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The  nut r i t ional  impl ica t ions  of food p rocess ing  and  d i s t r ibu t ion  in 
t e rms  of nu t r i en t  des t ruc t ion  and  loss have  b e c o m e  ve ry  i m p o r t a n t  in 
recent  years .  Oils and  fats  u sed  for  f rying serve  no t  only  as hea t  t ransmi t -  
ters and  f l avour  carriers,  bu t  also as nutr ients .  The  c o m p l e x  chemica l  and  
phys ica l  changes  tha t  occur  dur ing  the  hea t ing  or  f ry ing opera t ion  resul t  
in o rganolep t ic  failures,  a dec rease  in nut r i t ive  va lue  (caused b y  the  
d e c o m p o s i t i o n  of the  essent ia l  fa t ty  acids), and  the  f o r m a t i o n  of com- 
p o u n d s  wi th  adve r se  effects  on health.  

In  fats  sub jec ted  to deep- f ry ing  process ,  a c o m p l e x  series of reac t ions  
p roduce  a grea t  n u m b e r  of d e c o m p o s i t i o n  p roduc t s ,  b o t h  volat i le  and  
nonvolat i le ,  a b o u t  400 of wh ich  have  b e e n  ident i f ied u p  till n o w  (1-4). After  
a cer ta in  hea t ing  t ime,  the  b r e a k d o w n  p r o d u c t s  a c c u m u l a t e  to such  an  
ex ten t  tha t  the  u sed  oil has  to be  r ega rded  as deter iora ted .  Chemica l  
spoi lage has  pe rcep t ib l e  effects ,  too: defec ts  in o d o u r  and  f lavour,  da rken-  
ing colour,  f o rma t ion  of f o a m  and  smoke ,  increas ing  viscosi ty,  etc. (5). 

De te r io ra t ion  of fats  is grea t ly  in f luenced  b y  the  degree  of unsa tu ra -  
tion, the  na tu re  of fried food, and  the  f ry ing condi t ions  (6-10): t e m p e r a -  
ture, du ra t ion  of use, e x p o s u r e  to oxygen ,  n u m b e r  of a l t e rna t ing  hea t ings  
and coolings,  f ry ing capac i ty  (kg food/h),  m o d e  of hea t  t r ans fe r  (electric or  
gas), me ta l s  in con tac t  wi th  fat, r e m o v a l  of sed iment ,  app l ica t ion  of ant iox-  
idants,  an t i - foam addi t ives  and  p ro tec t ive  gases.  Tak ing  into cons ide ra t ion  
the  a b o v e  factors,  fat  deg rada t ion  m a y  be  decelera ted .  

The  biological  p rope r t i e s  of hea t ed  fats are c losely re la ted  to the i r  
chemica l  proper t ies .  M u c h  w o r k  has  b e e n  done  to s t udy  nut r i t ional  and  
phys io logica l  effects  of f ry ing fats (6, 11-19). Most  repor t s  ind ica ted  tha t  
only  o v e r h e a t e d  oils and  fats m a y  have  ha rmfu l  effects,  those  u s e d  in 
no rma l  f ry ing p r o c e d u r e s  do no t  p r o d u c e  s ignif icant  changes  in an ima l s  
c o n s u m i n g  them.  

Deep- f r ied  foods  are b e c o m i n g  m o r e  and  m o r e  popular ,  wh ich  resul ts  
in an  increas ing  f ry ing fat  consumpt ion .  Fo r  this  reason,  it is of g rea t  
i m p o r t a n c e  to assess  f ry ing oil qua l i ty  and  to d e t e r m i n e  the  a p p r o p r i a t e  
po in t  at  w h i c h  the  oil is no  longer  su i tab le  for  use. Re ly ing  u p o n  s e n s o r y  
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e v a l u a t i o n ,  o n l y  r o u g h  c o n c l u s i o n s  c a n  be  d r a w n  c o n c e r n i n g  oil qua l i ty .  
Ob jec t ive ,  i n s t r u m e n t a l  m e t h o d s  a re  r e q u i r e d  for t he  d e t e c t i o n  of t he  
c h a n g e s  a n d  t he  q u a l i t y  a s s e s s m e n t .  T h e  m o s t  s u i t a b l e  m e t h o d s  for  th i s  
p u r p o s e  are  t h o s e  m e a s u r i n g  al l  t h e  b r e a k d o w n  p r o d u c t s  or  t he i r  t yp i c a l  
g r o u p s  of c o m p o u n d s  (20-25). 

T h e  g r ea t e s t  n u m b e r  of d e c o m p o s i t i o n  p r o d u c t s  is f o r m e d  as a r e s u l t  of 
d e g r a d a t i o n  of p o l y u n s a t u r a t e d ,  e s s e n t i a l  fa t ty  ac ids  b e i n g  t he  m o s t  sus-  
c e p t i b l e  to  o x y d a t i v e  b r e a k d o w n .  B y  d e t e r m i n i n g  t he  d e c r e a s e  i n  t he i r  
c o n c e n t r a t i o n s ,  n o t  o n l y  fat  q u a l i t y  c an  be  e v a l u a t e d ,  b u t  t he  d e c r e a s e  i n  
n u t r i t i o n a l  v a l u e  m a y  be  d e t e c t e d  as  wel l .  S e v e r a l  s t u d i e s  o n  t he  c h a n g e s  
in  p o l y u n s a t u r a t e d  fa t ty  ac ids  of h e a t e d  fats  h a v e  b e e n  p u b l i s h e d ,  t he  
r e s u l t s  of w h i c h  h a v e  o f t en  b e e n  c o n t r a d i c t o r y  (26-31). 

Th i s  p a p e r  r epo r t s  t he  i n v e s t i g a t i o n  of d e g r a d a t i o n  of s o m e  e d i b l e  fats  
u n d e r  d i f f e r e n t  c o n d i t i o n s  b y  m e a s u r i n g  t h e i r  c h a n g e s  i n  e s s e n t i a l  fa t ty  
ac ids  a n d  d e c o m p o s i t i o n  p r o d u c t s ;  a n d  c o m p a r i s o n  of t he  d a t a  o b t a i n e d .  

M a t e r i a l s  and m e t h o d s  

Sunflower oil, rapeseed oil and lard containing different amounts  of essential 
fatty acids were chosen for these studies. Twelve experiments with different 
heating or frying conditions were run, aimed at modelling practice and examining 
the effects of certain factors. Experimental  conditions are presented in table 1. 
Heating and frying were carried out periodically, i.e., the fats were kept at high 
temperature for 30 minutes  or 5 hours, then allowed to cool to room temperature 
and later on heated again. After certain periods, samples were taken, so that each 
experiment  yielded a series of samples corresponding to increasing durations of 
use. Either a stainless steel pan with a diameter of 20 cm, or a 500-cm 3 glass flask 
was used as vessel. In  frying experiments,  150-g portions of pommes frites were 
fried, each portion for 15 minutes.  

Essential fatty acid content  was determined by gas chromatography (GLC). The 
samples were converted into methyl  estera according to Szbke et al. (32). When 
analysing fatty acids of used frying fats by GLC, most oxidized and polymeric 
compounds formed during heating are not eluted from the column. Consequently, 
calculation of fatty acid composition using the total area of all peaks having 

Table 1. Experimental  heating and frying conditions. 

Kind of fat Deno- Mode Tempera- Vessel Periods 
t ion of use ture (~ (hours) 

Sunflower oil N: heating 160 flask 0.5 
Sunflower oil N 2 heating 200 flask 0.5 
Sunflower oil S 3 heating 240 flask 0.5 
Sunflower oil N4 heating 160 pan 0.5 
Sunflower oil N 5 frying 140-180 pan 5 
Sunflower oil N 8 frying 140-180 pan 0.5 
Rapeseed oil R1 heating 200 flask 0.5 
Rapeseed oil R 2 heating 160 pan 0.5 
Rapeseed oil R3 frying 140-180 pan 5 
Lard S: heating 200 flask 0.5 
Lard S 2 heating 160 pan 0.5 
Lard Ss frying 140-180 pan 5 
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a p p e a r e d  o n  t h e  c h r o m a t o g r a m  as 100 % w o u l d  y ie ld  a n  i n c r e a s e  in  s a t u r a t e d  fa t ty  
ac ids  ( the  a m o u n t  of w h i c h  r e m a i n s  p rac t i ca l ly  u n c h a n g e d ) ,  w h i l e  t h e  ac tua l  loss  of 
u n s a t u r a t e d  fa t ty  ac ids  is u n d e r e s t i m a t e d .  T h a t  m i s t a k e  c a n  b e  a v o i d e d  b y  e m p l o y -  
ing  a n  i n t e r n a l  s t a n d a r d .  I n  o u r  s tud ies ,  h e p t a d e c a n o i c  ac id  m e t h y l  e s t e r  was  u s e d  
as i n t e r n a l  s t a n d a r d .  B e f o r e  i n j e c t i n g  in to  t h e  gas  c h r o m a t o g r a p h ,  a n  a l i q u o t  f r o m  a 
so lu t i on  of k n o w n  c o n c e n t r a t i o n  of t he  i n t e r n a l  s t a n d a r d  in  h e x a n e  was  a d d e d  to  a 
s imi la r  s o l u t i o n  of t h e  s ample ,  so t h a t  t h e  s t a n d a r d  is c lose  to  20 % of t h e  w e i g h t  of 
t he  to ta l  s ample .  G L C  a n a l y s e s  w e r e  p e r f o r m e d  o n  a Car lo  E r b a  F r a c t o v a p  m o d e l  
2400 T, u s i n g  a 2-m x 4 - ram glass  c o l u m n ,  p a c k e d  w i t h  10 % E G S S X  o n  80/100 m e s h  
Gas  C h r o m  Q, at  180~ 

F o r  d e t e c t i n g  t h e  b r e a k d o w n  p r o d u c t s  f o r m e d  d u r i n g  t h e  f ry ing  ope ra t i on ,  w e  
app l i ed  m e a s u r e m e n t  of p o l y m e r i c  t r i g lyce r ides  t h a t  a re  o n e  of t h e  m o s t  t yp i ca l  
g r o u p s  of d e c o m p o s i t i o n  p r o d u c t s .  D e t e r m i n a t i o n  of p o l y m e r  c o n t e n t  w a s  ca r r i ed  
ou t  b y  gel  p e r m e a t i o n  c h r o m a t o g r a p h y  (GPC)  as  d e s c r i b e d  ear l ie r  (10, 33, 34). 
A n a l y s e s  w e r e  c o n d u c t e d  o n  a 1.5 c m •  110 c m  glass  c o l u m n ,  p a c k e d  w i t h  
S e p h a d e x  LH-20 in  c h l o r o f o r m - m e t h a n o l  2:1 (v/v). S o l v e n t  f low was  k e p t  c o n s t a n t  
(0.3 cm3/min)  w i t h  a pe r i s t a l t i c  p u m p  a n d  2.5 c m  3 f r ac t i ons  w e r e  co l l ec t ed  w i t h  a 
f r ac t ion  co l l ec to r  ( L a b o r  MIM, H u n g a r y  Typ.  OE 606). 150 m g  of t h e  s a m p l e s  
d i s so lved  in  1 c m  ~ e l u t i o n  s o l v e n t  w a s  a p p l i e d  to t he  c o l u m n  for  e a c h  analys is .  
D e t e c t i o n  was  ca r r i ed  o u t  b y  d i rec t  w e i g h i n g  (i.e., f r ac t ions  w e r e  co l l ec t ed  in  t a r e d  
t e s t  t u b e s  t h a t  w e r e  w e i g h e d  a f t e r  e v a p o r a t i n g  t h e  e l u t i o n  s o l v e n t  u n d e r  a n  a t m o s -  
p h e r e  of n i t rogen) ,  w h i c h  gave  c h r o m a t o g r a m s  s i m i l a r  to  t h o s e  o b t a i n e d  b y  m e a s u r -  
ing  r e f r ac t i ve  index .  We p r e f e r r e d  d i r ec t  w e i g h i n g  as  i t  is  i n e x p e n s i v e  a n d  e l imi-  
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Fig. 1. D e c o m p o s i t i o n  of l inole ic  ac id  of s u n f l o w e r  oil  d u r i n g  hea t ing .  
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Fig. 2. Decrease in l inoleic acid content of sunf lower oi l  dur ing heating or frying. 
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Fig. 3. D e c o m p o s i t i o n  of l inoleic  acid  of lard  du r ing  hea t ing  or frying.  



Gere, Decrease in essential fatty acid content of edlble fats 195 

nates calibration. The amount  of polymers  is calculated as a sum of the  quanti t ies of 
dimeric and higher  polymeric  triglyeerides.  

Resul t s  and d i scuss ion  

A l l  t h e  s a m p l e s  o b t a i n e d  in  t h e  t w e l v e  e x p e r i m e n t s  (11 O s a m p l e s ) w e r e  
a n a l y s e d  b y  t h e  a b o v e  o u t l i n e d  m e t h o d s ,  i.e., l i n o l e i c  a n d  l i n o l e n i c  a c i d  
c o n c e n t r a t i o n s  a n d  p o l y m e r  c o n t e n t s  w e r e  d e t e r m i n e d .  T h e  d a t a  w e r e  
p l o t t e d  a g a i n s t  t i m e  of  use ,  s o m e  of  t h e  c u r v e s  a r e  p r e s e n t e d  in  f i g u r e s  1-7. 
T h e  c o n c l u s i o n s  to  b e  d r a w n  a r e  a s  fo l l ows :  
1. A s  r e g a r d s  t h e  e f f ec t s  of  f r y i n g  p a r a m e t e r s ,  o u r  f i n d i n g s  a r e  s i m i l a r  to  

t h o s e  of  o t h e r  a u t h o r s  (6-9). 
- T h e  a m o u n t  of  d e c o m p o s i t i o n  p r o d u c t s  (i.e., p o l y m e r  c o n t e n t )  

i n c r e a s e s  w i t h  a d v a n c i n g  t i m e  of  u se ,  w h i l e  a lo s s  in  e s s e n t i a l  f a t t y  
ac id s ,  in  a c c o r d a n c e  w i t h  t h e  a c c u m u l a t i o n  of  b r e a k d o w n  p r o d u c t s ,  
c a n  b e  o b s e r v e d .  

- U s e  a t  h i g h e r  t e m p e r a t u r e  a c c e l e r a t e s  fa t  d e r i o r a t i o n ;  t h i s  e f f ec t  i n t e n -  
s i f ies  a t  t e m p e r a t u r e s  o v e r  200~ ( see  fig. 1). 

- A l t e r n a t i v e  h e a t i n g  a n d  c o o l i n g  a r e  m o r e  d a m a g i n g  t h a n  c o n t i n u o u s  
h e a t i n g  ( see  c u r v e s  N 0 a n d  N6 in  f i g u r e s  2 a n d  5), w h i c h  is d u e  to  
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increased peroxide  format ion  and decompos i t ion  dur ing  the cooling 
and  reheat ing periods.  

- F ry ing  is less des t ruct ive  than  heat ing alone. Water conten t  of the  food 
is lost dur ing  frying, arid a s team blanket  p roduced  over  the vessel 
protects  the fat against  a tmospher ic  oxygen.  

- The surface in contac t  with the air, related to the fat vo lume  (surface/ 
vo lume  ratio), inf luences the rate of degrada t ion  to a great  extent.  The 
impor tance  of this pa ramete r  is i l lustrated in figures 1 and 2. A huge  
difference be tween  curves  N 1 and  N4 can be observed,  wh ich  is caused  
by the fact  tha t  the exposure  to oxygen  (surface/volume ratio) was 
m u c h  greater  in pan  than  in flask. Compar i son  of curves  N 4 and  N6 
(figs. 2 and  5) shows that  degradat ion of sunf lower  oil in exper imen t  N 6 
is more  signif icant  than  in exper imen t  N 4. The reason of this is that  
dur ing  frying the oil absorbed  by the food was no t  replaced by  fresh 
oil, wh ich  resul ted in an  increasing surface /volume ratio. F r o m  figures 
3, 6 and  7 it is equal ly clear that  the fats in exper iments  R 2 and  S z 
deteriorate more  rapidly  than  those  in R1 and  $1, despi te  the m u c h  
higher  t empera tu re  used  dur ing  exper iments  R1 and  $1. This is also 
a t t r ibuted to the difference in vessel. Compar ing  curves  R1 and  R3 (or 
$1 and $3), it is apparen t  that  the protect ive effects of frying, lower  
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Fig. 5. Formation of polymeric triglycerides in sunflower oil during heating or 
frying. 
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Fig. 6. Formation of polymeric triglyeerides in rapeseed oil during heating or frying. 
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T a b l e  2. D e c r e a s e  in  e s s e n t i a l  fa t ty  ac id  c o n t e n t  of s u n f l o w e r  oil  
d u r i n g  h e a t i n g  or  f rying.  

D e c r e a s e  in  l ino le ic  ac id  c o n c e n t r a t i o n  (rel. %) 
D e n o t i o n  of a f t e r  a t i m e  of u s e  of 
e x p e r i m e n t  5 10 15 20 25 50 

h o u r s  

N 1 3.2 5.3 9.1 8.0 9.5 19.1 
N 2 4.7 7.9 10.8 12.8 15.8 - 
N 3 7.5 21.2 24.5 28.4 34.9 - 
N 4 19.2 28.6 45.1 55.0 - - 
N 5 7.5 13.2 16.2 21.5 - - 
N 6 29.4 42.9 . . . .  

t e m p e r a t u r e  a n d  l o n g e r  p e r i o d s  o f  u s e  p r o v e d  i n s u f f i c i e n t  t o  c o m p e n -  
s a t e  t h e  e f f e c t  o f  t h e  g r e a t e r  s u r f a c e / v o l u m e  r a t i o .  

2. A s  e x p e c t e d ,  t h e  n a t u r e  o f  f a t  a l s o  a f f e c t s  t h e  d e g r e e  o f  d e g r a d a t i o n .  
- F a t s  c o n t a i n i n g  m o r e  p o l y u n s a t u r a t e d  f a t t y  a c i d s  a r e  m o r e  s u s c e p t i b l e  

t o  d e t e r i o r a t i o n .  I n  o u r  s t u d i e s ,  l a r d  w i t h  a c o n c e n t r a t i o n  o f  8 - 9  % of  
l i n o l e i c  a c i d  s h o w e d  t h e  b e s t  t h e r m o s t a b i l i t y .  

- L i n o l e n i c  a c i d  c o n t a i n i n g  t h r e e  d o u b l e  b o n d s  i s  l o s t  m o r e  r a p i d l y  t h a n  
l i n o l e i c  a c i d  p o s s e s s i n g  o n l y  t w o  d o u b l e  b o n d s  ( s e e  f ig .  4). 

3. L o s s  o f  e s s e n t i a l  f a t t y  a c i d s  m e a n s  a d e c r e a s e  i n  n u t r i t i v e  v a l u e  o f  f a t s .  
T a b l e  2 l i s t s  t h e  d a t a  c h a r a c t e r i z i n g  t h e  d e c r e a s e  i n  n u t r i t i v e  v a l u e  o f  
s u n f l o w e r  o i l  e x p r e s s e d  a s  r e l a t i v e  p e r c e n t a g e :  

Cfresh oil -- Cused oil �9 1 0 0  

Cfresh oil 

T h e  r e s u l t s  o b t a i n e d  b y  a n a l y s i n g  110 s a m p l e s  s u g g e s t e d  t h a t  t h e r e  a r e  
r e l a t i o n s h i p s  b e t w e e n  t h e  v a l u e s  m e a s u r e d  b y  G P C  a n d  G L C .  P l o t t i n g  t h e  
c o r r e s p o n d i n g  v a l u e s  a g a i n s t  o n e  a n o t h e r ,  i t  w a s  a p p a r e n t  t h a t  c o r r e l a t i o n  
b e t w e e n  p o l y m e r  c o n t e n t  a n d  d e c r e a s e  i n  e s s e n t i a l  f a t t y  a c i d  c o n c e n t r a -  

T a b l e  3. Cor r e l a t i on  b e t w e e n  p o l y m e r  c o n t e n t  a n d  loss  of e s sen t i a l  fa t ty  acids .  

C o r r e l a t i o n  
coe f f i c i en t  

E q u a t i o n  of r e g r e s s i o n  l ine  
y = a x  + b*) 

S u n f l o w e r  oil 0.930 y = 0.96x + 0.72 

R a p e s e e d  oil 0.686 y = 0.08x + 1.23"*) 
y = 0.11x + 1.02"**) 

L a r d  0.864 y = 0.23x § 0.76 

*) x = p o l y m e r  c o n t e n t  
y = d e c r e a s e  in  e s s e n t i a l  fa t ty  ac id  c o n c e n t r a t i o n  

**) r e l a t i o n s h i p  b e t w e e n  p o l y m e r  c o n t e n t  a n d  d e c r e a s e  in  l inole ic  ac id  c o n c e n t r a -  
t i on  

***) r e l a t i o n s h i p  b e t w e e n  p o l y m e r  c o n t e n t  a n d  d e c r e a s e  in  l i no l en i c  ac id  c o n c e n t r a -  
t i on  



Gere, Decrease in essential fatty acid content  o f  edible fats 199 

tion (Cfresh oU - Cused oU) is l inear and depends  on the nature  of fat, i.e., data  
f rom different fats should  no t  be combined.  Correlat ion coefficients for 
each fat are presented  in table 3. S tuden t ' s  t-test indicated that  all the  
linear relat ionships are signif icant  even at a probabi l i ty  level of 99.9 %. 

High correlat ions were obta ined in cases of sunf lower  oil and lard. 
Correlat ion coefficient  be tween  the data f rom rapeseed oil is somewha t  
lower, which  is caused  by  the fact that  rapeseed oil contains two kinds of 
essential fat ty acids. A separate calculat ion for the  decrease  in linoleic and  
linolenic acids yields coefficients of about  0.85. 

Table 3 also lists equat ions  of regress ion lines calculated by  the me thod  
of least squares.  

I n  summary ,  our  s tudy  has shown  that  heat ing and  frying cause a 
decrease in nutr i t ive value of fats as a result  of decompos i t ion  of polyun-  
saturated, essential  fat ty acids. S ince  the  loss of essential  fat ty acids is a 
parallel process  to the format ion  of b r e a k d o w n  products ,  it is not  'only 
suitable for detect ing the decrease in nutri t ive value, bu t  an adequate  
measure  of fat deter iorat ion as well. 

The results have also indicated that  the rate of degrada t ion  is consider-  
ably affected by  bo th  the degree of unsa tura t ion  of the fat and  the frying 
condit ions.  A subsequen t  paper  will repor t  quant i ta t ive studies on these 
effects. 

S tudy  of the  relat ionship be tween  po lymer  conten t  and  decrease in 
essential fatty acid concent ra t ion  showed  that  high, l inear correlat ion 
depend ing  on the na ture  of fat can be found.  Knowledge  of regress ion 
lines character izing the relat ionship may  be useful  in quali ty assessment  
of frying fats. 
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Summary 

Degradation of sunflower oil, rapeseed oil, and lard during the frying operation 
was investigated by studying the loss of essential fatty acids compared to the 
accumulation of decomposition products. Linoleic and/or linolenic acid concentra- 
tion was measured by GLC, and for detecting decomposition products determina- 
tion of polymer content by GPC was chosen. Twelve laboratory experiments with 
different heating or frying conditions were run aimed at modelling practice and 
studying the effects of certain factors. 

The results indicated that loss of essential fatty acids being a parallel process to 
the accumulation of breakdown products is suitable both for detecting the decrease 
in nutritive value and for quality assessment of used frying fats. It was also found 
that the rate of deterioration is considerably affected by the nature of fat and the 
frying parameters. Study of the relationship between polymer content and the 
decrease in essential fatty acid concentration (using data from 110 samples) showed 
that high, linear correlation depending on the nature of fat can be found. Correla- 
tion coefficients and equations of regression lines were calculated. 

ZusamInenfassung 

Es wurden die Ver~inderungen von Sonnenblumen61, Riib61 und Schweinefett 
w~ihrend des Fritierprozesses durch Errnittlung der Abnahrne an essentiellen Fett- 
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s~uren im Vergleich zur Akkumulat ion der Zersetzungsprodukte untersucht.  Der 
Gehalt  an Linol- und Linolens~ure wurde durch GLC gemessen, und GPC-Bestim- 
mung  der polymeren Triglyceride wurde ffir die Erfassung der Abbauprodukte  
angewendet.  In 12 Frit ierversuchen, deren Zweck die ,,Modellierung" der Praxis 
und die Untersuchung von einigen Fakten war, wurden die Fette  unter  verschiede- 
nen Bedingungen ohne oder mit  Bratgut belastet und die erhaltenen 110 Proben 
analysiert. 

Die Abnahme an essentiellen Fetts~iuren, die ira Einklang mit  dem Anstieg der 
Zersetzungsprodukte steht, ist ein Indikator ffir die Abnahme des Nahrungswertes 
sowie ffir die Verdorbenhei t  von gebrauchten Fritierfetten. Aus den Ergebnissen 
ging hervor, dab Fet ts~urezusammensetzung des Fettes und Fri t ierbedingungen 
die m6gliche Gebrauchsdauer  stark beeinflussen. Es wurde festgestellt, da~ zwi- 
schen dem Gehalt  an polymeren Triglyceriden und der Abnahme an essentiellen 
Fetts~uren von den Fettsorten abh~ngige, strenge lineare Korrelationen bestehen. 
Korrelationskoeffizienten und Gleichungen der Regressionsgeraden wurden be- 
rechnet. 

Key  words: fat deterioration, essential fatty acids, polymeric triglyeerides, frying 
fats, nutritive value 
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