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&Relationship Between Titer and Fatty 
Acid Composition of Beef Tallow 
M.A. GROMPONE, Compa~ia BAO S.A., Laureles 573, Montevideo, Uruguay 

ABSTRACT 
Thc effect of titcr increase on the composition of 60 samples of 
Uruguayan beef tallow was studied. The results demonstrate that 
the titer depends fundamcntally on the stcaric/oleic ratio. 

The effect of the composition of binary and ternary fatty 
acid mixturcs on the titer and the melting point has been 
reported by several researchers (1-7). From the publica- 
tions, wc may conclude that melting and solidification 
phenomena are complicated and unpredictable. As beef 
tallow contains different kinds of fatty acids, no relation 
would be expected between composition and titer; never- 
theless this is not so. 

"I'ABI,E I 

Titers and Fatty Acid Distribution for Uruguayan Beef Taflows 

Maximum value Minimum value 

Titer (C) 47.6 37.3 
Myristic (%) 5.5 (1.8 
Palmitic (%) 30.4 20.2 
Palmitoleic (%) 10.I 2.8 
Stearic (%) 34.3 9.3 
Oleic (%) 51.8 31.6 
l.inoleic (%) 3.8 {1.6 
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FIG. 1. Effect of titer increase on the composition of beef tallow. X = stearic acid; u = oleic acid; �9 =palmitic acid. 
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FIG. 2. Effect of stearic/oleic ratio on the titer of  beef  tallow. 

Ti te rs  and  pe rcen tages  of  the  ma in  f a t t y  acids of  60  
Uruguayan  c o m m e r c i a l  beef  ta l lows are s u m m a r i s e d  in 
Table  I. Ti ters  were d e t e r m i n e d  wi th  a m e t h o d  s imilar  to  

AOCS m e t h o d  Cc 12-59.  F a t t y  acid c o m p o s i t i o n  was 
d e t e r m i n e d  by  gas l iquid  c h r o m a t o g r a p h y  as the i r  m e t h y l  
es ters  on  SP-2330  10% (AOCS m e t h o d  Ce 2-66 and  Ce 
1-62). 

Linear  r e l a t ionsh ips  were f o u n d .  The  s t r a igh t  l ine equa-  
t i ons  were o b t a i n e d  by  means  of  the  least  squares  ap- 
p r o x i m a t i o n :  

Myris t ic  (%) = -0.03 ( t i t e r )  + 4.1 
Palmi t ic  (%) = -0 .20  ( t i t e r )  + 34.3 
Pa lmi to le ic  (%) = -0 .54 ( t i te r )  + 28.2  
Stcar ic  (%) = 2 .30  ( t i t e r )  - 75.5 
Oleic (%) = -1.53 ( t i t e r )  + 107 .0  
Linole ic  (%) = 0.03 ( t i t e r )  + 0.6 

Li t t le  change  is f o u n d  in the  myr i s t ic ,  pa lmi to l e i c  and  
l inoleic  pe rcen tages  as the  t i te r  varies. The  values for  
pa lmi t ic ,  s tear ic  and  oleic acids are p l o t t e d  in Figure 1. 

A progressive increase  was f o u n d  in t i t e r  wi th  an increase  
in the  s tea r ic /o le ic  ra t io  (Fig. 2). 
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ABSTRACT 

Mango-kernel fat is a solid fat at room temperature and has a melt- 
ing point of ca. 35 C. The fat was analyzed for its physico-chemical 
properties. It is rich in equal amounts of stearic and oleic acids 
(42%). Nutritional and toxicological evaluation of this fat was 
carried out by multigeneration breeding studies in weanling albino 
rats, feeding them mango-kernel fat or groundnut oil (GNO) at a 
10% level in a 20% protein diet that was adequate in vitamins and 
minerals. The feed-efficiency ratio and growth rate of rats fed 
mango-kernel fat were comparable with the control group. Studies 
of calcium, phosphorous and nitrogen balance showed that the 
retention of these nutrients was not adversely affected by the 
mango-fat intake. The apparent digestibility of mango fat was 
comparable with GNO when fed to rats. Toxicological evaluation of 
the fat showed a comparable reproductive performance with the 
GNO-fed animals. Liver serum total cholesterol, triglyeerides and 
total lipids were found to be within normal levels. The organ weights 
of the various tissues of the animals of both groups in the last 
generation were comparable. Ilisropathological studies of various 
organs revealed no abnormalities. These studies indicate that mango- 
kernel fat can substitute for any solid fat without adverse effect. 

INTRODUCTION 

In India ,  i n t e r e s t  in deve lop ing  n e w  sources  of  oils and  fats  
has  g rown.  The  m a i n  reason  is the  acu te  shor t age  of  t radi -  
t i ona l  ed ib le  oils. Hence,  a large var ie ty  o f  u n c o n v e n t i o n a l  
oils, o b t a i n e d  f r o m  widely  g r o w n  plants ,  were s c reened  to  
f ind  o u t  w h e t h e r  t h e y  were usable  for  ed ib le  purposes .  
S tudies  on  H. Sabdariffa oil and  cleome viscosa oil have  
been  r e p o r t e d  ( i )  f r o m  these  l abora to r ies .  

C o c o a - b u t t e r  fat ,  wh ich  is n o t  p r o d u c e d  in India ,  is 
m u c h  va lued  fo r  its use in the  c o n f e c t i o n e r y  and  b a k e r y  
indust r ies .  C o c o a - b u t t e r  fa t  is a un ique ,  na tu r a l l y  occu r r i ng  
fa t  and  has  a chemica l  c o m p o s i t i o n  of  m o n o u n s a t u r a t e d  
g lycer ides  (MU) and  d i u n s a t u r a t e d  g lycer ides  (DU)  wi th  
pa lmi to -o leo - s t ea r in  as a d o m i n a n t  g lycer ide  (2).  It is sol id 
a t  r o o m  t e m p e r a t u r e  and  has  a m e l t i n g  p o i n t  o f  ca. 36 C. 
These  phys ica l  and  chemica l  p rope r t i e s  are essent ia l  fo r  a 
f a t  used in t he  c o n f e c t i o n e r y  or  b a k e r y  indus t ry .  In ce r t a in  
coun t r i e s ,  such as Malayasia ,  a c o c o a - b u t t e r  s u b s t i t u t e  
n a m e d  " C o b e r i n e "  is p r epa red  f r o m  pa lm oil by  su i t ab le  
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