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IITTRODUCTION

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 temperature, 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
nicrococci (4,6,7) lactobacilli and
streptococci (5,1l) and Gram negative
bacteria like pseudomonades (2). Stu-
dies were done on pure triglycerides
in nodel systems,however, also on
natural fat, acids were extracted and
titrated with alkali, without any
attenpt 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.

MATERTALS AND METHODS

Fat tissue: pork,lamb and beef fat
consisted all of the fatty capsule
from the kidney. The fatty tissue was
trirmed 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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An emulsion consisting of 1Or‘J”L
i,

arabic and 5 % lipid in wat€ )
mogenized by passage through ?bpﬁ
homogenizer (Rannie/APV) at?uéff
sure (900bar). A reaction X~ g
produced by mixing :0.2 ml £8; 0}
on0.1 ml 1.0 M Tris-HCL pH /"l
ml 1.0 M NaCl and 0.6 ml of 2 (|
sion of bacteria. This volu?® i |
was used for titration, whllerwW‘
ger volume was used for gas
oraphical analyses (GC). B
Bacteria used were :Sggphﬁ%iﬁijﬁ
xvylosus,Staphylococcus carB®” .
égococcus acigilactici,Eﬁdlggﬁﬁﬁ
pentosaceus and Lactobacil,-gl/s’istlﬁﬂﬂ
tarum, kindly supplied by . p
Hansen A/S. in Py
The staphylocacci were grov® ;¢
broth (Merck),the other bact® ﬂ
grown in MRS (Oxoid) broth. = ¢

strains were grown as stat1® &gﬁ@
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tures at 250C, and harveste€’ g
logaritmic growth phase.Cer fmf%
was performed at 5000 r.p-M: 5@
min. and cells were washed }g g
Tris-HCl pH 7.2.The suspensléa]@@
adjusted to an OD of 1.0 at c”tl
The bacteria were tested foﬁﬂg?ﬁ
towards tributyrin by Spfe?;ﬁyﬂa
teria on the surface of tfi ijzf
agar plates with 5 and oc mﬂ)
rin.After incubation at i
plates were examined for € %
zones.Tests were also made g P
round holes made in the aga’kﬁdq
stainless steel cylindefﬁp CWQ
the agar, both filled wit? gfﬂli
suspension and with filtré@-~ g,
centrifugation of the cult
were also made on the Staphintwwf
after disintegrating cell 11 f
homogenizer, both on the ¢

and on the cell filtrate- i
The reaction mjixtures were “ 1ab g
at 20°C and 37°C along Wldjtdﬁkﬁ
without fat in capped glasi ge5 "
action mixtures for GC and y 8
incubated at 37°C only. ,a&ﬂég
The reaction was stopp€ b% Mfﬁ
0.2 ml water and 0.2 ml 0-2 o).
in 2 M NaCl (for 1 ml vol¥i iin
Extraction was done direct Ofm’
glass tubes, using a miXtV(3).
ethylether :pentan (2'75:1)'n;t%,
traction was done for 12 mlswﬁzﬁ
tubes were kept on ice 8% 40
heavily every 5 min for 2
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&E(E anzs With the larger amount

Qth@er YSes were treated similarly

Thed to Phase was collected and evapo-

uén ayErryneSS under vacuum.
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; i 1chlofluorescein. The
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eq.
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witﬂl 20% BF4 on a 80°C wa-
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however, that all bacteria had in fact
lipolytic activity at both 20°C (Tab.
2) and 37°C (Tab.1). Lipolytic acti-
vity (liberated fatty acids in amol/
hr ml bacterial suspengion) was hig-
her at 37 C than at 20°C for a sgeci—
fic bacteria. The activity at 37°C
wag 3.7-15.4 times the activity at
20°C. Generally the activity for a
specific bacteria was higher on lambo
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 bacteria on all
thgee 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 efgect 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. One would 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 solidificatien of
triglycerides and acids. The influence
of temperature on the lipolytic acti-
vity of bacteria has been examined in
several studies. Often activity has
begn shown 5o have a maximumn 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 tat—
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




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 a01d 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.xylo-
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 277%
respectively. Myristic acid (C 14:0)
is a minor component with about 3 7%
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 palnitic 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.carnosus,P.acidilactici and P._
tggUXanL,,palﬂetlc 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-
rumn shows a different pattern. The
major component here is oleic acid
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(35-40%), and the amount of pzfg?
acid is hlgher (26-34%) than ® &
acid (21-22%). Again the ar?
unsaturated linoleic acid lse
rably higher (9-13%) than ob3="
with lamb and beei fat. £50 mg

The S.xylosus was tested OP se j
ferent type of pork fat. cp41
5) the back fat and the Lattyf

of the kidney gives quite di cﬂ‘
relative amount of the attylm
However, the fatty acid pattelwﬁ
gimilar i.e. oleic.acidaoite g
component (back fat:48%, ”{dﬂ
34%) and a higher amount O* PA
acid (back fat:27%, &ldﬂey
stearic acid (back fat:19%°%"
22%) .
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riation between strains in . fal'y
ty acids liberated from putt®
Fatty acids with carbon Chaly
from 10 to 18 were detecté 4@}@
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lative amounts of the indiV

ty acids were not determlne hﬂi{
Studies with isolated 1ip25 1d ﬂ
shown that substrate spele :
fers anong bacterial 1ipas® 7is
pase B from Chronobactﬂrlwnﬂ
had specificity to long Cﬂai
saturated fatty acids but ®
esters were poor substraté®
differences in substrate 5 ghe
could be an explanation fO IV&
rent fatty acid pattern 0%,

the five bacteria in the prer y
dy.On the other hand the exprgl?
were carried out with bact® s 1
pensions and not 1solated . %p
It may well be that more 1og¢d
enzyme is involved in the jjh /
of fat triglycerides each @
ferent substrate specifi
different fatty acid patte vlﬂ
reflect a difference in &¢ ﬂﬂs
involved lipolytic enzyme® efﬁlg
tivity differing among baCO tltt
consistent with results L? o i
on analysis of liberated i
acids as a whole. U:fﬁf
The different fatty acid pe fal |
each bacteria dependlno ol Mﬂecf
might be due to the dif erv
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Lipolytic activity of starter cultures on lamb, beef and pork fat. Activity in umol x 103/hr ml bacterial suspension.

C 14:0
C 16:0
C 18:0
Eolg:
O S

Table 1. 37°C. Table 2. 207
Lamb Beef Pork Lamb Beef Pork
48.6° 63.9° ot Hag 30.7° 17.1° X Blat Lo
28.7° 83.5% 84.8%  35.0° 22.0° 20.4° 10.82  6.5°
33.6° 25.0°C 49.0°  14.7° 37.9° Tk 7.9% 4.0
a1 7° 95.5° 47.0°  19.4° 20.7° 26.6° 1042 - 8.8
41.0° 51.5% 4.7 21.1P 780 26.0° 8.28 .23
.xylosus; S.s = S.carnosus; P.p = P.pentosaceus; P.a = P.acidilactici; L.p = L.plantarum.
in the same row with different superscript are significantly different ( P < 0.05).
column is back fat, other results are for fat from the kidney region.
% Fatty acid produced by different bacteria from lamb, beef and pork fat
Table 3. Lamb fat. Table 4. Beef fat. Table 5. Pork fat.
S.X S.s P.a L.p S.X S.8 P.a L.p_ S.X 5.8 P.a ) L.p
3.3 3.6 3.0 2.3 2.0 1 1.2 L4 12 oa g 0.8 0.6 .0 0.7
36,3 87 25 36.9 36.6 40.5 42.3 39.0 40.3 27k 33,8 38:0 42.2 40.2 26.0
30.0 31.3 31.5 37.0 22.8 24.0 24.6 23.2 19.1 21.8 33.9 26.3 25.3 21 .2
29.0 263 216 24.0 33.3 32.0 34.3 .1 47.5 34.4 25.0 2747 26.3 39.5
Lb LeTe] 200 Ol BB Lo 0.6 0.9 1.0 6.0 9.3 Zin 32 o 12.6

Z first coluamm 18 back far , other resallsg are Tor fat from he kidney region.





