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GUELPH - C A N A D A

STUDIES ON LIPASE ACTIVITY OP SOME STARTER CULTURES 

(MICROCOCCIJS-STRAIN 199/10 AND LACTOBACILLUS-STRAIN 

4669/6) AT TEMPERATURES USED IN THE MANUFACTURE AND 

STORAGE OP RAW-DRIED MEAT PRODUCTS

M. S toych ev , G. D je je v a ,  R .Brankova -  B u lga r ia  
P . N i in iv a a r a  -  Finland.

L ip a se  a c t i v i t y  o f  s t a r t e r  c u ltu re s  e x e r ts  an in flu e n c e  

on th e q u a l i t y  o f  raw—d r ie d  meat products*

There are data about tem perature e f f e c t  on m ic ro b ia l l i p a 

se a c t i v i t y *  A t an equ al pH (4 ,7  and. 7 »0 ) l ip a s e  a c t i v i t y  o f

C. l i p o l i t i c a - s t r a i n  528 i s  h igh e r  a t 20°C than a t 50°C ( 5 ) »

For the l ip a s e  o f  P s . f r a g i  th e optimum tem perature o f  a c t io n  

i s  54°C ( 5 ) .

The d u ra tion  o f  m icroorgan ism  c u l t i v a t io n  and the term  

o f  enzyme exposure are e s s e n t ia l  f o r  the r a te  o f  l ip a s e  a c t i 

v i t y *  A l l  s t r a in e s  o f  genes A s p e r g i l lu s  e x h ib it  a maximum l i 

pase a c t i v i t y  on the th ir d  day, which decreases  on the f i f t h  

day o f  c u l t i v a t io n  (1 ,  2 ) .  A p u r i f ie d  enzyme p re p a ra t io n  o f  l i 

pase d e r iv e d  from  Ps* f r a g i ,  i s  in a c t iv a te d  above 50% on s to 

rage  f o r  th re e  days a t 4°C , and co m p le te ly , f o r  24 hours a t 

15°C. A n o n -p u r if ie d  p re p a ra t io n  o f  m ic ro b ia l l ip a s e  p re s e rv e s  

i s t  a c t i v i t y  under those c o n d it io n s  (5 )•

The o b je c t  o f  the p re sen t work i s  to  determ ine th e  r e la -
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t io n s h ip  between tem perature and th e  le n g th  o f  exposure p e r io d  

o f  l ip a s e  from  m ic ro b ia l c e l l s  and c u ltu re  medium o f  M icrococcu s 

s t r a in  199/10 and L a c to b a c i l lu s  s t r a in  4669/6.

MATERIAL AND METHODS

In  the s tu d ie s  use was made o f  washed m ic ro b ia l c e l l s ,  sus

pended in  p h y s io lo g ic a l  s o lu t io n  and cu ltu re  medium o f  the s ta r 

t e r  c u ltu r e s ,  M icrococcu s s t r a in  199/10 and L a c to b a c il lu s  s t r a in  

4669/6, is o la t e d  in  the F in n ish  In s t i t u t e  o f  Meat T ech n o logy .

The m a te r ia l was taken in  the a c t iv e  ex p o n en tia l phase o f  d eve

lopment (1 2 th  hour a f t e r  in o c u la t io n  f o r  s t r a in  199/10, and 16th

hour f o r  s t r a in  4 6 6 9 / 6 )(4 ).

L ip a se  a c t i v i t y  was determ ined  by the fo l lo w in g  methods:

2 ml o f  o l i v e  o i l  and 1 ,5  ml o f  phosphate b u f fe r  w ith  a pH o f

5 ,8  (c h a r a c t e r is t i c  o f  the i n i t i a l  and f i n a l  p rocess  o f  a ge in g  

and d ry in g  o f  ra w -d r ied  meat p rod u c ts ) a re  shaken v ig o r o u s ly .

In  p a r t  o f  th e f la s k s  o f  th a t  m ix tu re , 4 ,5  ml o f  m ic ro b ia l sus

pension  o f  c u ltu re  l i q u id  i s  in todu ced  to  each one, and the 

rem ain ing ones are kep t as c o n tr o ls .  The samples are shaken 

aga in  f o r  5 m in. ahd a llo w ed  to  r e s t  a t d i f f e r e n t  tem pera tu res . 

4°G, 12°C , 20°C, and 57°C. A f t e r  an e x p o s it io n  o f  24, 43, 72, 

and 96 hours p r io r  t o  t i t r a t i o n  4 ,5  ml under in v e s t ig a t io n  an; 

in trod u ced  in  each c o n tr o l  f l a s k ,  18 ml o f  e th an o l ana I f , 5 

o f  e th e r  are added to  each sam ple, and th ey  are t i t r a t e a  par: — 

l y  w ith  0,1N NaOH w ith  1% th ym o lp h ta le in  as in d ic a to r ,  fno j ;  

sence o f  l ip a s e  a c t i v i t y  i s  judged by the d i f fe r e n c e  in  r f  o '  

0,1 N NaOH consumed f o r  th e t i t r a t i o n  o f  th e samples 

co rrespon d in g  c o n t r o ls .  The ob ta in ed  va lu es  are re -cu _c  

a ga in s t 100 mg o f  c e l l  carbon or 100 ml o f  c u ltu re  meaium.
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and. marked as u n its  o f  l ip a s e  a c t i v i t y *

RESULTS AND DISCUSSION

The change in  l ip a s e  a c t i v i t y ,  depending on tem perature and 

e x p o s it io n  p e r io d , i s  shown in  T ab le  1 .

The r e s u lt s  in d ic a te  th a t  a t  a tem perature o f  r e f r ig e r a t e d  

s to ra ge  (4 °C ) th e l ip a s e  a c t i v i t y  o f  the two s t ra in s  does not 

e x h ib it  a c t i v i t y  on e x p o s it io n  t i l l  the 96th hour*

A t th e  a ge in g  and d ry in g  tem perature o f  ra w -d r ied  meat p ro 

ducts (1 2 °C ),  l ip a s e  a c t i v i t y  o f  the rwo s t r a in s  in  m ic ro b ia l c e l l s  

i s  m an ifes ted  on the 7 2 nd hour, and in  th e c u ltu re  medium a b eg in 

n in g  o f  a c t i v i t y  i s  observed  a lre a d y  on the 24th hour.

The l ip a s e  a c t i v i t y  o f  bo th  s t r a in s  i s  w e l l  m an ifes ted  a t room 

tem perature (2 0 °C ),  b e in g  ob served  on the 48th hour in  m ic ro b ia l 

c e l l s ,  and a lr e a d y  on the 24th hour in  c u ltu re  medium.

The l ip a s e  o f  the two s t a r t e r  c u ltu re s  i s  most a c t iv e  a t the 

tem perature o f  meat product in cu b a tion  (3 7 °C )»  L ipase  a c t i v i t y  i s  

h ig h e s t a f t e r  a 24 hour e x p o s it io n .  A lo n g e r  rem ain ing o f  samples 

a t  th a t tem peratu re lea d s  to  a decrease  o f  a c t i v i t y ,  which i s  b e t 

t e r  pronounced in  L a c to b a c i l lu s  s t r a in  4669/6 (from  4,62 to  3>9"l 

u n its  f o r  m ic ro b ia l c e l l s  and from  28,00 to  2 0 , 0 5  u n its  f o r  c u ltu re  

medium)•

L ip a se  in  c u ltu re  medium d is p la y s  a h ig h e r  a c t i v i t y  and i s  

m an ifes ted  in  a s h o r te r  p e r io d  o f  e x p o s it io n  than l ip a s e  in  the 

m ic ro b ia l c e l l s  o f  M icrococcus and L a c to b a c i l lu s .

The r e s u l t s  ob ta in ed  have an im portan t s ig n i f ic a n c e  f o r  the 

P r a c t ic e  in  p rod u c tion  and s to ra g e  o f  ra w -d r ie d  meat p rod u c ts .
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E f f e c t  o f  tem perature and e x p o s it io n  tim e 
on th e  l ip a s e  a c t i v i t y  o f  M icrococcus s t r a in  
199/10 and L a c to b a c i l lu s  s t r a in  4669/6 a t pH 5 »8

1

TABLE 1

L ip a se a c t i v i t y in  ml o f  0.1N NaOH

T Motpr1! al S t r a in  199/10 S tra in  4669/6

24h 48h 72h 96h 24h 48h 72h '96n

4°C 100 mg 
o f  c e l lu -
l a r  c a r 
bon 0 0 0 0 0 0 0 0

100 ml o f  
c u ltu re

0 0 0 0 0 0

12°C 10 0 mg 
o f  c e l lu la r  
r*. p r,"h on 0 0 0,68 1.18 0 0 0.81

100 ml o f
c u ltu re

5.50 tra c e s 6,30 10,40 8 , 2 2 ,

20°C 100 mg o f  
c e l lu l a r  
0 pi r*b on 0 1.74 1,81 1.84 tra c e s 1.81 2.00 2.12_

100 ml o f  
c u ltu re

5 , 1 2 26,80 25,20 23,47 22,10^

37°C 100 mg o f  
c e l lu la r  
c arb on 1.83 1.70 1.79 1.66 4 .62 4,7.2- 4 .P-1—

100 ml o f  
c u ltu re  
medium 19a80__19j04_.1§xZ9 1 5 a 0 1 _ |28i .00_ 27,40 21,62_ _20A02-

CONCLUSIONS

1. A t a tem peratu re o f  r e f r i g e r a t e d  s to ra ge  o f  meat pro  :, vc- 

the l ip a s e  a c t i v i t y  o f  th e  two s t a r t e r  cu ltu re s  under in vesu i. 

t io n ,  does n o t d is p la y  a c t i v i t y  on e x p o s it io n  o f  up to  96 hoar



2. A t the s to ra g e  tem perature o f  ra w -d r ied  meat products 

(1 2 ° C ) , l ip a s e  a c t i v i t y  i s  in s ig n i f i c a n t  (5 ,5 0  u n its  f o r  s t r a in  

199/10 and 10,40 f o r  s t r a in  4669/6) and i s  observed  a f t e r  a 

48—hour e x p o s it io n  o f  c u ltu re  medium, and 7 2 —hour e x p o s it io n  o f 

m ic ro b ia l c e l l s .
3 . The l ip a s e  a c t i v i t y  o f  the two s t ra in s  under in v e s t ig a 

t io n  was determ ined  a t  room tem perature (2 0 °C ): 7 ,93 u n its  on 

the 48th  hour f o r  s t r a in  199/10, and 26,80 u n its  on the 24th 

hour f o r  s t r a in  4 6 6 9 /6 , which d ecreases  upon lo n g e r  exposure.

4 . The l ip a s e  a c t i v i t y  o f  the two s t r a in s  i s  h ig h e s t  a t 

3 7 °C on the 24th hour, and i s  b e t t e r  m an ifes ted  in  s t r a in  4669/6

(109)
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