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CURING OF MECHANICALLY DEBONED PORK MEAT

Danuta Koloiyn-Krajewska , Ph.D-.
Institu te of Human Nutrition, Agricultural University of War***' 
POLAND

The bones o f the body of slaughtered ani:.ial3 attracted during ‘t ie  ?* ¿¿jj.y 
of cutting up the carcase are a basic raw material fo r obtaining mechani de 3
deboned meat. The term mechanically debcned meat /MDM/ is intended to *n g 0pp°s 
meat tissue from which the bone portion has been removed by mechanical, 
to manual, techniques. Pork carcases would each contribute from 3 - *♦ p„resent 
of MDMper carcas /Goldstand 1975/'^ i f a l l bones were processed. Under P ,̂„«8
industry practices /Goldstrand 1975/ picnic, ham and blade bones are th bo
available in large volume fo r debonlng. These bones represent 60 - 65?« 0
of a pork carcas and w ill produce 2,0 -  2,8 pounds of deboned meat. fish 

Although mechanically deboned beef, pork, lamb, turkey, chicken and c0i l
the terms most often found in the lite ra tu re , mechanically deboned meat at
by many d ifferent names. The term "mechanically separated meat" was adop* uĈ s 
the 10th Session of the Codex Committee on Processed Meat and Poultry ^  
in  Copenhagen, November 20-24,1978, and is  being used in some countries*« gSed

"Mechanically processed /species/ product" -  fo r example, mechanically P*f  
beef product - is the name used by the Food Safety and Quality Service 0 , e9s, 
the United States Department of Agriculture /USDA/ for red meat?. Nevertn -jJj
the Food Safety and Quality Service continues to c a ll chicken and tuy tC],MeCbarli' 
"mechanically deboned poultry" /U.Sw Department of Agriculture, 1979/» 
recovered meat" is a s t i l l d ifferen t name used in some European oountri« ĝS 
Perhaps the most controversial name is  "tissue from ground bones", whicn
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S fc i *«=lye^ i i ;CT,chemiSa l composition of mechanically separated meat is  due to th«

S n t S ? ^ r i « n o f  * “ ■

%  ¿ e  ^ dhfa t  c o n t^ W G o ld s t^ d ni1 75 / f  ** C°mPared With Beat With a sim i1^

Oi thV°tlon o / ^ f Pf r a ted  meut  durlng sto rage '. At the same tim e ox idation  andX 
J S :  ^ t l T e t e T o ^ ^  ab0Ut by f a t  « * “ «  - d t S S dc S S S .* S .  co lour
^Uy13 thfection66^»^i quali ty  of mechanically deboned meat is  also the resu lt of 
V i ^ * 7  active* T h i^ ^ ^ T i? V  Psychrophilic microorganisms which are p ro teo lyti-
v L r ? ” ? « s s s l ' t s a r / f f i a j s  ^  -  -  « ■ — ™  

^ l S - 3 r H s- a b i s s f f s  s a * ,

s S S f s S f p ' a s s a s s S r s a ? ~  “

4r the

^ ¿ 6gree ° f  reddening s u f f ic ie n t  fo r  ob ta in ing  a s ta b le , red co lour of MDM, were
has V k  ^n<i  metiiods
V i  eh o b t^ me^ n ic a l l y  sePa ra ted  backbones was used as experim ental m a te r ia l T + 

by ®eans of in d u s t r ia l  p lan t made by S e f f ^ a a r ^ f L o o y e n / t S ;  Mtsj 
Va»te miv-h? the mam experiments sev e ra l curing t e s t s  w ith  t r a d it io n a l  n i t r i t e -  

V n  ? hecia„.,r f ?  ,wef f  done. Because th is  method did not g iv e  the d es ired  r e s u lt s  
Zl ih be Used +b a t u f t r i t e  curing m ixtures to which asco rb ic  ac id  w i l l  be added 
r hr.he cure m echan ica lly deboned pork .
$ & * • /  was +r1 me,a i  w? s d ry c4red and then , a f t e r  a  defined  curing time /0 .5  to 
^ V V ^ U P t th^rM ^+ lf t r e a te d  / u n t il reach ing a core tem perature of 70®C/ in  o rder

6 io ch rom igen -.^  COrlVert n lt r iC  °Xlde myoglobin in to  the more s ta b le
experiments were done: a/ i n i t i a l  experiments conducted in  order

W  wtt£ee 0f Pred d en iL do feftfttf  ° f  asco rb ic  ac id , s u f f ic ie n t  fo r  ob ta in ing¿ V h  a con«5+a filin g  of 60^f arid the low est r e s id u a l n i t r i t e  content* Curing of 
0, o°!L/ w c°n tent  ° f  a sco rb ic  a c id  /°, 394/ and v ar io u s doses o f NaNCL̂

Ik6 Câ gUs Wa5 done* and next -  curingWi th a constant dose of n i t r i t e  /§ 00654/ 
b > e na ; ? SS  ^dfum °rm C a,?id  / ? ' 00 “ r e la te d  to  the w eight of S / C
b/d KWaa detff™fn»H L ^ : 0r id e i d i l not changed. The time dependence of the curing^ h°Up | “ lnfu®d by the ev a lu atio n  o f the degree of reddening a t  1 , 2 , 4 ,  6

eicpp„7rom the tim e of adding th e curing  mixtux-e.
/o'V® and J ' T ZS conducted in  order to determ ine n ecessa ry , minimal doses of
'< N oV 0°6iO 008^r reL tP rtd+tO+hUre Ni n® “fu tu re s  w ith  th ree  n i t r i t e  contents

the w eight of meat/ and th ree asco rb ic ac id contents 
»hi*CS1 1 , ’ , r e la te d  to  the w eight of meat/ were examined durdrur m r i . »- t i ^ i y  d e b  r e Hl a t e d v t 0 . t h f  W e ig h t  o f  m e a t /  w a r e  e x a m in e d  d u r i S Cc ^ S i g Co f

X » V "  “ « 5 T . S 2 5 . ^ 2 " i d 2 ; r  0 , 5 i  1 * 2< 6 “ d  2 4  h o u r a  r - “  * * •  " « ” > *
H iV !*11 S n d ^ f P^°duct» a f t e r  therm al treatm ent th e content of n i t r i c  oxide myo- 
« V  i 3 f lection  o^! n i t r i ,t e  " f s d e tem in ed . Colour of cured MDM was a lso  estim ated  
^ * U ^ re d ° rganoi e p t l? methods'. Total p la te counts of b a c te r ia were deter-
HatoS? aaad] T t  ? 0n7r i red produc t  during r e f r ig e r a t io n  a t  2 -  4°C fo r  2 , 4 and 6

exandnedJ or to t a l  content of haemine in  the fre sh  MDM, 
of nvoglohin and reddened haemine was determined by H ornsey's 

l0fls.  T h ^ i f l e d  bi  Bunnig 6nd Ha“ ‘ ^970/,  and adapted to  s u i t  our lab o ra to ry« ie  degr-eo of reddening was c a lc u la te d  f rv a  i l ia  r a t io  of n i t r i c  o°:ide
I S t / 1



myochromogen content to the to ta l quantity of haemine. me nxxrxxe loUr  ox
fined in accordance with the Polish standard method /»H66/A-a2m/^ThJ 
MM was measured with a tristin u lu s photocolorimeter "Momcolor u maae 1« coordi**" 
5 J  obtalned^trichromatic components were applied to c^ cu ^ te  ch ro ^ U c i^ t^ n ^
/x v »/■. The donnii t̂nt wave length / d/ and colorimetric purity /p/ w _ad r̂0®« 
by* the*graphical method from (HE, colour triang le. Chromatic component , colour.^*/ 
the colorimeter was the measure of brightness. Sensoric evaluation . pj^elna 
done^v Bawlko-Pikielna's method, by a group of five  person» 'Barylta• " 0f  

The average experimental resu lts were s ta tis tic a lly  analyzed / Method
t-student te s t  and the determination of the lin ear correlation f <juiihi
of s te U stic a i optimization was used to appoint e ffic ien t, minimal doses of 
substances. /Zieliiiski 1974/

Results
The traditional curing methods f i r s t  used /n itrite-n itrate/  did not

desired resu lts . With a very long time /2 -  *\d*y*{ ture®to^hieh aSCoMcof 20# was achieved. In the next stage we used a n it r i te  mixture to wm.cn
acid was added as a reducing agent 

I t  was f  
curing with

o a u c v c u i  xil ----  -

^found*that^at^sfac^ory'degree of reddening of 60# may be ob ta jg j^ ig ?/  
h the aDDlication of 0.004 -  0,008# n itr ite  /Koloiyn-Krajewska a th®
4. -  0,08$ of ascorbic acid, together with 2# of NaNOp /as re^ *'fo lio*«* ! ̂t Voj _ a! anwf ndnf MirHncr wi ■fch nine chosen mixtures

with the apolication of 0.004 -  0,008* n itr ite  /*o£o2yn-isxajew» ^  w  
and o? 0,04. -  0,08$ of ascorbic acid, together with 2Ji of NaNOp folio*!?,
welirht of meat//Fig.l/. Several serledof curing with nine chosbn mixtures _ functv 
by the s ta tis tic a l optimization were done /Fig.2/. The function trfO
analysis was u tiliz ed . Wa wanted to find the equation of th e ^ re g re s s io n j;^ , 0f
i . . .._J______ _ _ i* av>4 r>rr / uhl /»
analysis was u tiliz ed . V* wanted to find the equation oi w e r e g r e ^ u « . ^ ^  
/expressed: by the degree of reddening/, which lo ca lly  describes the depen 
variables: u.. -  dose of NaNOp, u, -  dose of ascorbic acid.

f j ‘ +31250U.U. +5750U? < « ?
The theJre^ical value of1 the degree of reddening wlifch can .
curine mixtures, may be calculated from the above equation. Minimal theo atent { 
o ^ t x f t f ^ O O ^ # ,  together with
of ascorbic acid is  0,057?, together with 0,008# of NaNOg/as related t  ^
"eatThe decree of reddening can not be regarded as the only c r ite ria  in d in ® r| ra
o p ti^ l composition of the curing mixture. Colour of
of achieving the maximum degree of reddening, residual n itr ite content, g0®e 0
c a l  S a M l S t y ; l o S u i t y  to prevent fa t  oxidation are also significant.



theseT-sse f a c to r s  w ere  e v a lu a te d  in  f u r t h e r  ex p e r im en ts»  
a A s t a t i s t i c a l l y  s i g n i f i c a n t  c o n f l a t i o n  was found betw een  th e  degree o* red<2 tum  
* *  the i L f  ? S g t h r ^ n d  ^ tw e e n  th e  d e g re e  o f  red d en in g  and th e  o r g a n o le p t ic
^edU? tio n  o f  « » r e d  MDM c o lo u r .  F o r t h i s  re a so n  one o f  th e  m en«.oned m ethods can  be 

^  * ° r  c o lo u r  e v a lu a t io n  o f  cu red  m e c h a n ic a l ly  deboned m e a t ./ F ig .3 / .
The r e s id u a l  n i t r i t e  c o n te n t found i n  o u r ex p e r im en ts  was a t  a  v e r y  low  ie v e x  

ntp *0 38ppm a f t e r  o f5h  o f  c u r in g / . The l e v e l  o f  f r e e  n i t r i t e  m o st ly  depended on th e
®UrttCe and amount o f  a s c o r b ic  a c id ,  w h ich  in f lu e n c e d  th e  d e c r e a s e  o f  th e  r e s id u a l

„  * W M S K g £ i f -t i S l u . t l o n  d e m o n stra ted  t h a t  a
Oue^6 to ta ;l- number o f  b a c t e r i a  was o b serv ed  o n ly  «h e n O  S1* ° L ! ^ a ? l v d e b o n I dto  t h i s  a  h ig h e r  l e v e l  o f  NaNOo w ould  be recomended i f  m e c h a n ic a l ly  deboned
'  Was s to re d  in  r e f r i g e r a t i o n .

T* s e r r i e d “ o u t ex p e r im e n ts  and s t a t i s t i c a l  M lc u la t t o n a  le d  to  a  p ro c 0s i u o n

as m s
* C 4 * 2 a ^ J l S d  , » p S " t V s - o l  «DM / . . q s  ^ c r e b l a l  » » W ^ n a t W i t  1 .

^ccomended t h a t  th e  l e v e l s  o f  0*006 0*01% o f NaN02 to g e th e r  with 0* 6 $
X ^  a s c o r b ic  a c id  sh o u ld  be u sed  f o r  c u r in g  o f c u r in g

*he s u f f i c i e n t  d e g re e  o f  r e d d e n in g , re d  c o lo u r  o f MDM, a c c e le r a t io n  o i t n e  curing 
P rocess and th e  d e c r e a s e  o f  th e  r e s id u a l  n i t r i t e  c o n te n t i s  p o s s ib le  due to  th e  

^ P lic a t io n  o f  a s c o r b ic  a c id .
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