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The following observations emerge .from an examination of the 
results:

(a) Hydrolysis of tributyrine, at least equivalent to the notation 
+ , was caused by 7 1 of the 108 micrococci investigated and by 26
of the 37 bacilli investigated. All 11 S t a p h y l o c o c c u s  
a u r e u s  strains produced hydrolysis of tributyrine.

(b) Hydrolysis of pork fat at pH 7.0 was caused by 32 of 91 
micrococci investigated, by 8 of 20 bacilli investigated and by 6 
of 8 S t a p h y l o c o c c u s  a u r e u s  strains investi­
gated .

(c) Hydrolysis of egg yolk fat at pH 7.0 was only elicited in the 
case of 4 micrococci out of 70 strains investigated. No less than 
15 of 20 bacilli investigated and 3 out of 4 S t a p h y l o ­
c o c c u s  strains investigated caused hydrolysis of egg yolk 
fat. The S e r r a t i a  m a r c e s c e n s  included in the 
studies also caused hydrolysis of egg yolk fat but neither of pork 
fat nor of tributyrine. The results seem to suggest that different 
bacteria cause hydrolysis of different fats, or that their optimum 
for the hydrolysis of different fats is different.

(d) A fairly remarkable part of the micrococci, staphylococci 
and bacilli investigated hydrolyzed pork fat on plates buffered 
with citric acid-citrate, with pH 5.5 or 5.0 and with 3 % or 4 °h 

NaCl concentration. Several of the bacteria also caused hydrolysis 
of tributyrine at the said pH values and NaCl concentrations.

(e) The streptococci (seven strains) did not grow on the lipolysis 
substrates employed in the study.

(f) None of the enterobacteria investigated ( E s c h e r i ­
c h i a  c o l i ,  A e r o b a c t e r  a e r o g e n e s  
and S a l m o n e l l a  t y p h i m u r i u m )  caused 
positive lipolysis reaction on the substrates employed in the 
study.

(g) On comparison of the hydrolysis of tributyrine and of pork 
fat on substrates with pH 7.0 the observation was made that 
several strains causing distinct hydrolysis of tributyrine, at 
least equalling the notation +, also produced hydrolysis of pork
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fat. The strength of the hydrolysis of tributyrine was assessed 
upon incubation at 30°C during three days and that of the hydro­
lysis of pork fat after incubation during 3-5 days. Further study 
of the compatibility of these lipolysis reactions revealed that 
(1) of 56 bacteria investigated causing strong hydrolysis of 
tributyrine, at least equalling the reaction ++, 48 also produced 
hydrolysis of pork fat; and (2) those 56 bacteria which caused 
hydrolysis of pork fat showed the following distribution as re­
gards their effect on tributyrine plates;

Strength of Number
tributyrine hydrolysis of bacteria

- Negative 0
(+) Slight 1
+ Distinct 7

H—h Strong 25
+++ and ++++ Very strong 23

56

It can be stated on the basis of these results that strong hydro­
lysis of tributyrine is an indication of lipase activity of the 
bacterium in question. Since plates containing tributyrine are 
very convenient in quantitative studies of lipolytic organisms 
or in attempts at their isolation, this is an observation of 
considerable significance.



Summary

The lipolytic properties of 199 microbial strains have been 
studied, paying particular attention to the ability of the microbes 
to hydrolyze pork fat at the pH value and salt content prevailing 
in dry sausages during the ripening and storage. The main object 
of study has been the lipolytie behaviour of micrococci isolated 
from dry sausages and of various B a c i l l u s  species.

The pH of the substrates containing fat was adjusted with the aid 
of phosphate and citric ac^.d-citrate buffers. Comparison of the 
buffers employed in the study revealed that the use of phosphate 
buffer in the substrates on which the liberated fatty acids are 
to be demonstrated by means of copper sulphate may have a mis­
leading effect, in that the copper in the indicator probably reacts 
with the phosphates of the buffer, producing a blue compound.
The citric acid-citrate buffer proved more appropriate for the use 
in the pH adjustment of the substrates containing fat.

It was also found in the course of the studies that the use of 
tributyrine is possible in the investigations concerning the lipo­
lytic properties of the bacteria. A remarkable percentage (85-7 °]o) 
of the strains causing a strong hydrolysis of tributyrine also 
caused the hydrolysis of pork fat.

Fairly many of the examined M i c r o c o c c u s  and B a c ­
i l l u s  species were found to grow and to cause the hydrolysis 
of pork fat and of tributyrine at pH 5*5 and 5.0 with a NaCl 
concentration of 3 and 4 The effect of these strains on the 
hydrolysis of pork fat observable in dry sausages is likely, and 
the matter is further investigated in the studies in progress.
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Zusammenfassung

In den dargestellten Arbeiten sind die lipolytischen Eigenschaften 
einer Anzahl (199) von Mikrobenstämmen untersucht worden, und zwar 
unter besonderer Berücksichtigung des Vermögens dieser Mikroben, 
Speck bei dem pH-Wert und bei der Salzkonzentration abzubauen, 
die in Rohwurst während der Herstellung herrschen. Die grösste 
Aufmerksamkeit wurde den lipolytischen Eigenschaften der aus Roh­
würsten isolierten Mikrokokken und verschiedenen Bazillusarten 
zugewandt.

Der pH-Wert der fetthaltigen Nährböden wurde mittels Phosphat- bzw. 
Zitronensäure-Zitratpuffer einreguliert. Ein Vergleich zwischen 
den angewandten Puffern zeigte, dass die Verwendung von Phosphat­
puffer bei solchen Nährböden, in denen die freigesetzten Fettsäuren 
mit Hilfe von Kupfersulphat nachgewiesen werden, irreführen kann, 
indem das Kupfer des Indikatormittels wahrscheinlich mit den 
Phosphaten des Puffers reagiert und eine blaue Verbindung erzeugt. 
Der Zitronensäure-Zitratpuffer wurde als besser geeignet zur Ein­
stellung des pH-Werts bei fetthaltigen Nährböden befunden.

In den ausgeführten Untersuchungen wurde auch festgestellt, dass 
die Anwendung von Tributyrat in Untersuchungen der lipolytischen 
Eigenschaften von Bakterien möglich ist. Ein sehr beachtenswerter 
Teil (87,5 % ) der Tributyrat stark hydrolysierenden Stämme führte 
auch Speckhydrolyse herbei.

Es wurde wahrgenommen, dass recht viele von den untersuchten 
Mikrokokken und Bazillusarten bei pH 5,5 und 5,0 und bei einer 
NaCl-Konzentration von 3 und 4 % wachsen und Hydrolyse von Speck 
sowie von Tributyrat bewirken. Einwirkung dieser Stämme auf die 
in Rohwurst beobachtete Hydrolyse von Speck ist wahrscheinlich, 
und dieser Umstand wird in weiteren Untersuchungen verfolgt.
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