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The stu dy o f  th e l ip a s e  a c t i v i t y  o f  m icroorganism s 

h av in g  an im pact on the h yg ien e  and s to ra ge  o f  fo o d  p rod u cts , 

i s  in t e r e s t in g  because o f  th e changes which cou ld  be e f f e c t e d  

in  f a t s ,  con ta in d  in  th ese  p rodu cts  (3 ) «

In  p rod u c tio n  o f  canned meat p roducts the E n te ro c o c c i,  

which have p re s e rv ed  t h e i r  v i t a l i t y  a f t e r  therm al trea tm en t, 

have an im pact on q u a l i t y  and s to ra g e  f o r  th ese  p rod u cts .

In  com parison w ith  o th e r  m ic ro b ia l enzymes, l ip a s e  has 

been in v e s t ig a t e d  l i t t l e .  F i r s t  in v e s t ig a t io n s  o f  m ic ro b ia l 

l ip a s e  as enzym atic com plexes da te  o f  20 y ea rs  and have been 

made f o r  th e needs o f  m ed ica l l ip a s e  p re p a ra t io n s  (2 ,  4 ) .

S epara te  s tu d ie s  e x is t  f o r  i n a c t i v i t i e s  o f  m ic ro b ia l 

l ip a s e  a f t e r  tem perature im pacts . I t  has been e s ta b lis h e d  th a t  

l ip a s e  from  P s . f r a g i  i s  t o t a l l y  in a c t iv a t e d  a f t e r  h ea t in g  

to  66°C f o r  1 h r , and to  70°G f o r  10 m inutes ( 1 ) .

There i s  no l i t e r a t u r e  da ta  f o r  th e  l ip a s e  a c t i v i t y  

o f  E n te ro c o c c i.  The scope o f  th e  p resen t work i s  the in v e s t i 

g a t io n  o f  th e l ip a s e  a c t i v i t y  o f  S t r .  f a e c a l i s  in  r e la t io n  

to  pH, under tem peratu res o f  in cu b a tion  and s to ra ge  o f  canned 

meat p rodu cts  and t h e i r  r e s p e c t iv e  change a f t e r  the im pact 

o f  p a s te u r iz a t io n  tem pera tu re .
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METHOD and MATERIAL

The in v e s t ig a t io n s  have been -ca rr ied  out w ith  S t r .  f a e -  

c a l i s ,  s t r a in  775* The c u l t i v a t io n  was e f f e c t e d  in  Ehrlenm eyer 

f la s k s  co n ta in in g  5 0 0  ml n u t r i t i v e  medium (m eat e x t r a c t  -  1%, 

pepton  -  1%, g lu co se  -  0,5%» KH^PO^ -  0,04%, NaCl -  0,5%) in  

s h u tt le  equipm ent.

As innoculum was used suspension  o f  washed r e s t in g  c e l l s  

o f  24 hrs c u ltu re  in  co n ce n tra t io n  lO ^ . The m a te r ia l f o r  the

s tu d ie s  was taken  du ring  the a c t iv e  ex p o n en tia l phase o f  grow th 

( th e  6th hr a f t e r  in n o c u la t io n ) , w ith  c e l l s  sep a ra ted  from  the 

medium by c e n t r i fu g a t io n  a t  5 5 0 0  r/m and consequent double 

washing w ith  p h y s io lo g ic a l  s o lu t io n .

For e lu c id a t io n  o f  p a s te u r iz a t io n  tem perature im pact on 

th e l ip a s e  a c t i v i t y  o f  S t r .  f a e c a l i s ,  p a r a l l e l  t e s t s  have been 

made w ith  subsequent in v e s t ig a t io n s  on c u ltu r a l  f lu id  and m ic

r o b ia l  suspension  method to  65 ,5°C  f o r  3 0  m in.

The l ip a s e  a c t i v i t y  was e s ta b lis h e d  in  th e c e l l s  and 

c u ltu re  medium (h ea ted  and n o t ) as fo l lo w s :  in  an Ehrlenm eyer 

100 ml f la s k  a re  in trod u ced  2 ml o l i v e  o i l  and i s  added 1 ,5  

ml p u f fe r  phosphate s o lu t io n  w ith  d i f f e r e n t  pH (5 »2 ;  5 »8* 6 ,2 ; 

7 ,0 ; 8 ,0 ) w ith  in te n s iv e  a g i t a t io n .  In  the ob ta in ed  em ulsion 

i s  added 4 ,5  ml c u ltu re  medium o r  suspended in  p h y s io lo g ic a l  

s o lu t io n  c e l l s  and aga in  i s  a g i t a t e d  in t e n s iv e ly  f o r  5 min. 

A f t e r  t h is  th e f la s k s  c o n ta in in g  th e in v e s t ig a t e d  m a te r ia l are 

put away under d i f f e r e n t  tem peratu res -  4 ° ,  20° and 37°0 . A f t e r  

a 24 hrs e x p o s it io n  in  th e f la s k s  i s  added 18 ml e th an o l and

15,5 ml e th e r  and th e m ixtu re i s  t i t r a t e d  w ith  0,1 KHaOH in  th e
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presen ce o f  1 % th y m o lfta le in .  As c o n tr o l  was used a m ixture 

o f  2 ml o l i v e  o i l  and 1 ,5  ml phosphate w ith  the same ex p o s i

t io n  , w h ile  the m a th e r ia l t o  he in v e s t ig a t e d  i s  in trod u ced  

im m ed ia te ly  b e fo r e  t i t r a t i o n .

The l ip a s e  a c t i v i t y  i s  determ ined by the d i f fe r e n c e  in  ml 

0,1 NNaOH, used f o r  the t i t r a t i o n  o f  the c o n tr o l  and t e s t  sam

p le  and i s  c a lc u la te d  f o r  100 ml c u ltu re  medium o r  100 mg c e l l  

carbon f o r  the suspended c e l l s .

RESULTS and DISCUSSION

The changes o f  l ip a s e  a c t i v i t y  in  m ic ro b ia l c e l l s  and c u l

tu re  medium o f  S t r .  f a e c a l i s  in  r e la t io n  to  pH under in cu b a tion  

and room tem peratu res are g iv e n  in  ta b le  1*

In flu e n c e  o f  pH on l ip a s e  a c t i v i t y  o f  
S t r .  f a e c a l i s  under in cu b a tion  and room tem pera tu res

TABLE 1

pH

L ip ase  a c t i v i t y  in  ml 0,1 N NaOH

57 °C 20°C

On 100 ml
c u ltu re
medium

On 100 mg 
c e l l  
carbon

On 100 ml 
c u ltu re  
medium

On 100 mg 
c e l l  

carbon

5 ,2 55,54 0 21,11 4 ,63

5 ,8 52,27 0 1 5 , 8 8 5,86

6 ,2 5 0 , 0 2 0,98 17,82 8 ,2?

7 ,0 2 9 , 8 6 0 25,55 6 ,47

8 ,0 26,02 0 59,61 0

Data g iv e n  in  th e  ta b le  dem onstrate d i f f e r e n t  l ip a s e  a c t i v i 

ty in  th e  c u ltu re  medium and th e m ic ro b ia l c e l l s .  H igh es t a c t i -

v i t y  o f  the enzyme i s  e s ta b lis h e d  in  the cu ltu re  medium under

both tem p era tu res .
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Under temperature of 37°C the a c t i v i t y  of the cu ltu re  

medium i s  h igher than th a t under 20°C, w h ile  c e l l  l ip a se  e x i-  

b i t s  s l ig h t  a c t iv i t y  under 20°C and none under 37°C*

Changes are observed in  the e x ib ite d  a c t iv i t y  of the 

enzyme in  re la t io n  to  pH. Under exp o s itio n  temperature c:f 

20°C, the optimum of the lip a s e  a c t iv i t y  in  the cu ltu re  a lc a -  

l i c  zone medium i s  at pH 8 ,0  (39 ,61 u n it s )  and in  the ac id  

a t pH 5 ,2 /21 ,11  u n i t s ) .  The va lues of the lip a se  a c t iv i t y  un

der 37°C are c lo se  and v a r ia te  in s ig n i f ic a n t ly  w ith  change of 

pH (from 26,02 a t pH 8 ,0  to 33,34 u n its  of pH 5 ,2 ) .

Highes lip a se  a c t i v i t y  of the m ic ro b ia l c e l l s  i s  ob

served under temperature of 20°C at pH 6 ,2  (8 ,2 3  u n its )  and 

nég ligeab le  under 37°C on ly  a t pH 6 ,2  (0 ,9 8  u n i t s ) .  L ipase  

does not e x ib it  any a c t i v i t y  under temperature of 20°C only 

at pH 8 ,0  and under 37°C at a l l  in ve stig a te d  pH w ith  the ex

ception of 6 ,2 .
On tab le  2 are g iven the re s u lt s  of comparative in ve s

t ig a t io n s  on lip a se  a c t i v i t y  of not heated cu ltu re  medium 

and m icro b ia l c e l l s  of S t r .  f a e c a l is  and heated to  a tempera

tu re  of 65,5°C fo r  30 min.

L i^ a s e a c t iv i t y  of S t r .g a e c a l is

as re la te d  to p a s te u r isa t io n  tem perature, in cu
b atio n  and storage of meat products (pH 6 ,2 )

TABLE 2

t°C

Lipase  a c t i v i t y  in  ml
Q.1n NaOH

c e l l  
carbon

0
17,72
30,02

8,23
0,98

0 0
8,46

14,28
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Data show th a t  a t  pH 6 ,2  and tem perature o f  s to ra ge  o f  

canned meat p rodu cts  (4 °C ) th e  l ip a s e  a c t i v i t y  i s  not e x ib i t e d  

a f t e r  an e x p o s it io n  o f  24 hou rs. Under room tem perature (20 °C ) 

i s  e s ta b lis h e d  a co m p a ra tiv è ly  h igh  a c t i v i t y  (1 7 ,8 2  u n its ) f o r  

the c u ltu re  medium, and 8 ,23 u n its  f o r  the m ic ro b ia l c e l l s ,  which 

under tem perature o f  in cu b a tion  i s  e s ta b lis h e d  s tro n g e r  in  the 

c u ltu re  medium ( 3 0 , 0 2  u n its )  and w eakest f o r  the m ic ro b ia l c e l l s  

(0 ,9 8  u n i t s ) •

The p r e lim in a ry  h ea tin g  o f  th e c u ltu re  medium and m ic ro b ia l 

c e l l s  to  65,5°C  f o r  30 min (tem pera tu re  o f  p a s te u r iz a t io n ) low ers  

the a c t i v i t y  o f  m ic ro b ia l l ip a s e  b y  5 2 % under both  tem peratu res 

o f  e x p o s it io n  (20°C  and 3 7 °0 )•

These r e s u lt s  rep re s e n t a t h e o r e t ic a l  in t e r e s t  and have s ig 

n i f i c a n t  p r a c t ic a l  in f lu e n c e  in  con n ec tion  w ith  p rod u c tion  and 

s to ra g e  o f  p a s te u r iz e d  meat p rod u c ts .

CONCLUSIONS

1. The l ip a s e  a c t i v i t y  o f  c e l l s  from  S t r .  F a e c a lis  i s  s ig n i 

f i c a n t l y  low er  than the one in  th e c u ltu re  medium under the in 

v e s t ig a t e d  tem peratu re (20°C  and 37 °0 ) and pH va lu es  o f  5 ,5 » 5 ,8 ; 

6 ,2 ; 7 ,0  and 8 ,0 .

2. The op tim a l a c t io n  o f  l ip a s e  in  the c u ltu re  medium under 

20°C i s  e x ib i t e d  in  the a l c a l i c  zone e t  pH 8 ,0  (39 ,61  u n i t s ) , in  

the a c id  a t  pH 5 ,2  (21 ,11  u n its )  w h ile  under 37°C the l ip a s e  ac

t i v i t y  i s  h ig h e r  and v a r ie s  between 33,34 u n its  ( a t  pH 5 ,2 ) ar.a 

26,02 u n its  ( a t  pH 8 ,0 ) .

3. H igh es t l ip a s e  a c t i v i t y  in  th e c e l l s  o f  S t r .  f a e c a l i s  

i s  e s ta b lis h e d  a t pH 6 ,2  under both  in v e s t ig a t e d  tem pera tu res .
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4 . The l ip a s e  a c t i v i t y  in  th e  cu ltu re  medium o f  S t r .  f a e -  

c a l i s  a t pH 6 ,2  i s  h ig h e s t under tem perature o f  in cu b a tion  o f  

37°C (3 0 ,0 2  u n i t s ) ,  weaker a t room tem perature o f  20°C (1 7 ,8 2  

u n i t s ) ,  w h ile  a t  s to ra g e  tem peratu re f o r  p a s te u r iz e d  canned meat 

p rodu cts  o f  4°C a f t e r  a 24 hrs e x p o s it io n  i t  i s  not e x ib i t e d .

5 . The p a s te u r iz a t io n  tem perature ( 6 5 , 5 °C f o r  30 min) in 

a c t iv a t e s  l ip a s e  in  c u ltu r a l  medium o f  £>tr» f a e c a l i s  by 5 2 %, 

w h ile  m ic ro b ia l c e l l s  do not e x ib i t  l ip a s e  a c t i v i t y  a f t e r  a

24 h rs e x p o s it io n  under 20°C and 37°0 y which has a s ig n i f i c a n t  

p r a c tc a l in f lu e n c e  in  the p rod u c tion  and s to ra ge  o f  p a s te u r iz e d  

canned meat p rod u cts «
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