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Background
T h e m ech a n ica lly  separated  m eats (M S M ) h ave lo w  stab ility  during storage due to ch em ica l and structural a lterations w h ich  happen in  

the p rocess o f  m ech an ica l separation  and provok e the d evelop m en t o f  u n desirab le arom as (rancid ity) d u e to  lip id  o x id a tion . N itrite  ( N 0 2) is  
an essen tia l in gred ien t in  cured  m eats , b e in g  accou n ted  for its red co loration  - w h ich  is  characteristic o f  the cured  raw m eats b ecau se  o f  the  
reaction  w ith  the m eat p ig m en ts. It h as a lso  other fu n ctio n s as antiox id an t and in  the p roduction  o f  the typ ica l arom a o f  cured  m eats, as w e ll  as 
im portant an tim icrob ial e ffe c ts , avo id in g  the production  o f  to x in s b y Clostridium botulinum (K O L O D Z IE JS K A  et al., 1990; H A S IA K  et al.,
1984). T he m ax im u m  o f  150  ppm  o f  nitrite is a llo w ed  b y the B razilian  la w s (B R A Z IL , 1998). S od iu m  erythorbate is u sed  in m eat products w ith  
the m ain  fu n ctio n s o f  sp eed in g  up the p in k  co lo r in g  and stab iliz in g  th is characteristic co lo r  o f  n itrite-cured  m eats d u e to  it ’s strong antioxidant  
effec t, w h ich  a lso  p rotect aga in st lip id  o x id a tion . T h e  B razilian  leg isla tio n  d o es  not lim it the u se  o f  so d iu m  erythorbate in  sau sages (B R A Z IL , 
1998).

Objective
T h e o b jective  o f  th is w ork  is  to eva lu ate  lip id  o x id a tion  in b o lo g n a s produced  w ith  sod iu m -eryth orb ate-an d -n itrite-cu red  m ech an ica lly  

separated  sp en t layer  m eat (M S M L ) in  com p arison  to  b o lo g n a s m ade w ith  M S M L  stored  w ith  n o p rev iou s ad d ition  o f  add itives.

Methods
T w o d ifferent treatm ents (the form u la tion s u sed  in  both  treatm ents are in Table 1) w ere  p ro cessed  in  tw o  rep lica tion s, as described:
•  C uring (C U R ): b o lo g n a  m ade w ith  M S M L  cured  w ith  150ppm  o f  sod iu m  nitrite and 1000  ppm  o f  sod iu m  erythorbate, p rev io u sly  stored  

for 9 0  days.
•  C ontrol (C O N T ): b o lo g n a  m ad e w ith  M S M L  stored  for 9 0  d ays w ith ou t ad d itives.
T he M S M L  u sed  w as ob ta in ed  from  ground  and frozen  (-10°C ) carcasses after the extraction  o f  the breast. T h e  extraction  w a s carried  

out b y  P O S S  extractor, m o d e l P D E  1000 . T h e M S M  w a s separated  in to  9 .5 -k g  shares, w h ich  w ere  m ix ed  -  in  a C A F  m ixer, m o d e l M -6 0 , for  
three m inu tes -  w ith  0 .5  k g  o f  pure d ist illed  w ater (con trol treatm ent) or d isso lv ed -a d d itiv es-a d d ed  d istilled  w ater (pre-cure treatm ent: 1.5 g  
o f  sod iu m  nitrite and 1 0 .0  g  o f  so d iu m  erythorbate, equ iva len t to  150  ppm  and 10 0 0  ppm , resp ec tiv e ly ). T h e w ater w as u sed  to guarantee a 
better d istribution  o f  the ad d itives in the M S M s. A fter  the h o m o g e n iz in g , both  treatm ents w ere  p ack ed  in  p o ly e th y len e  b ags, frozen  and stored  

at -18°C  (± 1 °C ) for  9 0  days.
In the B o lo g n a s  p ro cess in g , the M S M L  w ere  ch op p ed  in a M A G U R IT  b lo ck s cutter and then w e ig h ed . A ll in gred ien ts and the ic e  w ere  

separately  w e ig h ed  as w e ll. T h e co m m in u tio n  w a s in itia lly  carried out in a K R A M E R  &  G R E B E  cutter up to  tem peratures around 10°C. The  
refinem ent o f  the m a sse s  w as fin ish ed  in  a S T E P H A N  c o llo id a l m ill. T h e tem perature o f  the m a sse s  w a s around 14°C after th is p ro cess. T hen , 
the em u lsio n s w ere  stu ffed  in to  9 0 -m m -w id e  im p erm eab le  p lastic  ca s in g s . T h ey  w ere  co o k ed  in  a B E C K E R  sm o k eh o u se  u ntil the internal 
tem perature reach ed  72°C  (ap p rox im ate ly  12 0  m in u tes) and, after that, the b o lo g n a s w ere  c o o le d  in  a sh o w er  until the internal tem perature 
reached  40°C  and stored  in  a c o o lin g  ch am b er at 7°C .

For eva lu ation  o f  the lip id  o x id a tio n  during c o o le d  storage, the b o lo g n a s w ere  an a lyzed  every  sev en  d a y s, from  the fifth  to  the fortieth  day  

after the p ro cess in g , u sin g  the m e th o d o lo g y  p rop osed  b y T A R L A D G IS  et. al (1 9 6 0 )  for T B A  an a lyses.

Results and discussion
T h e resu lts o f  lip id  ox id a tio n  in  b o lo g n a s m ade w ith  100%  M S M L  are in Table 2.
In the sum m ary o f  the varian ce a n a ly sis  o f  the T B A  in d ices presen ted  in  Table 3 , w e  co u ld  ob serv e  that the e ffe c ts  o f  the treatm ent and  

the storage tim e w ere  s ign ifican t (p < 0 .0 5 ) . T h e  A N O V A  sh o w ed  that the average T B A  va lu es for  the C O N T  treatm ent w ere  h igh er (p < 0 .0 5 )  
than th o se  o f  the C U R  treatm ent in ev ery  interval. B oth  treatm ents sh o w ed  a d irect e ffe c t  o f  tim e (p < 0 .0 5 )  o ver  the in crease o f  the T B A  in d ex , 
"'ith very  lo w  and sim ila r  (p < 0 .0 5 )  g ro w in g  rates. T h ese  data sh o w ed  that d esp ite  the ad d itives lev e ls  u sed  (1 5 0  p p m  o f  nitrite and 1 0 0 0  ppm  o f  
er>’thorbate) w ere  en o u g h  to  p ractica lly  in h ib it lip id  ox id a tio n  during the storage o f  the b o lo g n a s, the u se  o f  o x id iz e d  raw m aterial gen erate  low -  
quality  p roducts, s in c e  they  p resen t a ox id a n t ran cid ity  so o n  after p ro cessin g . F R O N IN G  et al (1 9 7 1 )  reported that sa u sa g es m ade w ith  over  
15% turkey M S M  stored  for 9 0  d ays p resen ted  h igh  in d ices  o f  T B A , resu lting  in product w ith  a poorer qu ality  than that o f  sa u sa g es m ade w ith  
fresh  M S M . P O L L O N IO  (1 9 9 4 )  elab orated  sa u sa g es  w ith  20%  ch ick en  M S M  stored  for  1, 3 , and 6  m on th s, w ith  or w ith ou t curing w ith  nitrite, 
ascorbate, and p o lyp h osp h ate . T h e  sa u sa g es  m ade w ith  cured  M S M  p resen ted  lo w  T B A  va lu es (b e tw een  0 ,3 6  and 0 ,4 4 ) , w ith ou t sign ifican t  
d ifferen ces w h en  M S M s stored  for up to 6  m onth s w ere  used , w h ereas sau sages m ade w ith  the con tro l M S M  p resen ted  T B A  v a lu es that w ere  
in creasin g ly  h igh er as the storage p eriod  o f  the raw m ateria l w a s lo n g er  (0 .5 7 ; 1.31 e  2 .3 6  for 1, 3 and 6  m onth s o f  storage, r esp ec tiv e ly ). The  

M agnitude o f  the T B A  v a lu es fou n d  b y  the author w a s  sim ilar to  that foun d  in th is w ork , from  0 .2 0  to 2 .3 0  m g  m a lo n a ld eh y d e/k g  sam p le.

Conclusion
A cco rd in g  to the resu lts ob ta in ed , w e  can  recom m en d  the prev iou s m ixture o f  nitrite (1 5 0 p p m ) and erythorbate (1 0 0 0  p p m ) so o n  after 

f t e  extraction  in  M S M  w h ich  can ev en tu a lly  g o  through p ro lon ged  frozen  storage b e fo re  they  are u sed  in  the p roduction  o f  cured co o k ed  
sau sages.
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Table 1: F orm u lations u sed  in  the m akin g  o f  b o logn as

R aw  M aterial C uring treatm ent C ontrol treatm ent

M S M L 8 .0 0  K g 8 .0 0  K g

Ingredients C uring treatm ent C ontrol treatm ent

Salt 2 0 0 .0  g 2 0 0 .0  g

C om m ercia l co n d im en t 1 0 0 .0  g 1 0 0 .0  g

S o y  protein 100  .0  g 1 0 0 .0  g

C assava  starch 5 0 0 .0  g 5 0 0 .0  g

M ash ed  garlic 1 0 0 .0  g 1 0 0 .0  g

S od iu m  trip o lyp h osph ate 3 0 .0  g 3 0 .0  g

S od iu m  nitrite _ * 1-2 g

S od iu m  erythorbate _ * 8 .0  g

Ice 1 .1 0  K g 1 .10  K g

♦Sodium nitrite and sodium erythorbate are added to the MSM before the storage, as described above

Table 2: average v a lu es o f  the T B A  a n a ly ses  
k g sam p le).

in b o lo g n a s m ad e w ith  cured  and n on-cured  M S M L  during refrigerated  storage (m g  m a lon a ld eh yd e/

S torage period  (d ays)

5 12 19 2 6 3 3  4 0

C O N T  A verage 2 .2 6 2 .2 5 2 .3 3 2 .2 7 2 .3 6  2 .2 7

S D 0.01 0 .0 2 0 .0 4 0.01 0 .0 2  0 .01

C U R  A verage 0.21 0 .2 0 0 .2 2 0 .21 0 .2 3  0 .2 4

S D 0 .01 0 .01 0 0.01 0.01  0 .01

CONT: bologna made with MSML stored for 90 days without additives
CUR: bologna made with MSML cured with 150ppm of sodium nitrite and tOOOppm of sodium erythorbate, previously stored for 90 days. 
SD: standard deviation

Table 3: Sum m ary o f  the varian ce an a ly sis  for  the T B A  in d ex  in M S M L  cured  and non -cu red  b o lo g n a s during refrigerated  storage.

E ffect E ffect D F R esid u a l D F F  value Pr>F

Treatm ent 1 2 1 1 2 0 9 .5 < 0 .0 0 0 1

P eriod 5 10 19 .28 < 0 .0 0 0 1

Inter (treat*period) 5 10 9.81 0 .0 0 1 3 _
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