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INTRODUCTION
The lipolytic activity of bacteria is 
influenced by a number of factors, 
both in model systems and in food.
The physiological state of the bacte­
ria, the incubation tempe'rature, the 
pH,the composition of the test medium 
and the substrate concentration (the 
lipid content and type) all have a 
considerable effect on the amount of 
fatty acids liberated from fats. A 
number of bacteria have been shown to 
possess the ability to hydrolyse fat­
ty acids from triglycerides. Thus, li­
polytic activity was shown in meat 
spoilage bacteria like staphylococci 
micrococci (4,6,7) lactobacilli and 
streptococci (5,11) and Gram negative 
bacteria like pseudomonades (2). Stu­
dies were done on pure triglycerides 
in model systems,however, also on 
natural fat, acids were extracted and 
titrated with alkali, without any 
attempt to evaluate the nature of the 
acids liberated.
Although lipolytic activity may be 
regarded as a spoilage characteristic 
of food, especially the hydrolysis of 
butyric acid from tributyrate in milk, 
the activity in fermented meat pro­
ducts may be regarded advantageously. 
There is a lack of knowledge concer­
ning the lipolytic activity of star­
ter cultures used in the meat indu - 
stry, both regarding the total activi­
ty if present, and the activity 
towards specific fatty acids. The pre­
sent study was done in order to eva­
luate some starter cultures used in 
the industry for possible activity 
towards natural fats from pork, lamb 
and beef.
MATERIALS AND METHODS 
Fat tissue: pork,lamb and beef fat 
consisted all of the fatty capsule 
from the kidney. The fatty tissue was 
trimmed free from any lean tissue and 
melted on boiling water, and the fat 
was collected for immediate use in 
the model system.
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t̂prî t-A hPvqUlnon was added as an 
the f fatty an extract of the methy-
''t^d^ty acid aS Was evaP°rated and hsci hy qq distribution was deter-

S^S?lab §as chrom atograph
30 3  3o Column (J  & W S c i . )

C,
, u Omc.r> ; '-’'“'•LUU111 W  Cl w OU-L..

J* 25o632 Carbowax 20M)% s ^ uC, rx. Injection tempera-
i: 3q\ ¿  De^ect°r:FID 250°C.
5 h i ^ P e r a t ^ e ’- ITll/Klin‘S^H tW  ’ l50~22nOp pr°gran : delay•- U C with hoc./ min.with 4°C/ min.

y  ?  *  t g ? ® » «atyrin agar showed
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however, that all bacteria had in fact 
lipolytic activity at both 20 C (Tab.
2) and 37°C (Tab.l). Lipolytic acti­
vity (liberated fatty acids in/jmol/ 
hr ml bacterial suspension) was hig­
her at 37°C than at 20 C for a sgeci- 
fic bacteria. The activity at 37 C 
was 3.7-15.4 times the activity at 
20°C. Generally the activity for a 
specific bacteria was higher on lambQ 
and beef fat than on pork,both at 20 C 
and at 37 C. The activity on the for­
mer lipids was up to c. 6 times hig­
her than on pork. The lipolytic ac­
tivity varied considerably among the 
bacteria,. no bacteria had a higher 
activity than other bactegia on all 
three fats, neither at 20 C nor at 
37°C. The activity towards pork fat 
showed a pronounced influence on 
which type of fat was used i.e. the 
fatty capsule from the kidney or back 
fat. The effect was,however, only 
found at 37°c. At this temperature the 
activity on back fat was 2-3 times 
higher than on the fat from the kid­
ney region. 0neQwould expect to find 
an effect at 20 C too, because any 
difference in fat acid composition 
should be more pronounced at lower 
temperature, due to solidification of 
triglycerides and acids. The influence 
of temperature on the lipolytic acti­
vity of bacteria has been examined in 
several studies. Often activity has 
been shown to have a maximum between 
35°C and 40 C (1,4,8),although results 
may vary for different bacteria and 
substrates (7,10). Activity may be 
reduced at high temperature due to 
enzyme denaturation (8), and activi­
ty may be altered due to fatty acid 
specificity i.e. triglycerides with 
preferentially hydrolyzed fatty acids 
may be more or less solid at a given 
temperature.
Preliminary investigation on the com­
position of the mixture of free fat­
ty acids liberated due to lipolytic 
activity from the five bacteria were 
performed by GC. Peaks were identifi­
ed by comparison to standard fatty 
acid methyl esters. In this study no 
attempt to a quantitative determina­
tion was made.
The peak pattern for all investigati­
ons, was independent of fat type or 
bacteria strain , and showed that four
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to five fatty acids were dominating in 
the liberated fatty acid mixture. The­
se fatty acids were: myristic acid,pal­
mitic acid, stearic acid,oleic and 
linoleic acid. Many minor components-, 
some probably including isomers of 
unsaturated fatty acids,could be de­
tected, but has not been identified. 
Results from the GC analysis of free 
fatty acid methyl esters are shown in 
table 3 to 5. GC analysis was carried 
out with four bacteria on the 
fatty capsule from the kidney from 
lamb,beef and pork. The P.pentosaceus 
was only tested on pork fat; S.xvlo- 
sus on both types of pork fat.Tables 
are given on the relative compositi­
on of the above mentioned five fatty 
acids.
Lamb fat: results shows (Tab.3) no 
great variation between strains in 
the relative constitution of the fat­
ty acids liberated. Palmitic acid 
(C 16:0) is the major component - 
about 37%, while stearic acid (C 18:
0) and oleic acid (C 18:1) contribu­
tes nearly as much i.e. 32% and 27% 
respectively. Myristic acid (C 14:0) 
is a minor component with about 3 % 
and linoleic acid (C 18:2) nearly 
negligible with only 1 %.
Beef fat: results shows ,that also 
for beef fat no great variation be­
tween strains can be observed (Tab.4) 
Again palmitic acid is a major com­
ponent (41%), and the amount of the 
unsaturated oleic acid is considera­
bly higher (.33%) than the correspon­
ding saturated stearic acid (24%). 
Pork fat: results shows a greater 
variability between strains than was 
seen with lamb and beef fat (Tab.5). 
For S .camosus,P.acidilactici and P. 
nentosaceus ,palmetic acid is the major 
component (40%), but while the sta­
phylococcus shows considerable more 
stearic acid (34%) than oleic acid 
(25%), the two others have nearly e- 
qual amounts of this fatty acid (26%) 
For all the bacteria myristic acid 
amount to less than 1% but P.pento­
saceus liberates more than the 
dobble amount of linoleic acid (7%) 
than S.carnoseus (2%) and P.acidi­
lactici (3%).
Staphylococcus xylosus and L.planta- 
rum shows a different pattern. The 
major component here is oleic acid

Pc
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acid is higher (26-34%) than J 0{/Ol OOCr/\ «noun1acid (21-22%). Again the
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rably higher (9-13%) than 
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lative amounts of the i n d i v  
ty acids were not determine ' 
Studies with isolated lip® ft
shown that substrate sped 
fers among bacterial lipaSe ^  
pase B from ChromobacterjlSS<ai^ 
had specificity to long 
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v/cic puut oaum pC> \y\
differences in substrate sP 
could be an explanation $
rent fatty acid pattern

dy.On the other hand the eIiP 
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pensions and not isolated ^ %It may well be that more ĝgf̂  ¡ft
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Lipolytic activity of starter cultures on lamb, beef and pork fat. Activity in/mol x 10 /hr ml bacterial suspension. 
Table 1. 37°C. Table 2. 20°C.
Lamb Beef Pork I Lamb Beef________________Pork_______
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