean’ to be principally if not entirely a metabolic en- 
zyme rather than a digestive enzyme. 

The action of the fungus erepsin on casein was similarly studied 
and found to act positively. 

A two months old culture of Glomerella rujomaculans on Fermi’s 
solution2 was removed and washed with a stream of distilled water. 

The fungus mycelium was ground in a porcelain mortar, 
extracted fifteen hours with toluol water and filtered through filter 
paper. The filtrate gave no test for tryptophane. Two grams of 
casein was dissolved in 15 cc. of g NaOH, diluted up to 60 cc. and 
filtered into a small flask. Fifteen cubic centimeters of the fungus 
extract were added to this and the flask incubated at 4O’C. with tol- 

1 Dean: lot. cit. 
* This solution contained distilled water, 1000 cc., magnesium sulphate, 

0.2 gram, acid potassium phosphate 1.0 gram, ammonium phosphate, 10.0 
grams, glycerol, 45 grams. 
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uol present. At the end of eighteen hours a marked tryptophane 
reaction was obtained. The experiment was repeated using 20 
cc. of the fungus extract, and incubating it for twenty-four hours. 
A very strong test for tryptophane was then obtained. 

The fungus extract was not able however to produce tryptophane 
from protein. A solution of 0.2 gram of “protein” (Eimer and 
Amend) was made in 10 cc. of $$ NaOH and diluted to 50 cc. in 
an Erlenmeyer flask. Ten cubic centimeters of Glomerella extract 
filtered through paper were added with toluol and incubated at 
40” C. for twenty-four hours. No test for tryptophane could be 
obtained. 


