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Background
A c c o rd in g  to  c u r re n t c o n c e p ts  o f  n u tr it io n  s c ie n c e  a  h u m a n  sh o u ld  c o n s u m e  w ith in  lip id s  c o m p o s it io n  1 0 -2 0 %  o f  p o ly u n s a tu ra te d , 5 0 -  

6 0 %  m o n o u n sa tu ra te d  a n d  3 0 %  s a tu ra te d  fa tty  a c id s . T h e  fa tty  a c id  c o m p o s it io n  o f  ta llo w , a n d  p a r tic u la r ly  o f  b e e f  fa t, f e a tu re s  in c re a se d  
c o n te n t o f  s a tu ra te d  f a tty  a c id s , th e re fo re  th e ir  d ig e s tib il i ty  is  lo w er, th a n  th a t  o f  v e g e ta b le  o ils . T o  e n h a n c e  th e  b io lo g ic a l  v a lu e  a n d  in c re a se  
th e  a p p lic a tio n s  o f  ta l lo w s  f o r  fo o d s  p ro d u c t io n  i t  is  p o s s ib le  to  u se  e n z y m a tic  b io tra n s fo rm a tio n  o f  fa ts  u s in g  lip a se s  o f  d if fe re n t p o s it io n  

spec ific ity .
L ip id s  h y d ro ly sa te s , is o la te d  f ro m  d if fe re n t  so u rc e s , c a n  b e  u se d  fo r  o b ta in in g  fa ts  w ith  o p tim iz e d  fa tty  a c id  c o m p o s it io n . I t  s e e m e d  

in te re s tin g  to  s tu d y  th e  r e g u la r  tre n d s  o f  b io tra n s fo rm a tio n  o f  lip id s  w ith  th e  p u rp o s e  to  c r e a te  th e  f o o d  in g re d ie n ts  w ith  im p ro v e d  fa tty -a c id  

c o m p o s itio n  b a s e d  o n  b e e f  fa t.

Objectives
T h e  p u rp o se  w as to  d e te rm in e  th e  in f lu e n c e  o f  a  p o s it io n  sp e c ific ity  o f  lip a se s  o n  f ra c tio n a l c o m p o s it io n  o f  b e e f  fa t  h y d ro ly sa te s , b e in g  

th e  m ix tu re s  o f  f re e  fa tty  a c id s , m o n o - , d i-  a n d  tr ia c y lg ly c e r in e s , a s  w e ll a s , to  e s ta b lis h  k in e tic  re g u la r i t ie s  o f  h y d ro ly s is  o f  lip id s  o f  b e e f  fa t 
" d th  th e  lip a se  f ro m  C andida  rugosa.

Materials and methods
T h e  sa m p le s  o f  ra w  b e e f  fa t  w ith  th e  a c id  n u m b e r  (A N ) <  2 .2  m g  K O H /g  w e re  u se d . A s  th e  e n z y m ic  p re p a ra tio n s  w e re  u s e d  th e  p a n c re a tic  

lip a se  o f  S e rv a  p ro d u c tio n  (G e rm a n y )  w ith  th e  a c tiv ity  o f  13 u n its /m g  (1 u n it o f  a c tiv ity  c o r re s p o n d s  to  th e  q u a n ti ty  o f  e n z y m e  lib e ra tin g  1 
m c m o l/m in  o f  o le ic  a c id  f ro m  a  5 0 %  e m u ls io n  o f  o liv e  o il, a s  s ta b il iz e d  in  th e  p re s e n c e  o f  8 m g /m l o f  s o d iu m  ta u ro c h o la te  a t  3 7 °C  in  tr is /N a C l 
-  b u ffe r  w ith  p H  9 .2 ) , a s  w e ll a s  th e  l ip a s e  f ro m  C andida rugosa  o f  S ig m a  p ro d u c tio n  w ith  th e  sp e c ific  a c tiv ity  1 9 5 0  U /g . T h e  iso la tio n  o f  
lip id s w a s  p e r fo rm e d  b y  m e a n s  o f  e x tra c tiv e  h o m o g e n iz a t io n  o f  f a tty  tis s u e  in  th e  s y s te m  o f  s o lv e n ts  c h lo ro fo rm -m e th a n o l in  th e  r a tio  2 :1  a n d  
by  re d is tr ib u tio n  o f  l ip id s  in  th e  s y s te m  o f  s o lv e n ts  c h lo ro fo rm  -  m e th a n o l -  w a te r  8 :4 :3  ( vo l. % ). A f te r  tw o  tim e s  w a s h in g  o f  th e  c h lo ro fo rm  
ex tra c t b y  1%  so lu tio n  o f  K C1 a  f ra c tio n  o f  n e u tra l  lip id s  w as  o b ta in e d , w h ic h  a t 9 8 %  w as re p re s e n te d  b y  tr ia c y lg ly c e r in e s  o f  d if fe re n t 
s tru c tu re . T h e  lev e l o f  f re e  fa tty  a c id s  d id  n o t  e x c e e d  0 .0 4  m m o l/g  in  te rm s  o f  s te a r ic  a c id . H y d ro ly s is  o f  e a c h  sp e c im e n  w as  c o n d u c te d  
se p a ra te ly  in  th e  re a c tio n  m ix tu re  v o lu m e  n o t  e x c e e d in g  0 .5  m l, in  tr ip lic a te . F o r  th is  p u rp o s e  th e  lip a s e  s o lu tio n  in  tr is -b u ffe r  p H  7 .5  a n d  
th e  so lu tio n  o f  lip id s  in  h e x a n e  in  ra t io  1 :2  (m a ss .)  w e re  in tro d u c e d  in  te s t  tu b e s  o f  ty p e  “ E p p e n d o rf”  w ith  1.5 m l v o lu m e . H y d ro ly s is  w as  
c a rrie d  o u t a t  e n z y m e -s u b s tra te  ra tio , o p t im u m  fo r  e a c h  sy s te m . T h e  te s t  tu b e s  w e re  p la c e d  in to  th e rm o m ix e r  an d  k e p t fo r  15, 3 0 , 6 0  m in u te s , 
an d  th e n  re m o v e d  th e m  su c c e s s iv e ly  a f te r  e a c h  h o u r  o f  h y d ro ly s is  f o r  d e te rm in a tio n  o f  f ra c tio n a l c o m p o s it io n  b y  th e  m e th o d  o f  th in - la y e r  
c h ro m a to g ra p h y , u s in g  h e x a n e -d ie th y l e th e r -a c e tic  a c id  in  th e  ra tio  7 :3 :1  (vo l. % ) a s  an  e lu tio n  sy s te m . S im u lta n e o u s ly  in  e a c h  sp e c im e n  th e  
ac id  n u m b e r  w a s  d e te rm in e d .

Results and discussion
S tu d y  o f  th e  c h a n g e  o f  th e  f ra c tio n a l  c o m p o s it io n  o f  lip id s  d u r in g  h y d ro ly s is  b y  l ip a s e s  o f  d if fe re n t sp e c if ic ity  h a s  sh o w n  th a t  in  c a s e  o f  

h y d ro ly s is  w ith  p a n c re a tic  lip a se , w h ic h  is  s p e c if ic  f o r  1,3 -  p o s it io n , in  th e  re a c tio n  m ix tu re  s im u lta n e o u s ly  w ith  th e  r e d u c tio n  o f  th e  su b s tra te  
( tr ia c y lg ly c e r in e s )  th e re  w a s  th e  a c c u m u la tio n  m a in ly  o f  1 ,2  d ia c y lg ly c e r in e s  a n d  m o n o a c y lg ly c e r in e s  (F ig . l a ) .  T h u s , a f te r  2 4  h o u rs  o f  l ip id s  
h y d ro ly s is  w ith  p a n c re a tic  l ip a s e , th e  f ra c tio n a l  c o m p o s it io n  w a s  a s  fo llo w s: t r ia c y lg ly c e r in e s  (T G ) - 3 7 % , m o n o a c y lg ly c e r in e s  (M G ) -  12% , 
J>2 d ia c y lg ly c e r in e s  (1 ,2  - D G )  -  19 % , 1 ,3 - d ia c y lg ly c e r in e s  (1 ,3  -  D G ) -  5 % , f re e  fa tty  a c id s  (F A ) -  2 7 % . T h e  p re s e n c e  in  th e  m ix tu re  o f  a 
Stria ll a m o u n t o f  1,3 d ia c y lg ly c e r in e s  c a n  p ro b a b ly  b e  e x p la in e d  b y  iso m e r iz a tio n  o f  c o r re s p o n d in g  1 ,2 - d ia c y lg ly c e r in e s , b e c a u s e  th e  1,3 fo rm  
ls m o re  th e rm o d y n a m ic a lly  s ta b le .

A t th e  sa m e  tim e , in  th e  h y d ro ly s is  w ith  u n sp e c if ic  lip a se  f ro m  C andida rugosa  th e re  w a s  o b se rv e d  th e  fo rm a tio n  o f  a ll  th e  m e n tio n e d  
frac tio n s . I t  s e e m e d  in te re s tin g , th a t  a s  lo n g  a s  h y d ro ly s is  p ro c e e d e d , 1,3 d ia c y lg ly c e r in e s  d e g ra d e d  fa s te r  to  m o n o a c y lg ly c e r in e s  a n d  fu r th e r  
~ to  fre e  fa tty  a c id s , th a n  1 ,2  d ia c y lg ly c e r in e s . T h e  f ra c tio n s  o f  m o n o a c y lg ly c e r in e s  p ro v e d  to  b e  v e ry  re a c tio n -c a p a b le , w h ic h  c a n  b e  ju d g e d  
fro m  th e ir  lo w  lev e l d u r in g  th e  w h o le  p e r io d  o f  h y d ro ly s is  (F ig . lb ) .  A f te r  28  h o u rs  o f  h y d ro ly s is  o f  th e  2 0 %  e m u ls io n  o f  l ip id s  th e  f ra c tio n a l 
c° m p o s it io n  o f  th e  re a c t io n  m ix tu re  w a s  a s  fo llo w s : tr ia c y lg ly c e r in e s  2 9 % , m o n o a c y lg ly c e r in e s  -  6 % , 1 ,2 - d ia c y lg ly c e r in e s  -  15 % , 1,3 

d ia c y lg ly c e r in e s  7 .5 % , f re e  fa tty  a c id s  -  4 2 .5 % .
In  th e  d e te rm in a tio n  o f  k in e tic  re g u la r i t ie s  o f  b e e f  fa t lip id s  h y d ro ly s is  w ith  th e  lip a s e  f ro m  C andida rugosa  i t  s e e m e d  in te re s tin g  to  

C alculate th e  m a c ro k in e tic  c o n s ta n ts  o f  h y d ro ly s is  n o t o n ly  b y  th e  a c c u m u la tio n  o f  r e a c tio n  p ro d u c ts , b u t a ls o  b y  th e  d e c re a s e  o f  th e  su b s tra te .
a  re s u lt  o f  th e  c o m p u ta t io n  o f  in it ia l  v e lo c it ie s  o f  h y d ro ly s is  a n d  lin e a r iz a tio n  o f  d e p e n d e n c e s  o f  in itia l v e lo c it ie s  f ro m  c o n c e n tra tio n  o fAs

Ihe su b s tra te  in  L in e w e a v e r -B u rk  c o o rd in a te s  th e  m a in  k in e tic  c o n s ta n ts  o f  t r ia c y lg ly c e r in e s  h y d ro ly s is  h av e  b e e n  d e te rm in e d . T h e  e f fe c tiv e  
va lu e s  o f  th e  c o n s ta n t  o f  M ic h a e l is  K m a n d  m a x im u m  o b s e rv e d  v e lo c ity  V, a s  c a lc u la te d  b y  th e  a c c u m u la tio n  o f  p ro d u c ts  o f  r e a c tio n  -  f re e  fa tty  
ac ids -  w e re  0 .2 7 8  m ol/1 a n d  6 .2 7 *  10‘5 m o l/l .s .,  r e sp e c tiv e ly , w h ile  th e  sa m e  m a c ro k in e tic  p a ra m e te rs  a s  c a lc u la te d  b y  th e  lo s s  o f  th e  su b s tra te  
'  d ia c y lg ly c e r in e s  -  c o n s t i tu te d  0 .2 3 6  m ol/1 a n d  2 .5 4 *  1 0 '5 m o l/l .s  , re sp e c tiv e ly . T h u s , th e  v a lu e s  o f  M ic h a e lis  c o n s ta n t  in  b o th  c a s e s  a c tu a lly  
c° in c id e , an d  th e  v a lu e  o f  th e  m a x im u m  o b s e rv e d  v e lo c ity , a s  c a lc u la te d  a c c o rd in g  to  th e  a c c u m u la tio n  o f  r e a c tio n  p ro d u c ts , a lm o s t  2 .5  tim e s  
exceed s  th e  s im ila r  c o n s ta n t, c a lc u la te d  b y  th e  lo s s  o f  th e  su b s tra te . A  h ig h e r  v a lu e  o f  V, a s  fo u n d  b y  th e  a c c u m u la tio n  o f  th e  p ro d u c ts , c a n  b e  
®xP la in ed  by  th e  fa c t th a t  f re e  fa tty  a c id s  w e re  fo rm e d  n o t o n ly  as a  re su lt  o f  h y d ro ly s is  o f  tr ia c y lg ly c e r in e s , b u t a ls o  as a  re s u lt  o f  h y d ro ly s is  

'n te rm e d ia te  p ro d u c ts  o f  r e a c tio n  - m o n o -  an d  d ia c y lg ly c e r in e s .
T h e  s tu d y  o f  k in e tic  r e g u la r i t ie s  o f  lip id s  h y d ro ly s is  h a s  sh o w n  th a t  e n z y m a tic  h y d ro ly s is  o f  l ip id s  d if fe rs  s ig n if ic a n tly  f ro m  o th e r  

rrn en ta tiv e  re a c tio n s , b e c a u s e  it is  a  h e te ro g e n e o u s  p ro c e ss . T h e  lip a se s  as u se d  in  th e  e x p e r im e n t, w e re  so lv a b le  in  w a te r , a n d  th e  su b s tra te  
’d 'd e c u le s  w e re  in  e m u ls if ie d  c o n d itio n . T h e  e n z y m e -s u b s tra te  in te ra c tio n  to o k  p la c e  o n  th e  p h a s e s  in te r fa c e . I t  c o u ld  b e  s u p p o s e d  th a t 

e c au se  o f  in so lu b il i ty  o f  th e  s u b s tra te  th e  in te ra c tio n  w ith  th e  a c tiv e  c e n te r  sh o u ld  h a v e  d iff ic u lt ie s , h o w ev e r, th e  e x p e r im e n ta l  d a ta  sh o w , th a t
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m o le c u la r  a c tiv ity  o f  lip o ly tic  e n z y m e s  w a s  n o t lo w er, th a n  w ith  o th e r  h y d ro la se s , h a v in g  a n  e f fe c t  o n  w a te r - s o lu b le  su b s tra te s . T h is  is  in d ic a te d  
b y  th e  d a ta  a s  o b ta in e d  f ro m  th e  p ro c e s s in g  o f  k in e tic  re g u la r i t ie s  o f  b e e f  fa t  h y d ro ly s is  b y  th e  lip a se  f ro m  C andida  rugosa, e s p e c ia lly , th e  
p o s s ib il i ty  o f  th e ir  d e s c r ip tio n  b y  a  c la s s ic a l  e q u a tio n  o f  M ic h a e lis -M e n te n  in  th e  fie ld  o f  n o t h ig h  in it ia l  c o n c e n tra tio n s  o f  th e  su b s tra te , a s  w e ll 
as th e  v a lu e s  o f  th e  e f fe c tiv e  c o n s ta n ts  o f  M ic h a e lis  an d  m a x im u m  v e lo c it ie s  o f  h y d ro ly s is .

A s  is  k n o w n , lip a s e s  a re  th e  e n z y m e s  o f  su rfa c e  e f fe c t an d  b e c o m e  a c tiv e , o n ly  b e in g  o n  th e  su r fa c e  o f  th e  su p e rs u b s tra te , in so lu b le  
in  w ater. In  th is  c a s e  th e  h ig h e r  is  th e  d e g re e  o f  d is p e rs io n  o f  th e  su b s tra te , th e  fa s te r  th e  l ip o ly s is  g o es . P ro b a b ly  i t  is  c o n n e c te d  w ith  th e  
p h e n o m e n o n  o f  th e  s o rp tio n  o f  th e  e n z y m e  o n  th e  su r fa c e  o f  th e  su b s tra te . T h e re fo re , in  th e  fie ld  o f  h ig h  in itia l c o n c e n tra tio n s  o f  th e  su b s tra te  
w ith  i ts  in su ff ic ie n t e m u ls if ic a tio n  th e  p ro c e s s  o f  h y d ro ly s is  is  l im ite d  b y  th e  so rp tio n  o f  th e  e n z y m e  o n  th e  su rfa c e  o f  p h a s e s  in te r fa c e , 
w h ic h  is  in d ic a te d  b y  th e  d e v ia tio n s  f ro m  th e  e q u a tio n  o f  M ic h a e lis -M e n te n  a n d  im p o ss ib ili ty  o f  c o m p u ta tio n  o f  th e  c o n s ta n t  o f  th e  su b s tra te  
in h ib itio n .

Conclusions

T h u s , w h e n  c h o o s in g  th e  e n z y m ic  p re p a ra tio n  o n e  sh o u ld  ta k e  in to  c o n s id e ra tio n  th e  a g re e m e n t o f  its  a c tiv ity  a n d  sp e c if ic i ty  w ith  
th e  p o s e d  p ro b le m . T h u s , i f  th e  ta rg e t f ra c tio n s  o f  h y d ro ly s a te s  a re  th e  f re e  fa tty  a c id s , w h ic h  o n  th e  o n e  h a n d , fin d  w id e  a p p lic a tio n  in  th e  
p ro d u c tio n  o f  p e r fu m e ry  a n d  c o s m e tic s , a n d  o n  th e  o th e r  h a n d , d e p e n d in g  o n  th e ir  s tru c tu re , m a y  b e  th e  ra w  m a te r ia ls  f o r  c a r ry in g  o u t th e  
o v e re th e r if ic a tio n  o f  tr ig ly c e r id e s  a n d  c o r re c t io n  o f  th e ir  fa tty  a c id  c o m p o s it io n , th e n  h ig h ly  a c tiv e  n o n -sp e c if ic  m ic ro b e  lip a se s  s h o u ld  b e  
p re fe rre d . F o r  e x a m p le , a s  th e  in v e s tig a tio n s  h a v e  sh o w n , fo r  b e e f  fa t h y d ro ly s is  w ith  th e  p u rp o s e  o f  o b ta in in g  f re e  fa tty  a c id s  th e  b e s t  c h o ic e  
is  lip a se  f ro m  C andida  rugosa, w h ic h  p ro v id e s  a  h ig h  d e g re e  o f  h y d ro ly s is  (8 0 -8 5 % )  a n d  a  h ig h  y ie ld  o f  th e  ta rg e t p ro d u c t  f o r  c o m p a ra tiv e ly  
n o t lo n g  t im e  p e r io d  (4 -6  h o u rs ) . O n  th e  o th e r  h a n d , i f  th e  ta s k  is  to  o b ta in  th e  e d ib le  m o d if ie d  fa ts  w ith  fa v o ra b le  fa tty  a c id  c o m p o s it io n , as 
so lv e d  b y  o v e re th e r if ic a tio n , a s  w e ll  a s  th e  ta s k  to  o b ta in  th e  m ix tu re s  o f  m o n o -  a n d  d ia c y lg ly c e r in e s , 1 ,3 -sp e c if ic  l ip a se s , e s p e c ia lly , p a n c re a tic  
lip a se s  sh o u ld  b e  p re fe rre d .
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