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DRY-CURED HAM : PHYSICAL AND PHYSICOCHEM ICAL STUDY.

*nt
fat“fi. T he m uscles  u n de r stu d y  w ere  : S e m im e m b r a n o s u s ,  S e m it e n d in o s u s  and B ic e p s

activi
O nly S e m im e m b r a n o s u s  m u sc le  sh ow ed  d if fe re n t  b e h a v io r  in m o is tu re  and  w a te r  a c tiv ity , 
ity , m o is tu re  and  sa lt c o n c e n tra tio n  show ed  a g rad ien t be tw een  all m u sc les . M u ltip le  reg ress io n  

VVefe m ade fo r L *, a*, b*. L* w as d ep en d en t from  w ater ac tiv ity  and m o istu re  w ith  a r = 0 ,823 , a* 
i n d e n t  fro m  re s id u a l n itrite  level and  p ig m en t d isc o lo u ra tio n  w ith  a r=  0 .9 07 , b* w as d ep en d en t o f 

d isco lou ra tion  and w ater ac tiv ity  w ith  a r=  0 ,890 .

Ac t i o nTh,
nt S panish  p ro c e sse d  m ea t in d u stry  tra d itio n a lly  m ade d ry -c u re d  p ro d u c ts  lik e  "C h o rizo , S a lch ich ó n ,

the m ost im p o rtan t o f these  p ro d uc ts  is the d ry -cu red  ham
°av e  the h ig h e s t co n su m e o f  th e se  p ro d u c t in the w orld .

"(D IA Z  R U IZ , 1990)", rep o rted  tha t the
ic - -— — o — ------------- -------  f -------- ----------- In 1991 the  d ry -c u re d  ham  in d u stry

 ̂ 0 00  T m . T h is value g ives us an im p o rtan t idea  o f  th is  secto r. I t is co n s id e re d  the dry -
3S ° n ^  m ea t P01^  p ro d u c t w ith  the b ig g e s t p ro d u c tio n  period . T h e re fo re  has o rig in a ted  a 

^  ° f  eco n o m ica l im p o rtan ce  ’’(N IC O L A U , 1 9 85 )” . T he d ry -cu red  p ro cess  can  be d iv id ed  in th ree  
\ etltai s tages : sa ltin g , p o s tsa ltin g  and  d ry -m a tu ra tio n . T he sa ltin g  and  p o s tsa ltin g  s tages  take  p lace  

e|hperatures (< 3 ,3°C ) "(H U E R T A , 1988)", "(N IE T O , 1989) “ . T he Spanish  d ry -cu red  h am  has no t been 
s tu d ied  b e cau se  th is  p ro d u c t w as a c ra f t in d u s try  "(S A Y A S  e t al, 1989)". N o w ad ay s ex is ts  a:,e*Uly

;6rest to  k n ow  all the fac to rs  th a t have in f lu en ce  in  th is  p ro cess . T he aim  o f th is  w ork  w as the 
c° lo u r, an d  p h y sico ch em ica l p a ram e te rs  in d ry -c u re d  ham s w ith  a d ry -cu red  p ro cess  tim e  o f one

l»s(> L S  and METHODS
Pre s e n t s tu d y  w as c a rr ie d  o u t w ith  8 fe m a le  c o m m e rc ia l  d ry -c u re d  h am s ( L a rg e  W h ite  x 

y  S r ai  ̂ w *t 1̂ a D ry-cured  p ro cess  tim e o f one year. T he zone u n der study  w ere  d e lim ited  b etw een  
1 ^  Part o f  the  fem ur bone and the  p e rp en d ic u la r zone a t th a t bone. T h a t zone w as cu t in to  slices o f 
^ ClC *n the  ° P taineci s lices each  m u scle  w as iden tified  ( S e m im e m b r a n o su s  SM , S e m ite n d in o s u s  
V h S PetT>oris Bf. ) and then the B f w as d iv ided  in three zones ( B f l ,  B f2, B f3) as show s' figure 1. The 
\ \  eiTllcal p a ram e te rs  u n der study  w ere  : pH , w a te r a c tiv ity  ( aw ), sa lt co n cen tra tio n  ( % N aC l ), and 

rwUrite lev e l ( N 0 2 ) . m o istu re  ( W  ) and  fa t ( F  ) The ph ysica l p aram eters w ere C IE  L *a*b*  values, 
p ig m en t n itro sation  ), R 570/R 650 ( p ig m en t d isco lo u ra tio n  ).and w ere m ade in a M ino lta  C M 1000 

° to m e te r  ( illu m in an t D 65, o b se rv e r 10° ). T he re su lts  w ere  g iven in p e rc e n t re flec tan ce  as w ell

^s0o
Cctr,°Ph

values. T he engaged  m ethods w ere :
Ingo ld  C rison  406  e lec tro d e

^  C X 2 D ecagon  D evice, w ork ing  tem pera tu re  25°C  +0,5°C
^02
\

aci

\

ISO  R 1841
IS O / DIS 2918. D iode A rray S p ec tro p h o to m ete r HP 8451 A. 
ISO  R 1442 
ISO  - 1443

'ce^ a s u r e m e n t  o f  c o lo u r w as co n d u c te d  as c lo se ly  as p o ss ib le  in the  ab sen ce  o f lig h t to  avo id
at the  su rface  o f the sam ple fo r p ig m en t m easu rem en t " ( A C T O N , 1977 )

° f  v a rian ce  w as p erfo rm ed  on the o b ta in ed  d a ta , the s ta tis tica l d es ig n  fo r th is  w ork  co n sis ts  
'VaY A N O V A  ( P<0,01 ), a T u c k e y 's  Test, and M ultip le  R egression  A nalysis.
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R E SU L T S AN D  D ISC U SSIO N

T ab le  1 sh ow s the m ean  and  s ta n d a rd  d e v ia tio n  fo r a ll p a ra m e te rs  u n de r s tudy . For each tn<*

under study SM , ST , B F1, B F2, BF3 tab le  2 show s the m ean and  s tandard  d ev ia tio n  o f each  pantne^ lis
L in ea l reg re ss io n  an a ly sis  w as m ade fo r a ll c o lo u r p a ram ete rs  w ith  the  o th e r p a ram e te rs  and the ^ id

T ab le  1.- M eans and  S tandar 
d ev ia tio n  o f a ll s tu d ied  p a ram ete rs

* À

th is linea l reg ress io n  an a ly sis  are show ed  in tab le  3. No s ta tis tica lly  s ig n ifican t d iffe ren ces  were
(P < 0 ,0 1  ) b e tw e e n  a ll d ry -c u re d  h a m s  u n d e r  study
p a ra m e te rs  e x c e p t  fo r  b* , aw and  R 5 7 0 /R 6 5 0 . For 
s ta tis t ic a l ly  s ig n if ic a n t  d if fe re n c e s  w e re  fo u n d  betw een  
only  ST  and  B f in all sec tions p re sen ted  the  sam e values.P a r a m e te r m e a n s t a n d a r

d e v ia t io n
L* 3 2 .4 6 4 ,7 6 8
a * 1 3 ,6 2 4 ,3 3 6
b * 9 ,1 7 3 ,4 7 0

R 5 60 /R  5 0 0 1 ,008 0 ,0 0 2
R 5 7 0 /R 6 5 0 1 ,7 4 4 0 ,3 2 0

aw 0 ,8 2 8 0 ,0 3 7
W 0 .8 8 3 0 0 ,2 6 7 0

%NaCl 7 ,0 6 1,61
N 02 9 ,9 6 2 ,3 2

F 8,95 4 ,97
_____ EÜ_____ 6,05 0 ,18

d if f^v a lues  the  SM  m u sc le  show ed  s ta tis t ic a l ly  s ig n if ic a n t — ^  
(P <0,01  ) m ean w hile  fo r ( P< 0 ,05 ) the  only  m uscle  thar>V A
d iffe ren ces w as B f m uscle  b e tw een  it's  sec tions. The A 
r e s u l ts  fo r  b*  sh o w e d  th a t  fo r  th is  p a ra m e te r  sta ^

W  ,s ig n ific a n t d if fe re n c e s  w ere fo u n d  b e tw een  all m uscles , ^
using the T u c k e y 's  T es t ( P<0,01 ) ST  and  B f in all section ^ , 
sam e b e h a v io r . T he  m e a su re m e n t o f  re f le c tio n  spectrum  ,, 
an d  5 0 0  n m  m a k e s  it  p o s s ib le  to  d e te rm in e  the ^  
p ro p o rtio n  o f  F e  II n a tiv e  p ig m e n ts  an d  o f the  Fe F 
s ta b iliz ed  by n itro sa tio n  " P ig m e n t n itro sa tio n  "(GIDDF - 
In  a ll m u sc les  o f  each  d ry -cu red  h am  u n de r study  no s

T h is  sh ow s that Y ...s ig n if ic a n t  d if fe re n c e s  w ere  fo u n d nmn itro sa tio n  is m u sc le  ind ep en d en t. T he ra tio  R570/R 650 1ne^1the  e s tim a tio n  o f  p ig m en t d isc o lo u ra tio n , th is  m e a s u r e 10cen1the re la tiv e  p ro p o rtio n  o f Fe II and F e  III p ig m en ts  Prese

T ab le  2 .- M eans and standar dev ia tio n s o f C IE  L *a*b* , R560/R 500 and R 570/R650 d a ta  and phys,c° 
p a ram e te rs  fo r  each  m u scle

,che/ I

M u s c le L* a * b * R 560/ 
R 500

R 570/ 
R 65 0

aw w %NaCl N 0 2 p H

BF1 x 33,923 15,787 10,296 1,023 1,895 0.836 0,983 8,075 10,943 5.921.
SD 1,455 2,162 1,126 0,015 0,150 0,008 0,138 1,051 2,914 0.094.

BF2 x 34,899 16,346 11,329 1,012 1,892 0,844 1,075 7,850 14,372 6.167.
SD 2,431 2,721 2,160 0,004 0,147 0,016 0,117 0,988 3,625 0.122-

BF3 x 34 935 14,559 9,906 1,005 1,814 0,844 1.034 7,900 11,853 6,096.
SD 2,467 0,934 0,736 0,003 0,069 0,016 0,102 1,100 3,786 0,164-

ST x 32,597 12,583 8,826 1,008 1,705 0.834 0,853 7,110 6,949 6.038.
SD 0,130 1,042 0,344 0,000 0.040 0,007 0,061 0,966 1,519 O.Q22-

SM X 25,985 8,849 5,492 0,992 1,417 0,780 0,423 4,896 5,931 5.962,
SD 2,321 4,776 3,677 0,016 0,328 0.047 0,041 0.640 1,201 0.094.

■ tfß'
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X= M ean, SD = Standard deviation
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su rface  o f the sam p le  ( the ra tio  o f co n cen tra tio n  o f m y o g lo b in  + n itro so m y o g lo b in  / M etm yog10 ^  ■
re su lts  sh ow ed  th a t ex ists  s ta tis tic a lly  s ig n if ic a n t d if fe re n c e s  b e tw een  h am s, b u t no  d ifference^  ^
betw een  m uscles . T h is pa ram ete r m ay be ch arac te ris tic  o f each  d ry -cu red  ham  " ( G ID D E Y , ^  ^
re su lts  o b ta in ed  fo r  aw sh ow ed  th a t s ta tis tic a lly  s ig n if ic a n t d if fe re n c e s  e x is ts  b e tw e e n  d ry -cure ^
m u sc les  In  B F m u scle  each  zone  p re se n ts  s ta tis tic a lly  s ig n if ic a n t d if fe re n c e s  b e tw een  then1’ 4  j  Fham’ u

%

Or

\
\

%

iKï

4

Ai

re su lts  sh ow ed  th a t no s ta tis tic a lly  s ig n if ic a n t d if fe re n c e s  w ere  fo u n d  b e tw een  d ry -c u re d  j  
m u sc les  sh ow ed  d if fe re n c e s  b e tw een  them . % N a C l.-  T h e  re su lts  o f  th is  p a ra m e te r
s ta tis tic a lly  s ig n if ic a n t  d if fe re n c e s  w ere  fo u n d  b e tw e e n  d ry -c u re d  h am s, b u t d if fe re n c e s  pjCF' 
b e tw een  m u sc le s , an d  a ll se c tio n s  o f  B f  sh o w ed  the  sam e  b e h a v io r  fo r  th is  p a ra m e te r .
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T able  3 .- E q ua tio n s ob ta in ed  by L inea l R eg ressio n  analy sis

P a r a m e te r E q u a t io n C o effic ien t of  
c o r r e la t io n

L* 111,2 + 27 ,2(aw  ) + 11 ( W ) 0 ,8 2 3
a * -15,7 + 7,1 ( R 570/R 650 ) + 0,2  (N 0 2 ) 0 ,9 0 7
b * 2,3 + 3,1 ( R 570/R 650  ) + 30 ,2( aw) 0 ,8 9 0

,usc"
foi

sh«"' 
/A11

Fig. 1 Spani sh d ry-cured ham cross section

Semimembranosus

B.f.2
B.f = Biceps femoris

p a ra m e te r  sh o w e d  s ta t i s t ic a l ly  s ig n if ic a n t  
d if fe re n c e s  b e tw e e n  d ry -c u re d  h am s u n d e r
s tu d y , b u t n o  fo r  m u sc le s . T h e  n itr i te  
r e s id u a l  le v e l  is low  b e c a u s e  c h e m ic a l 
c h a n g e s  a p p e a r  d u r in g  th e  d ry - c u r e d  
p ro cess  "(S A Y A S  et al, 1989)". F a t.-  The
re su lts  sh o w ed  o n ly  s ta tis tic a lly  s ig n if ic a n t
d if fe re n c e s  b e tw e e n  m u sc le s . p H .-  N o
s ta t i s t i c a l ly  s ig n i f i c a n t  d if f e r e n c e s  w ere  
fo u n d  b e tw e e n  d r y - c u r e d  h a m s  an d  
m u sc le s  u n d e r  s tu d y . T h e  re su lts  o b ta in ed  
are  in good  ag ree  w ith  the re su lts  o b ta in ed  
by "(B E L L A T I, 1983)".

✓ 1
s IONS

H, S e m im e m b r a n o s u s  o f  the  th ree  m u sc le s  u n d e r s tu d y  sh o w s  d if fe re n t b e h a v io r  fo r all 
'te s excep t to  pH , re s id u a l n itr ite  leve l and  p ig m en t d isc o lo u ra tio n . H igh  co rre la tio n s  w ere  found  
i6t)t C lE L * a* b*  and  p h y s ic o c h e m ic a l p a ra m e te rs  ( w a te r a c tiv ity , m o is tu re , re s id u a l n itr i te  le v e l, 
k ^ c o lo u ra t io n  ). A ll sec tio n s o f Biceps fem oris m uscle  have the  sam e b eh av io r fo r the  fo llo w in g  
t,tr s : C IE  L * a * b * , p ig m e n t n i t ro s a t io n , p ig m e n t d is c o lo u ra t io n ,  re s id u a l  n it r i te  le v e l ,  s a lt  

4t*°n, fat, pH , ex cep t w a te r ac tiv ity  and m o istu re .
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