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r y- Mechanically s e p a ra te d  ch icken  re s id u e  from s k in le s s  ch ick en  backs was s u b je c te d  to :
a) alVa-i . .

a i l  e x t r a c t io n  a t  pH 10,5 fo llow ed  by a c id  p r e c i p i t a t i o n ; b) s a l t  e x t r a c t io n  u s in g  6%
% of S o lu tio n  and c) e n z im a tic  h y d ro ly s is  u s in g  th e  enzime a lc a la s e  a t  enzim e: su b s tra te  ratio

29 :l00g  p r o te in .  F ive t r i a l s  were conducted  fo r  each t re a tm e n t.

c°n tb°ne re s id u e  used  in  th e  t r i a l s  had a p r o te in  c o n te n t in  th e  range  o f  15,9 -  19,7% and fa t
Snt ■*-n th e  range  o f  8 ,9  -  11,7%. The a l k a l i  e x t r a c t  had m o is tu re  and p r o te in  c o n te n ts  in

ext range ° f  88,1  " 92,9% and 5 ,1  -  11,1% r e s p e c t iv e ly .  F a t c o n te n t was around 1,5%. The
4 a c t Produced u s in g  s a l in e  s o lu t io n  c o n ta in e d  p r o te in  and f a t  c o n te n ts  in  th e  range o f

9te 6,3% and 1 ,9  ~ 4,8% r e s Pe c t i v e l y* As in  th e  a l k a l i  e x t r a c t  th e  m o is tu re  c o n te n t showed
Var i a b i l i t y  betw een th e  t r i a l s  and was in  th e  range  o f  88,1 -  91,9%. The en z im atic

,ei a c tio n  produced a s lu r r y  w ith  a m o is tu re  and p r o te in  c o n te n ts  in  th e  range o f  92,3  -  93 , 8%. vv«r  atla 4 o
;n - ~ 6,4% r e s p e c t iv e ly .  The f a t  c o n te n t was around 0,8%. The r e s u l t s  showed no d iffe re n c e s

een th e  techniques o f  e x t r a c t io n  on th e  p r o te in  c o n te n t ,  and f a t  c o n te n t was reduced  to  
in  a l l  t r i a l s .
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Iti r0 ,iU ction: The p ro d u c tio n  and u t i l i z a t i o n  o f  p r o te in  e x t r a c t s  from b y -p ro d u c ts  a re  n o t new. 
the 1960’s a l o t  o f  work was done to  produce a good f i s h  p r o te in  c o n c e n tra te  (MEINKE e t  

’ *972).
^tty i

. nve s t i g a to r s  have been studying th e  v i a b i l i t y  o f  p r o te in  e x t r a c t io n  from b y -p ro d u c ts  
19759 d i f f e r e n t  m ethology as th e  e n z im a tic  (W ebster e t  a l .  1974) and a l k a l i  e x tra c tio n  (YOUNG, 
pt  * The main o b je c t iv e  in  re c o v e r in g  th e  p r o te in  from b y -p ro d u c ts  i s  th e  p ro d u c tio n  o f  
Hu c o n c e n tra te s  o f  q u a l i ty  fo r  human consum ption.

+-U
e advances in  m echan ica l debon ing , th e  m eat t h a t  rem ains in  th e  bone can be reco v e redin an^  ec°nom ical way. D e ta ile d  in fo rm a tio n  abou t d i f f e r e n t  equ ipm en ts, p ro c e s s e s , raw -m aterials 

! Mechyie;Lds can be o b ta in e d  in  th e  works o f  NEWMAN (1981), FIELD (1988) and BERAQUET (1989). 
'hre n iC al s e p a ra tio n  p roduces c o n s id e ra b le  amounts o f  bone r e s id u e s  w ith  m eat a t ta c h e d  th a t

C0; dest in e d  to  an im al food. 
nSid€

ch^

eiits
4

65 __ ering t h a t  th e  m echan ica l s e p a ra tio n  y ie ld  in  i n d u s t r i a l  c o n d it io n s  i s  in  th e  range o f 
hds 76% (SCHULER, 1985) th e  p e rc e n ta g e  o f  bone re s id u e  i s  in  th e  range o f  25 -  35%. As B ra z il  
the Pr ° d u c tio n  p o te n t i a l  o f  more th an  200.000 to n  o f  m ec h a n ic a lly  s e p a ra te d  ch icken  m eat, 
The teS idue  volume i s  in  th e  range o f  50.000 to  70.000 to n  p e r y e a r .

bone re s id u e  c o n ta in s  c o n s id e ra b le  amounts o f  p r o te in ,  around 18 -  20% (LAWRENCE e t  a l .
c o n te n t  o f  th e

1982.
youNG e t  a l .  1986). I t s  p r o te in  c o n te n t i s  h ig h e r  th an  th e  p r o te in  

Se,._ n ic a H y  s e p a ra te d  ch ick en  meat t h a t  i s  around 13% (BERAQUET, 1990).

yes

7ll

evata ib0tle i n v e s t ig a to r s  have been s tu d y in g  th e  p o s s i b i l i t y  o f  re c o v e r in g  th e  p r o te in  from th e  
the r e s i due u s in g  d i f f e r e n t  m ethods o f  e x t r a c t io n .  KIJOWSKI & NIEWIAROWICZ (1985) e v a lu a te d  
<Jif f S a lin e  method to  e x t r a c t  th e  p r o te in .  S a le s  e t  a l .  (1991) in v e s t ig a te d  th e  e f f e c t  o f  u s in g

th,
E*er ,
a t ent  enzymes to  re c o v e r  th e  p r o te in  from th e  r e s id u e .  LAWRENCE e t  a l .  (1982) r e p o r te d  

^ o teaU hou^  m ost o f  i t s  p r o te in  i s  c o lla g e n , more th an  18% a re  s a c o p la sm a tic  and m yofibrillar 
E^™1h is lnS and can be a T^a l i  e x t r a c ta b le .

4.vW° rk  a i med to  d e te rm in e , on a la b o ra to ry  s c a le ,  th e  in f lu e n c e  o f  a lk a li  and s a l t  e x tra c tio n

)3pP'
the reco v ery  o f  p r o te in  from m ec h a n ic a lly  s e p a ra te d  ch ick en  r e s id u e .

Mater i a l
and M ethods: F ive  t r i a l s  were conducted  u s in g  bone re s id u e s  r e s u l t i n g  from m echanical 

sUh-; ng ° f ch ick en  s k in le s s  backs u s in g  a POSS deboning m achine. The bone re s id u e  
3Scted to :

was
If,° u °Wed

bone
a) a l k a l i  e x t r a c t io n  a t  pH 10,5  and room tem p e ra tu re  (20°C) fo r  30 m inu tes 

hy c e n t r i f u g a t io n  a t  3.000 rpm fo r  15 m in u tes . The p r e c i p i t a t e  was s e p a ra te d  and
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a c id  (HC1 4N) was added to  b r in g  th e  so b ren ad an t to  pH 5 ,0  t h a t  was c e n tr ifu g e d  a t  3.000 rP
fo r  15 m in u tes ; b) s a l t  e x t r a c t io n  u s in g  c o ld  6% NaCl s o lu t io n  a t  room tem p e ra tu re for 30

: ti°nm inu tes fo llow ed  by c e n t r i f u g a t io n  a t  3 .000 rpm fo r  15 m inu tes  and c) e n z im a tic  ex trac
o • . ■ _u s in g  th e  enzyme a lc a la s e ,  tem p e ra tu re  o f  50 C and pH 8 ,0 . The e n z im e :s u b s tra te r a t i o

2 ,Og:1 0 0 ,Og p r o te in  and th e  d ig e s t io n  tim e was 3 h o u rs . The deg ree  o f  h y d ro ly s is  was con'
u s in g  th e  p H -s ta t  te c h n iq u e  as d e c r ib e d  by ADLER NISSEN (1977). For a l l  e x t r a c t io n s  the 
r e s id u e  was mixed w ith  ta p  w a te r o r  s o lu t io n  u s in g  1 :1 ,2 5  r a t i o .

bone

Tr

P rox im ate  A n a ly s is :  P rox im ate  a n a ly s is  (m o is tu re , p r o te in ,  f a t  and ash) was perform ed on the l

p r o te in  s l u r r i e s  c o l l e c te d  a f t e r  th e  e x t r a c t io n  and on th e  bone r e s id u e s  to  a s s e s s  th e degr®e

o f  th e  sample v a r i a b i l i t y .  M o istu re  c o n te n t was de te rm ined  by d u rin g  lOg sample a t  105 C
f oi

usirf24 hours as d e c r ib e d  by HORWITZ (1980). F a t c o n te n t was assay ed  by th e  S o x h le t techn ique  
as a s o lv e n t  p e tro leu m  e th e r  as d e s c r ib e d  by HORWITZ (1980). The t o t a l  n i tro g e n  was deteonu1

pro tei”
u s in g  th e  m acrok jedah l method as d e c r ib e d  by th e  T orry  R esearch  S ta t io n  (1973) fo r  _ ^
d e te rm in a tio n . The ash  c o n te n t was d e te rm in ed  by d ry in g  2 -  3g sample a t  550°C u n t i l  consta

weie
w eigh t was a c h ie v e d . A ll  d e te rm in a tio n s  were conducted  in  t r i p l i c a t e .  The mean v a lu e s

Me,
le

a n a ly se d  u s in g  th e  Tukey t e s t .

R e s u lts  and D isc u ss io n : The p rox im ate  co m p o sitio n  o f  th e  bone re s id u e  used  in  a l l  t r i a l 3
p re s e n te d  in  Table 1. The m o is tu re  c o n te n t  was in  th e  range  o f  58,1 -  63,0%. H igher con te nts'

b u t d i f f e r e n c e s  were .n^
Itf11,7%, was s t a t i s t i c 3 L

in  th e  range  o f  60,4  -  63,0% were observed  in  t r i a l s  1, 2 and 5
s ta t is t ic a lly  s i g n i f i c a n t .  The f a t  c o n te n t ,  in  th e  range  o f  8 ,9  ----  ----  ^
d i f f e r e n t  on ly  betw een t r i a l s  1 and 3. P ro te in  c o n te n t was around 15,8 -  17,1%, excep t 
t r i a l  5, which was around 19,7%, s t a t i s t i c a l l y  h ig h e r  from th e  o th e r s .  Ash content in  t r i a l  ^  

o f  12,9% was s t a t i s t i c a l l y  d i f f e r e n t  from th e  o th e r s ,  e x c ep t from t r i a l  4. H igher con ten ts
11,6 and 12,9% were o b ta in e d  in  t r i a l s  1 and 4 r e s p e c t iv e ly .  In  th e  o th e r  t r i a l s ,  the

as”
r ted

c o n te n t was around 9 ,8  -  10,6%. The v a lu e s  found in  t h i s  s tu d y  were s im i la r  to  th o se  rep°
by McCURDY e t  a l .  (1986) who found m o is tu re , f a t  and p r o te in  c o n te n ts  o f  58,0; 11,7 and l 8'

The5r e s p e c t iv e ly .  LAWRENCE & JELEN (1983) o b ta in e d  f a t  c o n te n t in  th e  range o f  16 -  20%. 
d i f f e r e n c e s  betw een a u th o rs  a re  r e l a t e d  w ith  d i f f e r e n c e s  betw een ty p e  o f  c u t ,  m eat:bone r3 
in  th e  raw m a te r ia l  and p re s s u re  used  in  th e  deboning m achine.
The p rox im ate  co m p o sitio n  o f  th e  a lk a l in e  e x t r a c t  i s  p re s e n te d  in  Table 2.

M oistu re  c o n te n t and f a t  c o n te n t  were in  th e  range  o f  88,1  -  92,9% and 1 ,0  -  2,0% respec tl
yelÎ

P ro te in  c o n te n t  showed th e  g r e a t e s t  v a r i a b i l i t y .  C on ten ts  around 5,1% were o b ta in e d  in t r i 3
t r i 3'1 and 5. In  t r i a l s  2 and 4, th e  p r o te in  c o n te n t was in  th e  range  o f  6 ,3  -  7,0%, b u t m
o ^3 i t  in c re a s e d  to  11,1%. LAWRENCE e t  a l .  (1982) o b ta in e d  e x t r a c t s  w ith  a m o is tu re  and Pr °

c o n te n ts  in  th e  range o f  80 -  88% and 1 -  10% r e s p e c t iv e ly .  ,p6k
Table 3 shows th e  p rox im ate  com position  o f  th e  s a l in e  e x t r a c t .  As o bserved  w ith  th e  a lk 3 _ .
--------  -----------------, j 9°'e x t r a c t ,  th e  m o is tu re  c o n te n t  was in  a range  o f  88,1 -  91,9%. H igher c o n te n ts ,  o f  around
and 91,9%, were obse rv ed  in  t r i a l s  4 and 1 r e s p e c t iv e ly .  P ro te in  c o n te n t  was h ig h  in  t n
and 4, w ith  a c o n te n t  o f  6 ,3  and 5,8% r e s p e c t iv e ly .  In  th e  o th e r  t r i a l s  i t  was s i tu a te d  ^
th e  range  o f  4 ,1  -  4,8%. KIJOWSKI & NIEWIAROWITZ (1984) u s in g  th e  same method o f  ex tra c
o b ta in e d  p r o te in  e x t r a c t s  w ith  h ig h e r  m o is tu re  c o n te n t o f  92,7%, b u t low er p r o te in  an^
c o n te n t o f  2,5% and 0,4% r e s p e c t iv e ly

. . -t-T-acti*Table 4 shows th e  d eg ree  o f  h y d ro ly s is  (DH) as a fu n c tio n  o f  tim e m  th e  e n z im a tic  e x » “ 5*
th e  o th e r  t r i a l s ,  around *The degree  o f  h y d ro ly s is  in  t r i a l s  3 and 4 was h ig h e r  th an  in  u ie  u u ic i  u n a i o ,  p ,

in  t r i a l  4 and 14,0%, in  t r i a l  3. In  th e  o th e r  t r i a l s  th e  DH was in  th e  range  o f  10 , 8 - 11'
roundS a le s  e t  a l .  (1991), u s in g  th e  same enzyme, o b ta in e d , a f t e r  3 hours o f  e x tra c tio n , DH ar< ^  

In  a l l  t r i a l s ,  th e  r e a c t io n  came to  a h a l t  a f t e r  around 120 m in u te s . The p rox im ate  ana^  ^The p rox im ate
o f  th e  e n z im a tic  e x t r a c t  i s  p re s e n te d  in  Table jj. The m o is tu re  c o n te n t  was in  th e  ran<3 
92,3  -  93,8%. F a t c o n te n t ,  o b ta in e d  in  t r i a l s  and 2, was s t a t i s t i c a l l y  h ig h e r  than
o b ta in e d  in  th e  o th e r  t r i a l s .  In  t r i a l s  1 and 2, th e  f a t  c o n te n t  was around 1 ,6 and 0-/
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Tab!e 1» Proxim ate co m position  o f  th e  bone 
re s id u e  from skinless chicken backs

foi
jsi^
nined
tei”

lettp  Wlth in e  columns fo llow ed  by th e  some 
r  d o n 't  d i f f e r  s i g n i f i c a n t l y  (P<0,05)

T ab le  2. P rox im ate  com position  o f  th e  
a lk a l in e  e x t r a c t  in  th e  d if fe re n t

i n  t h e d i f f e r e n t t r i a l s . t r i a l s .

:i a l  w° i s t u r e F a t
(%)

P r o t e i n
(%)

A s h
(%)

T r i a l M o i s t u r e
(%)

F a t
(%)

P r o t e i n
(%)

A s h
(%)

i
6 0 , 6 a b 8 , 9 b 1 5 , 8 b 1 2 , 9 a 1 9 2 , 9 a l , 0 a 5 ,  l b 0 , 6 a

2
6 3 , 0 a 1 0 , 2 ^ 1 5 , 9 b 9 , 9 b 2 9 1 , 0 b l , l a 7 , 0 ° 0 , 6 a

3
5 9 , I e 1 1 , 7 a 1 6 ,  l b 1 0 , 3 b 3 8 8 , I e 1 , 6 b 1 1 , l a 0 , 4 a

4
5 8 , l b c 1 1 , 7 * * 1 7 , l b 1 1 , 6 a b 4 8 9 , 6 d 2 , 2 ° 0 , 6 a

5
6 0 , 4 a b 1 1 , 2 ^ 1 9 , 7 a 1 0 , 6 b 5 9 2 , l a 1 , 8 ^ 5, 1*> 0 , 9 a

M
6 0 , 2 1 0 , 7 1 6 , 9 1 1 , 1 M 9 0 , 7 1 , 5 6 , 9 0 , 6

tan«
*eie I

LVe®’ 
•ial5 
ri®1,

. .  I

i*

fa*

0/

T able  3. P roxim ate  composition o f  th e  saline
e x t r a c t i n  t h e d i f f e r e n t t r i a l s

T r i a l M o i s t u r e
(%)

F a t
(%)

P r o t e i n
(%)

A s h
(%)

1 9 1 , 9 a 2 , 2 C 4* 00 cr 0 , 4 C

2 8 9 , 9 C 2 , 1 C 6 , 3 a 1 , 3 b

3 8 8 , 1 C 4 , 8 a 4 ,  l b 4 , 2 a

4 9 0 , 7 b 1 , 9 ° 5 , 8 a 4 , 3 a

5 00 VO o pi 3 , 6 b 4 , l b 4 , 3 a

M 8 9 , 9 2 , 9 5 , 0 2 , 9

T able  4. Degree o f  h y d ro ly s is  (DH) as a 
fu n c tio n  o f  tim e .

Degree o f h y d ro ly s is (%)
Time

(min) T r ia l

1 2 3 4 5

0 0 0 0 0 0
30 5 ,3 6,1 7,8  5 ,5 6,2
60 7,4 8,7 10,4 9 ,7 7,9
90 8,6 9 ,5 12,0 11,3 9 ,6

120 10,0 10,4 13,1 12,1 10,2
150 10,2 10,8 14,0 13,5 10,8
180 1 1 ,2 10,8 14,0 13,5 10,8
200 11,3 10,8 14,0 13,5 10,8

T able 5. P roxim ate com position  
e n z im a tic  e x t r a c t  in  the 
t r i a l s .

o f  th e  
d if f e re n t

T r ia l M oistu re
(%)

F a t
(%)

P ro te in
(%)

Ash
(%)

1 9 2 ,7ab 1 ,6 a 4 , 8C 0 , 8a
2 9 3 ,8a 0,8 b 5 , 5b 0, 8a
3 9 2 ,3b 0 ,3 C 6 ,4 a 0, 9a
4 9 2 ,5b 0 ,3 C 5 ,4b 0 , 8a
5 9 3 ,7a 0,2 c 5 , 2bc 0, 8a

M 93,0 0,6 5 ,5 0,8
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r e s p e c t iv e ly .  In  t r i a l s  3, 4 and 5 th e  f a t  c o n te n t was much low er in  th e  range  Of 0 ,2  -  0' 
The h igh  c o n te n ts  observed  in  t r i a l s  1 and 2 can be r e l a t e d  w ith  th e  e f f i c i e n c y  o f  th e  cent1.- 
fu g a tio n  p ro c e s s . The p r o te in  c o n te n t o b ta in e d  in  t r i a l  3, o f  6,4% was h ig h e r  than the content 
observed  in  th e  o th e r  t r i a l s .  In  t r i a l s  2, 4 and 5 th e r e  were n o t d i f f e r e n c e s  between 
p r o te in  c o n te n ts ,  t h a t  were in  th e  range o f  5 ,2  -  5,5%. Ash c o n te n t d id  n o t d i f f e r  betwee 
th e  t r i a l s  and was around 0 ,8  -  0,9%. SALES e t  a l .  (1991) o b ta in e d  e x t r a c t s  w ith  7,9% of ât 
In  t h i s  s tu d y , th e  h ig h e s t  c o n te n t was 1,6%.

C o n c lu s io n s : The r e s u l t s  showed no d i f f e r e n c e s  between 
re c o v e ry . F a t c o n te n t  was reduced  to  low le v e ls  in  a l l  
c o n te n ts  were o b ta in e d  u s in g  s a l in e  e x t r a c t io n .

th e  te c h n iq u e s  o f  e x t r a c t io n  on prote1
, gjlt

e x t r a c t s .  H igher l e v e l s  o f  f a t  ana

Ï
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