
nf  m u lt ie x tr a c t io n  on th e  l e v e l  o f  th e  r e s id u a l  

'* " ^ ^ ~ 4 ite rm ln a t lo n  i n model. s ca ld ed , comminuted meat p ro d u c ts ,
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of , Animal O rig in  Food T e c h n o lo g y ,a g r ic u ltu re  U n iv e rs i ty
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t 0Jĉ  aPPFoach re g a rd in g  th e  problem  o f q u a n t i t a t iv e  a n a ly s is  and 
° f  n i t r i t e  was su g g es ted  by F ro u in  and Thenot /1 9 7 6 / and 

°U**e G outefongea /1 981/»w hich  i s  based  on a re s e a rc h  
n^S io c u sse d  on "the r e - d i s t r i b u t i o n  o f NO l in k e d  t o  p ro te in  

t e p r°'t e in  f r a c t io n s  o f  th e  meat t i s s u e  and th e  observed  f a -  
ge>Mai.n i t r i t e  in  cu red  meat p ro d u c ts  d u rin g  p ro c e ss in g  and s to r a -  
ond ly °'tlle r  a u th o rs  a re  in d ic a t in g  th e  e x is ta n c e  o f  th e  l a b i l e
'-assS tr°nSly  boun<ied n i t r i te .W o o lfo rd  /1976/,M iw a e t . a l . / 1 9 7 8 / ,

e^*a l./l9 7 6 /,E m i-M iw a  e t .a l . / l9 7 6 / ,W o o lf o r d  e t . a l #/ l9 7 6 / ,  
I t0h , 811(1 Goute fo n g e a  /l9 7 6 /,D u d a  and Szmahko /1 981 /»Okayama and 
The »Cassens e t . a l . / l 9 7 9 / .
the PUrp°se  ° f  th e  p re s e n t  work was to  e v a lu a te  th e  in f lu e n c e  o f 
»oa^ l t i e x t r a = t i ° n  on th e  amount o f  f r e e  n i t r i t e  dete rm ined  in  

,COnynf n u ted , sca ld e d  sau sag e-ty p e  meat p ro d u c ts ,p ro c e ss e d  
ei t h e r  b e e f  o r  pork  m eat.

methodssa
HeWe(j Sa*e were p ro ce ssed  s e p a ra te ly  from d e - f a t t e d  and d e - s i -  
ted f  m*semimembranosus an d /o r  b e e f  m. s e m ite n d in o s u s ,d is se c -
Ugh ^ ° m carc a s s e s  a f t e r  24 hou rs  o f c h i l l i n g  a t  4°C ,ground th r o -  
Pia e wt t h  2 ram h o le  and t h e r e a f t e r , i n  o rd e r  to  s im u la te  chop-

q  I hip&4>
ppjjj c was homogenized fo r  16 m in .w ith  30 p e rc e n t o f  w a te r , 200 

^ t r i t e  and 200 ppm o f sodium a sc o rb a te  w ith o u t add ing  f a t  
kej. ^'M odel sausage mince was s tu f f e d  in to  a 150 ml g la s s  b ea- 
c°btr ^ a i ^e r  2 hours o f  c u r in g  a t  4°C was h e a te d  in  85°C therm o- 
tfe G(* wat e r  b a th  u n t i l  80°C was reach ed  in  a g e o m e tr ic a l cen- 

ttle se  tem p.was k e p t f o r  5 m in .A fte r th e rm a l t re a tm e n t th e  
The r  sausage were coo led  to  20°C i n  ru n n in g  ta p  w a ter f o r  5 min. 
U qjj S dual  n i t r i t e  was dete rm ined  24 and 72 hou rs  a f t e r  comple

t e  p rc e ss in g  and r e f r ig e r a t e d  s to ra g e  a t  4°C.

more l e s s  q u a n t i t a t iv e  ex ten d  th a n  th e  f i r s t  and second e lu t io n s ,  
as  a f t e r  fo u r  e x t r a c t io n s  i t  was p o s s ib le  to  dete rm ine  a p p ro x .97 
p e rc e n t o f th e  t o t a l  q u a n t i ty  o f  th e  r e s id u a l  n i t r i t e  e s tim a te d  
d u rin g  f iv e  co n secu tiv e  e x t r a c t io n s .
Our e x p er im e n ta l d a ta  a re  con firm ing  th e  o b s e rv a tio n s  made by N oel 
Rougie and G outefongea /l9 8 l/,w h o m * s a re  in d ic a t in g  t h a t  new con
c e p t comes in to  p la y  w ith  re g a rd  to  th e  r e s id u a l  n i t r i t e  d e te rm i
n a tio n , nam ely, t h a t  a  k in d  o f ba lan ce  betw een f r e e  n i t r i t e  and bo
und n i t r i t e  e x is ts . . ic c o rd in g  to  th e  above m antioned a u th o rs  th e se  
i s  due to  th e  f a c t  t h a t  when p re v io u s ly  p re s e n t  f r e e  n i t r i t e  i s  
e s t im a te d , th e  n e x t p a r t  o f th e  bound n i t r i t e  i s  re a le a s e d  and be
comes m easu rab le  as f r e e  n i t r i t e . D a t a  in  T ab le  2 show t h a t  p r a c t i 
c a l ly  a f t e r  second e x t r a c t io n  th e  pH o f th e  e lu a te s  i s  s t a b i l i z e d  
a t  th e  some le v e l  and th e re fo re  can  n o t be c o n sid e red  as b e in g  in 
f lu e n c in g  th e  r e le a s e  o f . th e  bound n i t r i t e  d u rin g  n e x t th r e e  ex
t r a c t i o n s .  These f in d in g s ,a r e  a ls o  in d ic a t in g  t h a t  some f r a c t i o n  
p f  th e  added n i t r i t e  id  r e l a t i v e l y  l a b i l e  bounded to  th e  p o t e n t i a l  
s u b s t r a te s  and co u ld  e a s i ly  be a v a i la b le  as  a f r e e  n i t r i t e .  
H ow ever,in  g e n e ra l ,c o n s id e r in g  determ ined  a b so lu te  q u a n t i ty  o f  th e  
r e s id u a l  n i t r i t e  in  r e l a t i o n  to  th e  amount i n i t i a l y  added i . e .2 0 0  
p p m ,it sh o u ld  be u n d e r lin e d  and s ta t e d  t h a t  n i t r i t e  i s  v e ry  s t ro n 
g ly  bounded to  th e  sausage mince s u b s t r a te s  as  on ly  9 - 1 2  p e rc en t 
o f  th e  added n i t r i t e  i s  r e le a s e d  d u rin g  f i v e  c o n secu tiv e  e x t r a c 
t i o n s .
CONCLUSIONS

I.T h e  p re s e n t  la b o ra to ry  p r a c t ic e  o f  th e  r e s id u a l  n i t r i t e  d e te r 
m in a tio n  in  cured  meat p ro d u c ts ,b a se d  on th e  one e x t r a c t io n  on ly  
does n o t a llow  to  de te rm in e  th e  r e a l  amount o f f r e e  n i t r i t e  in  
cured  m eat com m odities and th e re fo re  a p p ro p r ia te  amendmends to  
th e  common p re s e n t o b l ig a to ry  a n a l y t i c a l  p rocedu re  sh o u ld  be u r 
g e n t ly  c o n s id e re d .

2 . In  o rd e r  to  de te rm ine  th e  e f f e c t iv e  q u a n t i ty  o f th e  r e s id u a l  n i 
t r i t e  in  cured  m eat p ro d u c ts  no l e s s  th a n  tv'O c o n secu tiv e  e x tr a 
c t io n s  o f  th e  a n a l y t ic a l  sample i s  recommended.
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R/tf M..TERI -XS 
$

oork  -  m.semimembranosus . d is s e c te d  a f t e r  24 hou rs
$  • Q

b e e f  -  m .sem itend inosus o f c h i l l i n g  a t  4 C

nH measurement b e fo re  m incing 
*

model sausage  p ro c e ss in g

s to ra g e  o f  model sausage a t  4 C fo r  24 and 72 hou rs  

sam ples p re p a ra t io n  f o r  m u lt ie x tr a c t io n

2 x 50 g sample o f  2 x 50 g sample o f

b e e f  model sausage  pork  model sausage

m u l t ie x t r a c t io n  and p h o to c o lo rim e tr ic  d e te rm in a tio n  
o f  th e  r e s id u a l  n i t r i t e  -  pH d te rm in a tio n

e x t r a c t io n  N o.: 1 ,2 ,3 * 4 ,5  
*

me asurem ent o f  abso rb an e : a ^ , a ^ , . . . . .  a ^ , a ^ ,

F ig .1.Flow  diagram  o f  model sausage m a n u fa c tu re ,e x tra c tio n  
o f th e  f r e e  n i t r i t e  and th e  r e s id u a l  n i t r i t e  d e te rm i

n a t io n .
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