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Cellulase and Chitinase in Soil 
Amcebae 

IT has long been known that cellulose and chitin 
are broken down by many species of both bacteria 
and fungi that can be isolated from soil. It is prob
able that the soil fauna may also be important in this 
respect, for it is known that earthworms and eel
worms may possess both cellulase and chitinase1 • 

Some soil amrebre were examined to see whether 
they, too, possessed these enzymes. 

'Pure mixed' cultures (a single species of amreba 
feeding on a single species of bacteria) of three species 
of soil amrebre• grown on non-nutrient agar were 
harvested, ground between the surfaces of a standard 
ground-glass joint and incubated with toluene over
night. The extracts were centrifuged and the super
natants examined for the presence of cellulase and 
chitinase. The bacteria used as food were soil organ
isms that had been shown to produce neither of the 
enzymes when grown under similar conditions in 
the absence of amrebre. Cellulase activity was de
tected by following the production of reducing sugar 
from a solution of sodium carboxymethylcellulose at 
pH 5, or from a suspension of finely divided cellulose 
precipitated by dilution of a cellulose dispersal 
in syrupy phosphoric acid. Chitinase activity was 
detected by following the production of acetyl
glucosamine from a suspension of finely divided 
Sepia chitin prepared by dilution of a dispersal in 
concentrated hydrochloric acid. Very little reducing 
sugar and no acetylglucosamine were formed on 
incubating the extracts in the absence of substrate. 

The results of an experiment in which sodium 
carboxymethylcellulose was the substrate are shown 
in Table 1 (the figures for formation of reducing 
sugar have been corrected by subtraction of the 
values for appropriate controls). Action of Helix 
cellulase on this substrate stops when 37 per cent of 
the substrate weight has appeared as reducing sugar 
calculated in terms of glucose. The figure for grams 
reducing sugar produced per gram of total nitrogen 
in the extract was calculated as a means of comparing 
the extracts among themselves and with the digestive 
enzymes of Helix aspersa. Under similar conditions, 
this figure for pooled digef!tive juice of the snail is 
about 50 gm. reducing sugar per gm. total snail 
nitrogen, or at least fifteen times as great as the 
figure for the amrebre. The figure for the amoobre 
may be expected to be low for the following reasons. 
All the amrebre were not in the same state of activity, 
a considerable proportion having begun to encyst; 
some of the total nitrogen of the harvested material 
was derived from uneaten bacteria or waste products ; 
and the cellulase of the amrebre may have been in
activated by dilution and mixing of the enzyme with 
other components of the organisms (the digestive 
juice of the snail was removed from the digestive 
tract and not diluted with the components of the 
remaining tissues). It is possible, therefore, that the 
amrebre may, in terms of activity per gram total 
nitrogen, have a cellulose-decomposing power of the 
same order as that of the snail. The extracts were 
also shown to hydrolyse finely divided cellulose. No 
increase in the rate of hydrolysis using this substrate 
was found when 60 µgm. bovine serum albumin per 
ml. was added to the assay medium-presumably 
sufficient protein was already present in the medium 
to swamp any effect of added protein 3 • The maximum 
dry weight of a.mrebre present in each assay varied 
from 1 to 5 mgm. 

Table 1 

Reducing sugar Reducing 

Food 
formed (calc. as sugar (gm.) 

glucose) as % formed per 
organism Amooba carboxymethyl- gm. total 

cellulose after 18 nitrogen of ex-
days incubation tract, 6 days 

Aerobaeur sp. Hartmanella 
glt,bae 8 2 ·6 .. .. Hartmanella 
sp. 17 3·6 .. " 

Schi.wpyrenus 

Soll organism 
tl"l/thaenusa 9 ·5 l·O 

Hartmanella 
(4002) sp. 19 ·3 3·1 .. Sehiz<,pyrenus 

erythaenusa 20 1·8 

Incubation of finely divided chitin for 17 days at 
35° at pH 5 with a.mounts of extract similar to those 
used when cellulose was the substrate resulted in 
the decomposition of 30-130 µgm. of chitin. These 
amounts were about ope-fifth of the weight of cellulose 
broken down under similar conditions. 

The amoobre described are the only soil protozoa 
that have been shown to possess cellulase and chitin
ase ; but the cellulose-decomposing abilities of 
ciliates in the ruminant and termite are well known, 
and it is probable that many other genera of soil 
protozoa may be active. It would also be of interest 
to examine some representative mites from this 
point of view. 
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Extraction of Enchytraeid Worms from 
a Coniferous Forest Soil 

THE ecology of the terrestrial Enchytraeidae has 
been neglected mainly because of the lack of an 
adequate technique for assessing population size and 
partly because of taxonomic difficulties. Recently, 
Overgaard Nielsen1 has described a method for the 
large-scale extraction of these worms from soil. This 
consists of heating soil cores in an earthenware 
cylinder over a water-bath, and driving the worms 
upwards into a layer of cooled sand on top of the 
soil. The enchytra.eids are then recovered by washing 
from the sand. 

Studying the enchytraeid population of a coniferous 
forest soil, this method was not found to be satis
factory, despite attention to detail. Too many dead 
worms were found in the core, particularly in the 
litter layer. Therefore an attempt was made to 
improve on the alternative technique mentioned by 
Nielsen, in whieh heat is applied from above to soil 
spread out on a sieve resting in a funnel full of water. 
The worms present move downwards through the 
sieve into the funnel and can be drawn off. This 
technique was developed, using soil cores from a pure 
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