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The study o f  enzym atic a c t i v i t y  o f  m icroorganism s have an 

es sen ta .il t h e o r e t ic a l  and p r a c t ic a l  s ig n i f ic a n c e *

M ic ro b ia l l ip a s e s  rep re s e n t enzymes from  the group o f  e s -  

th e ra s e s , which have n o t as y e t  been s tu d ied  t o t a ly  ( 2 , 3 , 5 , 7 ) .  

The s tu d ie s  a lre a d y  c a r r ie d  out a re  m a in ly  d e a lin g  w ith  indus­

t r i a l  and m ed ica l enzym atic p rep a ra t io n s  (1 ,  4 ) .

A d e f in i t e  in t e r e s t  rep re sen t the s tu d ie s  o f  m ic ro b ia l l i ­

pase a c t i v i t y ,  used in  meat in d u s try  as s t a r t e r  c u ltu r e s ,  be­

cause o f  t h e i r  a c t iv e  p a r t  in  the fo rm in g  o f  t a s te  and f la v o u r  

Ox meat products? a t the same tim e i f  t h e i r  a c t io n  on f a t s  i s  

s tro n g e r  th ey  induce some d esa g reab le  changes on t h e i r  q u a l i t y .  

The a c t io n  o f  l ip a s e  i s  q u a l i f i e d  by th e fa c t o r s  o f  environm ent: 

pH, s u b s tra te s , tem peratu re and o th ers  ( 1 ) .

The scope o f  t h is  paper i s  in v e s t ig a t io n s  on the changes 

in  th e l ip a s e  a c t i v i t y  o f  s t a r t e r  c u ltu re s  as r e la t e d  to  pH and 

¿ i f f Q^sut co n cen tra tio n s  o f  N aC l, p r a c t i c a l l y  used in  th e nroduc 

t io n  o f  raw d r ie d  meat p roducts*
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MATERIAL ARD METHODS

Two starter cultures are used, namely Micrococcus strain 
1 9 9 /1 0  and Lactobacillus strain 4669/6* The material for the sto­
d ie s  is taken during the active exponential phase (1 2 th  hour af­
ter innoculation for strain 199/10 and 16th hour for strain 4669/6) 
after cultivation on a shuttle apparatus at 57*0 in 500 ml nutri­
tive medium (MPB+ fCH-pPÔ ) • The studies are made with washed resting 
microbial cells and medium cultures (6)#

Lipase activity was determined after the folowing methodicsi 
in an Ehrlenmeyer flaske are introduced 2 ml olive oil and 1*5 nil 
phosphate puffer having different pH (5*2; 5*8* 6*2; 7*0 and 3,0)* 
The contents is well mixed and the control flasks are separated* 
while in the test ones is introduced 4,5 ml microbial suspension 
or culture! medium* After intensive shaking for 3 minutes the flasks 
are put into an incubator at 37°C for 24 hours, after which in the 
controls immediately before titration is added a quantity of the 
investigated material (cultural medium or microbial cells)* In all 
flasks is introduced 18 ml ethanol and 15*5 ml ether and are tit­
rated with 0,1H NaOH in the presence of phenolphtolein*

To determine the influence of HaCl on lipase activity, the in­
vestigations were made with concentrations actually used in practise 
1,3; 2,8; 3,5%* The HaCl is introduced in the system along with 
the phosphate puffer of pH 5*8*

The activity of the enzyme is expressed in ml 0,1H NaOH, neces­
sary for neutralisation of the formed fatty acids, evaluated for 
100 ml culturale medium or 100 mg cell carbon*
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MATERIAL AND METHODS

Two s ta r te r  c u ltu re s  are used, namely Micrococcus s t r a in  

199/10 and L a c to b a c illu s  s t r a in  4669/6. The m ate ria l fo r  the stu ­

d ies i s  taken during the a c t iv B  exponentia l phase (12th hour a f­

t e r  in n o cu la tio n  fo r  s t r a in  199/10 and 16th hour fo r  s t r a in  4669/6) 

a f te r  c u lt iv a t io n  on a sh u tt le  apparatus at 37 °C in  500 ml n u t r i­

t iv e  medium (MPB+ KH^PO^)• The stu d ie s  are made w ith  washed re s t in g  

m icro b ia l c e l l s  and medium c u ltu re s  (6 )•

L ipase  a c t iv i t y  was determined a f te r  the folowing methodics: 

in  an Ehrlenm eyer f la s k e  are introduced 2 ml o liv e  o i l  and 1 ,5  ml 

phosphate p u ffe r  having d if fe re n t  pH (5 ,2 ; 5*8 ; 6 ,2 ; 7»0 and 8 ,0 ) .  

The contents i s  w e ll mixed and the co n tro l f la s k s  are separated , 

w h ile  in  the te s t  ones i s  introduced 4 ,5  ml m icro b ia l suspension 

or c u ltu r a l  medium. A fte r  in te n s iv e  shaking fo r  3 minutes the f la s k s  

are put in to  an incubator at 37°C fo r  24 hours, a f te r  which in  the 

co n tro ls  im m ediately before t i t r a t io n  i s  added a q u an tity  of the 

in ve stig a te d  m ate ria l ( c u lt u r a l  medium or m ic ro b ia l c e l l s ) . In  a l l  

f la s k s  i s  introduced 18 ml ethanol and 15»5 ml ether and are t i t ­

ra ted  w ith  0,1N NaOH in  the presence of pheno lphto le in .

To determine the in flu en ce  of NaGl on lip a se  a c t i v i t y ,  the in ­

v e s t ig a t io n s  were made w ith  concentrations a c tu a lly  used in  p ra c t ise  

1 ,8 ; 2 ,8 ; 3>5%» The NaCl i s  introduced in  the system along w ith  

the phosphate p u ffe r  of pH 5»8.

The a c t i v i t y  of the enzyme i s  expressed in  ml 0,1N NaOH, neces­

sa ry  fo r  n e u tra lis a t io n  of the formed f a t t y  a c id s , evaluated fo r  

100 ml c u ltu ra le  medium or 100 mg c e l l  carbon.
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RESULTS AND DISCUSSION

The oH of medium in flu en ce  on lip a se  a c t iv i t y  fo r  the in ve s­

tig a te d  s ta r te r  c u ltu re s  i s  g iven in  tab le  1 .

L ipase  a c t i v i t y  w ith  d if fe re n t  pH of 
medium fo r  m icrococcus s t r a in  1 99/10  
and la c to b a z il lu s  s t r a in  4669/6

TABLE 1

T
-Lfipciso a c t iv i t y in  ml 0,1N NaOH

pH S tra in  199/10 S t ra in  4669/6

100 ml of 100 mg of 100 ml of 100 mg of
c u ltu ra le c e l l  c a r- c u ltu ra le c e l l  c a r-

bon medium bon

5 ,2 12,o 0 24,0 0

5 ,8 19,8 1,83 28,00 4 ,62

6 , 2

C\J•sco 0 14 ,0 0

7 ,0 6,0 0 10 ,0 6 ,18

8 ,0 22,9 1,98 5 ,3 0

Data show tha t l ip a se  a c t iv i t y  of the c u ltu ra l medium i s  

h igher than th a t of m ic ro b ia l c e l l s  fo r  both s t r a in s .  Prom the 

in v e s t ig a t io n s  of d if fe re n t  pH v a lu e s , the lip a se  a c t iv i t y  fo r  

m icrococcus i s  h igher in  the a lc a l ic  zone w ith  pH 3 ,0  in  the c u l­

tu re  medium (2 2 ,9  u n it s )  and the m icro b ia l c e l l s  (1 ,9 8  u n it s ) ;  

in  the ac id  zone w ith  pH 5 ,8 , i n the cu ltu re  medium i t  a t ta in s

19 ,8  u n it s , in  the m icro b ia l c e l l s  -  1 ,83 u n it s .  For other pH va­

lue ( 5 , 2 ; 6,2  and 7 ,0 ) to lip a se  a c t iv i t y  was evident in  the m icro­

b ia l  c e l l s .  H ighest l ip a se  a c t iv i t y  possesses the la c to b a c i l lu s , 

a t ta in in g  in  the ac id  zone w ith  pH 5 ,8  -  28 u n it s .  V/ith pH 7 ,0  i s  

observed h ighest lip a s e  a c t i v i t y  of m ic ro b ia l c e l l s ,  which i s  not 

p resent w ith  pH 5>2; 6 ,2  and 8 ,0 *
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The in flu en ce  of d if fe re n t  NaCl concentrations used in  

meat p ro cessing , on lip a se  a c t iv i t y  of m icro b ia l c e l l s  and culture 

medium of both s t ra in s  i s  given in  tab le  2 .

Data show, th a t the presence of NaCl in  the medium in h i­

b it s  lip a se  a c t iv i t y  of the cu ltu re  medium fo r  both s t r a in s .

The concentration  1,8% of NaCl g ives the s l ig h te s t  in h ib it io n , 

w ith  a 2,8% NaCl concentration  the in h ib it in g  actio n  i s  in ­

creased to 32,8% ( fo r  s t r a in  199/10) and 21,4% ( fo r  s t r a in  

4669/6 ). The in h ib it io n  process was h ighest w ith  concentration  

fo r  NaCl -  3,5% • S a lt  e x h ib its  a stronger in h ib it io n  e f fe c t  

on lip a se  a c t iv i t y  of m icrococcus s t r a in  199/10 (to  49 ,5% ).

TABLE 2

Concen­
t ra t io n  of 
NaCl in  %

Lipase  a c t iv it .y in  ml 0.1
S t ra in  199/10 S t ra in  4669/6

100 ml of
cu ltu re
medium

of
/ °

of in h i­
b it io n

100 ml of 
cu ltu re  
medium

%
of in h i­
b it io n

1,8 15,8 20,4 23,9 14,6

2,8 13,3 32,8 22,0 21,4

3 ,5 10,0 49 ,5 19,9 28,9

C ontro l 19 ,8 0 23,0 0

The re s u lt s  of these in v e s t ig a t io n s  feaVS s c ie n t i f i c  s ig ­

n if ic a n c e  w ith  p ra c t ic a l  aspects in  the stu d ies and a p p lica t io n  

of s t a r t e r  cu ltu re s  in  meat p ro cessing .

RESULTS

1 . I t  i s  e sta b lish e d  th a t the lip a se  a c t iv i t y  of m icro b ia l 

c e l l s  of m icrococcus s t r a in  199/^0 abd la c to b a c il lu s  s t r a in



(1 1 8 )

4669/6 i s  s ig n if ic a n t ly  weaker than tha t of the cu ltu re  medium.

2 . The lip a se  a c t iv i t y  of m icro b ia l c e l l s  and cu ltu re  medium 

of la e t o b ac iH us s t r a in  4669/6 i s  h igher than th a t of m icrococcus 

s t r a in  199/ 10 »
3 . The lip a se  a c t iv i t y  of m icro b ia l c e l l s  and cu ltu re  medium 

of the in v e s tig a te d  s t a r te r  cu ltu re s  i s  h ighest w ith  pH 5 >8» M icro­

coccus s t r a in  199/10 posseses a second optimum of lip a e  a c t iv i t y  

w ith  pH 8 ,0 , w h ile  la c to b a c il lu s  s t r a in  4669/6 w ith  the other pH 

va lues shows a decline  of the lip a se  a c t i v i t y .

4 . NaOl e x h ib its  w e ll expressed in h ib it in g  actio n  on the l i ­

pase a c t iv i t y  of both s t r a in s ,  which actio n  i s  increased  w ith  the 

increase  of the NaCl co n cen tra tio n , and th is  has a p ra c t ic a l s ig ­

n if ic a n c e .
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