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SUMARY: Bovine sp leen  and l i v e r  concen tra tes  were a n a l i z e d
in order to  eva lu a te  t h e i r  n u t r i t i o n a l  va lue  by means o f  chemical 
arid b i o l o g i c a l  c r i t e r i a .  I t  was determ inated  t h e i r  amino a c i d i c  
i m p o s i t i o n  and the n i t r o g e n  balance in  r a t s .  A l l  q u a l i t y  index 
Were s a t i s f a c t o r y .  An in t e g r a l  e va lu a t ion  o f  the r e s u l t s  l e t  us 
to suggest  the u t i l i z a t i o n  o f  t e s t e d  concen tra tes  in  food  prod
ucts manufacture as meat ex tender or p r o t e in  e n r i c h e r .

INTRODUCTION: The in c r e a s in g  unbalanced s t a t e  between
N ° f l d ' s  food  resources  and p o p u la t i o n 's  n u t r i t i o n a l  needs, d e t e r -  
mihes a new p r i o r i t y ,  w i th  a g r ea t  emphasis in  the importance o f  
^ i t e i n  q u a l i t y  and i t s  e v a lu a t io n .  When food  s s c a r c i t y  i s  a 
^ ° t ldw ide  problem, i t  i s  necessary  a r a t i o n a l  use o f  n u t r i t i o n a l  
teso u rc e s . In d ev e lop in g  c o u n t r i e s ,  demographic expansion i s  caus- 
|hg g r ea t  problems in  food r e s e r v e s ,  t h e r e f o r e  the re  w i l l  be very  
i - t t le  oppor tun ity  to  in c rea se  the p r o t e in i c  q u a l i t y  o f  bas ic  

j e t a b l e  f o o d s t u f f s  and at the same t ime to  recupera te  a g r i c u l -  
htal r e c o v e ra b le  wastes at maximum l e v e l s .

In Cuba, l a r g e  amounts o f  bov ine  organs are  wasted during the 
s^augther ing . P u t t in g  in  p r a c t i c e  a s imple  t e c h n o lo g ic a l  p rocess ,  
^Uch o f  these  p r o t e in i c  products could be used w ith  d i f f e r e n t  
N u t r i t io n a l  proposes .

, The aim o f  t h i s  paper i s  the n u t r i t i o n a l  e va lu a t ion  o f  pro-  
concen tra tes  from bov ine organs, such as l i v e r  and sp leen  

R°n chemical and b i o l o g i c a l  parameters.

, MATERIALS AND METHODS: Spleen and l i v e r  p r o t e in  concen tra tes  
^SPC an(j were ob ta ined  from r e s p e c t i v e  c a t t l e  organs
f l e e t e d  from human consumption at the s a lu g t h e r - a r e a s . The 
t a in t i o n  was based on the methodology e s ta b l i s h e d  by Lantero  e t  

. (1985) by a l k a l i n e  s o l u b i l i z a t i o n  f o l l o w e d  by i s o e l e c t r i c  p re-  
1R i t a t i o n .

Tryptophan content  was determined ( M i l l e r ,  1967) in  these 
iUhcentrates p rev ious  a l k a l i n e  h y d r o l i s i s  (Lucas and S o te lo ,  
ij. ®U), bes ides  amino a c i d i c  composit ion  was determined in  auto- 

amino a n a la i s e r .  L a t t e r ,  chemical sco re  and l im i t i n g  amino 
re  e s t a b l i s h e d  in  r e l a t i o n  to  p r o t e in  p a t t e rn  proposed by 

(1985) and Osse r-M itche l  Index (OMI) was c a l c u la t e d  com- 
to  p r o t e in  egg;  " i n  v i t r o "  d i g e s t i b i l i t y  was a ls o  d e t e r -  

e<̂  (Ackesson and Stahmann, 1964).
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d i s t r i b u t e d  in  four groups o f  8, and kept in  in d i v id u a l  m e tabo l ic 
cages. The room temperature was 26°± 1°C and the i lu m in a t ion  
regime was 12 hours. A f i r s t  group was o f f e r e d  a d i e t  where the 
p r o t e in  f r a c t i o n  came from SPC, w h i le  a second group was fed  with 
LPC. The d i e t  was prepared con s id e r in g  the recomendations p ro 
posed by AOAC (1985) and each animal r e c e i v e d  approx imat ly  150 m9 
N and 10 g o f  dry m a t e r ia l .  A th i r d  r e f e r e n c e  group was fed  a 
d i e t  f o r t i f i c a t e d  w ith  1% DL m et ion ine ,  and endogenous n i t r o g en  
was determined in  fa eces  and ur ine  o f  animals fed  w ith  whole 
d e f a t t e d  egg p r o t e in  at 4%.

True D i g e s t i b i l i t y  (TD ) ,  B i o l o g i c a l  Value (BV),  Net P r o te in  
U t i l i z a t i o n  (NPU) were e s ta b l i s h e d  f o r  the exper imental  concen
t r a t e s  .

RESULTS AND DISCUSSION: Tryptophan content  in  SPC and LPC 
was r e s p e c t i b l y  9,7 ± 0,23 and 15,6 ± 0,15 mg/16g N, va lues  com
parab le  w ith  repor ted  to  the r e f e r e n c e  p a t t e rn  (FAO,1985) amd 
su per io r  f o r  the LPC. Table  1 p resen ts  e s s e n t i a l  amino a c i d i c  
content o f  SPC and LPC and t h e i r  comparison w ith  the r e f e r e n c e  
p a t t e r n .

The atta inement o f  a deeper s c i e n t i f i c  knolegment conducted 
to  the e v o lu t i o n  o f  the c r i t e r i a  in  r e l a t i o n  w ith  the e s e n t i a l  
amino a c id i c  requirements o f  human kind. In r e l a t i o n  w ith  these,  
in  accordance w ith  the actual  r e f e r e n c e  p a t t e rn ,  the SPC and LPC 
s a t i s f y  in  more than 100% the e s e n t i a l  amino a c i d i c  requirements 
o f  an adu lt  man, which support the good q u a l i t y  o f  these  p r o 
t e in s  .

B es ides ,  the r e l a t i v e  h igh content  o f  l y s in e  rep resen ts  a 
good c r i t e r i a ,  con s id e r in g  that  th is  amino ac id  i s  among the 
group that  has more in t e r a c t i o n s  w ith  another compounds , as fo r  
example, the reducing sugars,  w ith  the carbonyl groups and the 
eps i lon -amino  group be long ing  to  the amino a c id s ,  o f  h igh r e a c t i '  
v i t y .

Tab le  2 shows some chemical index about the p r o t e i n i c  qu a l i t y  
form the concen tra tes  s tud ied  in  the p r resen t  paper, n o t i c  ing  the 
high r a t i o  e s e n t i a l  amino ac ids  to  non e s e n t i a l  amino ac ids  and 3 
high va lue  o f  chemical s co re .

On the o ther  hand, OMI and BV, as i t  i s  e s t a b l i s h e d ,  were 
c a lc u la t e d  tak ing  account the amino a c i d i c  compos it ion  o f  egg 
p r o t e in .  Cons ider ing ,  that' t h i s  p r o t e in  s a t i s f i e s  the e s s e n t ia l  
amino ac ids  requirements o f  adu lt  man in  more than 160% ap p rox i 
matly ,  the OMI and BV c a l c u la t e d  may be cons idered  s a t i s f a c t -  
o r i e s ,  a lthough i n f e r i o r  to some p r o t e in s  wich e x h ib i t  a ve ry  
high p r o t e in i c  q u a l i t y  as c a s e in a te .  Th is  p r o t e in  p resen ts  OMI 
93,55 and c a l c u la t e d  BV 90,27% ( Yanez, 1985 ) .

The l e v e l  in  wich a d i e t e t i c  p r o t e in  i s  d i g e s t e d  i s  an impot" 
tant  f a c t o r  in  a p r o t e in  q u a l i t y .  P r o t e in  concen tra tes  by the 
a c t ion  o f  peps ine and p ancrea t in e  showed a h igher  deg rada t ion  
l e v e l  than repor ted  f o r  o ther  sources .
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Tab le  3 shows the r e s u l t s  obta ined m  the n i t r o g en  balance 
study. The case in  o f f e r e d  d i e t  e x i b i t  the h igher  va lu es ,  MxCh 
s i g n i f i c a n t l y  d i f f e r  from exper imental  d i e t s .  There were no d i f 
ference between the d i e t s  o f  SPC and LPC. N e ve r th e le ss  p r o t e in  
concentrates  showed good r e s u l t s  m  comparison w ith  another pro 
t e in i c  foods from the human d i e t  ( G r i g o r a v c h i11 , 1981

Table 1. E ssen t ia l  amino ac ids  in  SPC and LPC. Comparison w ith
standard .

^ftiino ac ids  
(g/16 gN)

Standard
(1)

SPC Amino a c id i c  
r a t i o

LPC

3 
,9 
,6 
, 9

,1
.1
,9
.7

92
,68
,69
,05

1,7 3,2 1,88

isoleucine 
teucine 
LisinePheni1al anine- 
tirosine Hethi onine- 
CYstine 
Treon ine
^aline -i-, ~ ~ c o on
Tryptophan 0,5 0,9 _ _ _1 ,8 0 _________1 - f  __ . L ? ? .

(1 )  Aminoácido requirements f o r  adu lt  man. FAO/WHO, 1985

0
1

,3 
, 5

4
3

78
46

2.5
4.5 
5,7
5.2

3.0

3.3
3.0

Amino a c id i c  
r a t i o .

1,92
2,37
3,56
2,74

1,76

3,67
2,31

Table 2. Chemical index o f  p r o t e in i c  qual i ty^o f^SPCand^LPC^

lñd¡¡ SPC LPC .

Essent ia l  amino ac ids  
'9/16 g N)
^h l fur  amino ac ids  
Í9/16 g N)
aromatic  amino ác ids  

(g/16 g N)
Ea&/NEAA 
Chemical sco re  
l im i t i n g  amino ac id  (1 )

OMl
<%)

36,7 28,8

3,2 3,0

7,7 5,2

0,83 0,86
1,80 1,76

Tryptophan Methionine
+cystine

7 3,88 78,28
68,84 73,62

d i g e s t i b i l i t y  (%) ___________ ____- ____

(1 )  Cons ider ing  the p a t t e rn  proposed by FAO/WHO (1985) f o r
a d u l t s .
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Table 3. Bi 
Diet

i o l o g i c a l  in d ic e s  o£ SPC and_LPC____

D
(%)

NPV
(%)

Weight 
gain ( g )

99,5 a 91,5 a 29,4 a

93,5 b 69,2 b 22,0 b

, 92,2 b 68,4 b 19,6 b

letter in common differ at p < 0,05
Mean

CONCLUSIONS: The amino l î î ^ t r f
isfies in more than 1 0 0 % the less abundant ones. Chemical tophan and sulfur amino^cid^t d results for both concen'
index of protein qua1 ̂  s biological assays support the
trates and the nitr°gen bala obtained results let us t :Í>
in aeA  f - ----------  . - L , i a n re  b i o i o g i c d itrates and the nitrogen The obtained results let us t
good quality of these Pr sPCand LPC as meat extensors, Pr0 e 
suggest the util1 VZa^ n? L  ^otein source of different forim^ enrichers or as fundamental prorei
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