
ICoMST2003
4Sfh International Congress of Meat Science and Technology • 2nd Brazilian Congress of Meat Science and Technology

E F F E C T  O F PA PRIK A  (C A PSIC U M  ANNUM) ON C O LO U R  PAR AM ETER S O F DRY CURED 
SAUSAGES M EAT BU TTER  M O D EL SYSTEM  BOVINE

Z ogb i. A .P .1: R o sm in i, M .R .2; F ern án d ez-L óp ez , J.3; P érez-A lvarez , J .A .3; L óp ez -S a n to v eñ a , F.4 and; S equeira , G .2

'Facultad de Ciencias Agropecuarias. Universidad Católica de Córdoba, Camino a Alta Gracia Km. 10, CP 5000, Córdoba, Argentina 
E-mail: anazogbi@campusI.uccor.edu.ar. 2D ep artam ento  de Salud P úb lica , F acultad  d e  Veterinaria, U n iversidad  N a c io n a l d el L itoral, E speranza,

Santa F e, A rgen tin a3 .D ep artam ento  d e  T e cn o lo g ía  A groalim entaria , E scu ela  P o litécn ica  S u p erior d e O rihuela , U n iversidad  M ig u el  
H ernández, O rihuela , A lica n te , S p ain . 4 Institu to  d e  A gro q u ím ica  y  T ecn o lo g ía  d e A lim en to s , C S IC , B urjasot, V alen cia , Spain.

Background
T h e co lo u r  o f  fo o d s  in gen era l, and m eat p rod u cts in  particular, is  a determ in in g  factor in their se lec tio n  and accep tan ce  b y the consum er. 

(A le só n  C arb on ell, 2 0 0 2 )
T h e co lo u r  prop rieties to  the fo o d stu ff , they are a ffec t w h en  the tech n o lo g ica l p ro cesses  ap p lied , for  ex a m p le  s iz e  red uction  (Judge et a i, 

1989), m ix in g  tech n iq u es and ad d ing  ad d itives and sp ice s.
In stu d ies carried out up on  co lo u r  ch a n g es during the dry-cured  sau sage  m akin g  sau sage , variations h ave b een  ob served  in  the co lou r  

p roprieties o f  the m eat batter during that rest p eriod  (R o sm in i, 1997; F ern án d ez-L óp ez et al., 2 0 0 0 ) , but d o n ’t fou n t in b ib liograph y in form ation  
the e f fe c t  o n  the ad d itives and sp ic e s  on  the co lo u r  o f  dry sa u sa g es ob tained  o f  the m eat cow .

Objective
T he aim  o f  th is w ork  is  to  study, b y  m ean  o f  an ob jec tiv e  m eth od s (reflectan ce sp ectrop h otom etry), the e ffe c t  o f  d ifferen t paprika  

con cen tra tion s (0% , 1,5 % &  3 %) that in flu en ce  co lo u r  d ev e lo p m en t during the m in c in g  restin g  stage, in  c o w  m eat butter, w h ich  are u sed  for  
dry-cured  m eat products.

Methods
S am p le  preparation: L ean  b o v in e  sh ou ld er  m eat cu t in to  p ie c e s  o f  app roxim ately  10 x 10  cm . T hree s iz e s  o f  m in ces  w ere  stud ied , tw o  

ob ta in ed  b y  u sin g  a screw  m in cer  p rov id ed  w h it p la tes w h it 10 m m  or 2 0  m m  d iam eter h o les , w h ile  the third s iz e  (fin e) w a s ob ta in ed  b y u sin g  
a cutter. F or each  particle s iz e , three lo ts  (2 0 0 0  g  each ) w ere  used . T w o o f  th ese  lo ts  w ere  m ix in g  w h it paprika (1 ,5  % and 3% ), resp ec tiv e ly )  
but n ot the third. A fter  m ix in g , ea ch  lo t w a s d iv id ed  am on g  10 cy lin d rica l g la ss  con ta iners (1 9 0  g )  w h it a d ia  o f  6  cm  and h eigh t o f  3  cm  s o  that 
the sam p le  cou ld  b e  co n sid ered  as an in fin ite so lid  for  co lou r  d eterm inations.

A n a ly tica l m eth o d s: T h e  co lo u r  d eterm in ation s w ill  b e  m ade b y  m ean  o f  a reflectan ce sp ectrophotom etry, u sin g  C IE L A B  co lo u r  sp ace  
(D 6 5 , 10°) and the A m erican  M eat S c ie n c e  A sso c ia tio n  G u id e lin es w ill  be fo llo w ed .(H u n t et a l., 19 9 1 ). T h e  co lo u r  param eters w ill  b e L *  
(lig h tn ess), a* (red -green ) y  b* (y e llo w -b lu e ) . C o lo u r  determ in ation s w ere  m ade b y m ean s o f  M in o lta  C M -5 0 8  (M in o lta  C am era C o ., O saka, 
Japan) w as put b e tw een  the sa m p les and the eq u ip m en t sp ectra lly  pure g la ss  (C R -A 5 1 , M in o lta  C am era C o ., O saka, Japan).

S tatistica l A n a ly sis: E ach  param eter w a s tested  in  trip licate. S tatistica l an a ly sis  o f  the variance (A N O V A ) and tu k ey ’s test w ere  
ap p lied .(G o m ez  &  G o m ez , 1976; A fifi &  A zen , 1979). T he statistica l data an a ly sis  w a s undertaken u sin g  the S istem  S A S /B a se  y  S A S /S T A T  
versión  6  para V A X /V M S .

Result and Discussion
Liehtness (L*): T h e  A N O V A  sh o w s that paprika sig n ifica n tly  a ffect lig h tn ess (P < 0 ,0 1 )  but the m in cin g-p ap rik a  in teraction  w a s an a lysed  

n o d ifferen ces  (P  >  0 ,0 5 )  w ere  ob served .
W en T ukey test w a s ap p lied  to  the paprika factor (T able 1), resu lted  in d ifferen ces (P < 0 ,0 1 )  b e tw een  the three con cen tration  u sed  (0% , 1,5  

% and 3 % ), the m ean  v a lu es for L * d im in ish ed  as its con cen tration  increased . T h ese  e ffec t has b een  d ocu m en t in  other stu d ies o f  lean  m eat  
(R osm in i, 1997; F ern á n d ez-L ó p ez  et al., 2 0 0 2 )

T he lig h tn ess  o f  m eat p roducts, d ep en d s on  w ater h o ld in g  cap acity , pH , m y o g lo b in  (M b ) con cen tration  and state, m oisture and fat con ten t  
(H unt etal., 1991; O n yan go  etal., 1998; P érez -Á lv a rez  et al., 1998; F ern án d ez-G in és, 2 0 0 1 )  as w e ll as on  the tech n o lo g ic a l treatm ents ap p lied  
(G arcía-M arcos, 1996; F ern án d ez-L óp ez , 1998; P érez -Á lv a rez  etal., 1999 ).

Paprika is  k n ow  to  im b ib e  1,5 tim es its o w s  w e ig h t in w ater (G erhart, 19 7 5 ), its probably that sp ice  ab sorbs su rface w ater (liberated  b y the  
brakdow n o f  m u sc le  during m in c in g ) d im in ish in g  L *.

T he in teraction  paprika for  tim e not resu lt sig n ifica tiv e . T h ese  result in d icated  that L * m od ifica tio n s d u e to  paprika add ition  w ere  m ade  
at the m o m en t that th is sp ic e  w a s added .

Redness (a*): T h e  A N O V A  sh o w s that paprika sig n ifica n tly  a ffec t red n ess (P < 0 ,0 1 ) . O b serv in g  the T u key test (Table 1), resu lted  in  
d ifferen ces (P < 0 ,0 1 )  b e tw een  the three con cen tration  u sed  (0% , 1,5 % and 3 %). T h e add ition  o f  paprika, in creased  va lu es o f  red n ess. T he  
nuncing-p ap rik a  in teraction  w a s a n a ly sed  n o d ifferen ces  (P > 0 ,0 5 )  w ere  ob served .

T h e red n ess o f  m eat p roducts, it d ep en d s o n  pH , m y o g lo b in  (con cen tration , state) and m oisture (O n y a n g o  et al., 1998; P érez-Á lv a rez  et 
al-. 1996; F ern án d ez-L óp ez , 1998; F ern á n d ez-L ó p ez  et al., 2 0 0 0 ) .

Paprika has a h igh  caro ten o id  con ten t (L ev y  et al., 1995; R ev es , 198 7 ). T h e  k etocaro ten o id s cap san th in  and cap sorubin  (red x a n th op y lls), 
are the m ain  red co m p o u n d s (Farrel 1990; L o c ey  &  G u zin sk i 2 0 0 0 )  p rin cip a lly  resp on sib le  for in cresead  a* the p astes co n ta in in g  paprika.

Yellowness (7>*):T h e A N O V A  sh o w s that paprika s ign ifican tly  a ffec t y e llo w n e ss  (P < 0 ,0 1 ) . W en T u key test w a s ap p lied  to  the paprika  
factor (T able 1), resu lted  in  d ifferen ces  (P < 0 ,0 1 )  b e tw een  the three con cen tration  u sed  (0% , 1,5 % and 3 %). T h e  ad d ition  o f  paprika, in creased  
valu es o f  y e llo w n e s s . A n a ly s is  o f  the m in c in g -p ap rik a  interaction  n o d ifferen ces (P > 0 ,0 5 )  w ere  ob served . P aprika con ta in s a h igh  proportion  
° f  y e llo w  co m p o n en ts from  its cryp toxan th in  and zeaxan th in  p igm en ts (y e llo w  x an th op h y lls)  (Farrel, 1990; L o c e y  &  G u zin sk i, 2 0 0 0 )  w h ich  
are resp on sib le  for  in creased  b* v a lu es o f  p astes w ith  added paprika.

T h e in teraction  paprika for  t im e  resu lt s ig n ifica tiv e  (P < 0 ,0 5 ) , during restin g  state the v a lu es b * d im in ish in g , O su n a- G arcía  et al. (1 9 9 7 )
reported that during o x id a tiv e  p ro c e sse s , w h ich  paprika u n d ergoes, the va lu es o f  b* va lu es d ecreasin g . In the present study co u ld  reflect 

"rcipient ox id a tio n  o f  sp ice . (F ig . 1)
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Table 1.- R esu lts  o f  T u k ey  test o f  co lo u r  coord in ates, lig h tn ess (L * ), red n ess (a * ), y e llo w n e s s  (b * )  
o f  d ry-cured  m o d e l sy stem  w ith  added  d ifferent Paprika con centrations.

Paprika con cen tration  (% ) L* a* b*

0 4 1 .1 0  a 14 ,18  a 10 ,04  a

1,5 3 7 ,4 6  b 2 1 ,2 8  b 1 7 ,2 7  b

3 3 6 ,0  c 2 3 ,5 5  c 1 9 ,6 0  c

a to values in the same column bearing similar letters are not different (P > 0,05)

Time (hours)

♦ 10 %  paprika ■ - 1,5 %  paprika — A 3 %  paprika

Fig 1.-Y ello w n ess  (b * )  ev o lu tio n  during restin g  stage  o f  dry-cured  m od e l sy stem  w ith  added  
differen t Paprika con centrations.

Conclusions
T h e paprika in corporation  in  m eat butter sy stem  m o d e l b o v in e , d ecreased  lig h tn ess (L * ) and in creased  red n ess (a* ), y e llo w n e s s  (b*). 

D u rin g  resting state the coord in ate  b * d im in ish in g  in d ica tin g  in c ip ien t ox id a tio n  o f  sp ice .
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