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^ ¿ - e v o l u t i o n  d u r in g  two e l a b o r a t i o n  p r o c e s s e s  o f  Span ish  d r v - c u r e d  ham 

0s and J .A .  GARCIA REGUEIRO
nst i t

j Ut Re c e r c a  i  T e c n o lo g ia  A g r o a l im e n t a r i e s  ( I R T A ) .  C e n t r e  de T e c n o l o g i a  de l a  Carn. G ran ja
i

Arm et. 17121 M o n e l l s  (G i r o n a )  S pa in .

^kcj,

O r g a n o l e p t i c a l  c h a r a c t e r i s t i c s  a r e  in f lu e n c e d  f o r  th e  a m in oac id s  produced  by p r o t e i n  

° wh d u r in g  th e  a g in g  o f  d r y - c u r e d  ham. A m inoac id  f o r m a t io n  a t  d i f f e r e n t  p e r i o d s  in  two

o ta t ion  p r o c e s s e s  ( s h o r t  and l o n g )  in  m usc les  semimembranosus and b i c e p s  f e m o r i s  was

s

* t e d .

S s

'Oc,

s

:* s s ,

s showed d i f f e r e n t  am in oac id  p r o f i l e s  be tw een  f r e s h  and cu red  hams. An in c r e a s e  o f  T y r  

P e r c e n ta g e s  be tw een  p r o c e s s e s  w ere  o b s e r v e d .  C o n c e n t r a t io n s  w ere  s i m i l a r  in  bo th  

bu t s i g n i f i c a t i v e  d i f f e r e n c e s  f o r  L y s , P ro  ( semimembranosus ) and Asp ( semimembranosus

fe m o r i s  ) a t  th e  end o f  th e  p r o c e s s  w ere  found .

Ain

act,

~^Ü£31I0N: P r o t e i n  breakdown i s  an im p o r ta n t  p r o c e s s  d u r in g  th e  e l a b o r a t i o n  o f  d r y - c u r e d  

lrio a c id s ,  as  a r e s u l t  o f  p r o t e o l y t i c  a c t i v i t y ,  c o n t r i b u t e  t o  d e v e lo p e  th e  o r g a n o l e p t i c a l  

ejri s t i c s . S e v e r a l  p r o c e d u r e s ,  s h o r t  (4 -6  months) and lo n g  (>  12 m on th s ) ,  a r e  used t o

an
d r y - c u r e d  hams, w h ich  may a f f e c t  i t s  o r g a n o l e p t i c a l  g u a l i t y .  A m in oac id s  can be used

R d ic a t o r  o f  p r o t e o l y t i c  a c t i v i t y  and a t  d i f f e r e n t  a g in g  p e r i o d s  can be used t o  e s t a b l i s h

í(. rices  be tw een  p r o c e s s e s .  S e v e r a l  s t u d i e s  showed an am in oac id  i n c r e a s e  d u r in g  a g in g  (McCAIN 
41

ls, 1 9 6 8  - AMBANELLI e t  a l . 1969; G IO L ITT I  e t  a l .  1971; BUTZ e t  a l .  1974; BALDINI e t  a l .
4) .

0fl sP an ish  d r y - c u r e d  ham have n o t  been c a r r i e d  ou t  many s t u d i e s .  De P rado  Malagon (1988 ) 

S  ° ° a ( 1990 ) r e p o r t e d  s i m i l a r  r e s u l t s  w i th  h i g h e s t  c o n c e n t r a t i o n s  o f  A l a ,  G lu and Lys  a t

%
th e  p r o c e s s .  Cordoba (1990 ) r e p o r t e d  h i g h e r  v a lu e s  than  p r e v i o u s  works in  a 18 months

t e

Vh

wi t h  i b e r i a n  hams. Com parat ion  between  d i f f e r e n t  p r o c e s s e s  o f  d r y - c u r e d  ham e l a b o r a t e d  

p i g s  had n o t  been  made. A com par ison  based  in  a m in oac id s  r e l e a s i n g  be tw een  two
atc)

P r o c e s s e s  ( s h o r t  and l o n g )  was c a r r i e d  ou t  in  t h i s  s tu d y .

«!>) and METHODS: 80 an im a ls  w ere  sam pled . Hams were  r e f r i g e r a t e d  (2  d a y s )  a f t e r

h C t ion
\  t o  a v o id  PSE and DFD a n im a ls .  Hams were  cu red  w i th  a s a l t  m ix tu r e  (40 g/K g ) and

L.
V

ln  a r a t i o  1 0 0 :1 .  F i f t e e n  days  l a t e r  hams w ere  washed and hung a t  5°C f o r  30 d a y s .  The 

was in c r e a s e d  in  s h o r t  p ro c ed u re  1 ,5  C/week ly  u n t i l  th e  s i x t h  month and in  lo n g  

S i  8 , 6  ° C /w eek ly  u n t i l  th e  t w e l t h  month. F i v e  sam ples  o f  each  m uscle  w ere  tak en  f o r
Vsis

d i f f e r e n t  a g in g  p e r i o d :  f r e s h  ham and s a l t i n g  w ere  common in  b o th  p r o c e s s e s .  In  th e  

"St, ° Ce<̂ ure sam ples  w ere  tak en  in  p o s t - s a l t i n g  (T 2 )  and a t  2 ( T 3 ) ,  4 (T 4 )  and 6 ( T 6 ) months 

in  th e  lo n g  p ro c e d u re  in  p o s t - s a l t i n g  (T 2 )  and a t  4 ( T 3 ) ,  6  (T 4 )  and 12 ( T 6 ) a g in gX
% cv

Ami

i c

i n o a c id s  w ere  e x t r a c t e d  from  5 g  o f  an homogenated sample a t  4 C w i th  100 ml 

a c i d  0.6M d u r in g  60 m in u te s .  E x t r a c t i o n  s o l u t i o n  was n e u t r a l i z e d  w i th  KOH and
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-BU'f i l t e r e d .  An a l i q u o t  was e v a p o r a t e d  t o  d ry n e s s  in  n i t r o g e n  s t r ea m . 200 ¡ i l  o f  3M HC1 in  n 

w ere  added . S o lu t i o n  was h e a te d  a t  110°C d u r in g  20 m in u te s .  A f t e r  e v a p o r a t i o n  t o  dryn( 

n i t r o g e n  s t r ea m , 200 /u,l o f  h e p t a f l u o r o b u t i r i c  a n h id r e  (HFBA) : a c e t o n i t r i l  ( 1 : 4 )  were

.ess

a d ^ '

Second r e a c t i o n  was made a t  1 4 0 " c  d u r in g  20 m in u tes .  The r e s i d u e  a f t e r  d r y n e s s  was r e d is s 0

t  o9:i n  100-200 ß l  a c e t o n i t r i l e .  Am inoac id  d e t e r m in a t i o n  was made by C a p i l l a r y  Gas Chroma 

( CGC) .  A FSOT c a p i l l a r y  column ( 25mx0. 25mm; 0 .15  urn) c o a t e d  w i th  5% p h e n y l m e t h y l s i l i c ° ne 

54) (Rescom , B e lg iu m ) was used and he l iu m  a t  30 cm/seg as a c a r r i e r  g a s ;  Programm temp1

ra f

80 °C -5 °C /m in -250 °C . D e t e c t o r  FID a t  260°C, programmed te m p e ra tu re  v a p o r i z e r  (PTV ) i n j e c 

used  in  th e  mode c o l d  s p l i t  (6 0 -2 5 0 2C,20 s e c ) .  S t a t i s t i c a l  a n a l y s i s  w i th  SAS sys tem  was 

(ANOVA, Tukey t e s t ) .

,efa 

to r  ' 

apP

&

ttf1

RESULTS AND DISCUSSION: C a p i l l a r y  gas  ch rom atograph y  (CGC) a l l o w s  a r e l i a b l e

d e t e r m in a t i o n  (JAEGER e t  a l .  19 8 1 ) .  A l a ,  G ly ,  V a l ,  T h r ,  S e r ,  L eu , l i e .  P r o ,  M et,  Asx,

a ff i11'

Gl*

0̂
rtf'

Lys  and T y r  w ere  e v a lu a t e d  in  t h i s  s tu d y  by CGC. Hys and Cys w ere  n o t  a n a l i z e d  f o r  

v a r i a b i l i t y .  Cordoba (1990 )  p o in t e d  o u t  t h a t  Hys d id  n o t  p r e s e n t  rem a rk a b le  changes 

e l a b o r a t i o n  o f  i b e r i a n  hams.

T a b le  1 shows th e  am in oac id  c o n c e n t r a t i o n  w i th  s i g n i f i c a t i v e  d i f f e r e n c e s

t h e i r

d u r i n 4

am01

e l a b o r a t i o n  p r o c e d u r e s .  T y r o s in e  was in c lu d e d  f o r  i t s  r e l a t i o n  w i t h  w h i t e  f i l m .  A n° 

i n c r e a s e  d u r in g  th e  d i f f e r e n t  s t a g e s  was o b s e r v e d .  G r e a t  changes  w ere  p roduced  betw een

nP

T4 a'

T 6 s t a g e s .  S i g n i f i c a t i v e  d i f f e r e n c e s  be tw een  p r o c e s s e s  a t  th e  end o f  th e  p ro cess
toi

- s a l t 1( semimembranosus and b i c e p s  f e m o r i s l and Lys  ( semimembranosus) w ere  fou n d .  P ost-sa

n o t  i n f l u e n c e  in  th e  e l a b o r a t i o n  p r o c e d u r e .  T3 showed h i g h e r  v a lu e s  in  s h o r t  than

p r o c e d u r e ,  bu t l o n g  p r o c e s s  p r e s e n t e d  in  T4 and T 6 s i m i l a r  o r  h i g h e r  c o n c e n t r a t i o n s -

H u rinl? ;Am in oac id  p e r c e n t a g e s ,  n o t  p r e s e n t e d ,  w ere  s i m i l a r  in  m usc le  semimenbranosus a

o i ^p ro c e d u r e s  u n t i l  T 6 , where  s i g n i f i c a t i v e  d i f f e r e n c e s  w ere  found  f o r  A l a ,  G ly ,  V a l ,  '

in
jov-

L y s .  Howewer same d i f f e r e n c e s  w ere  done in  T4 f o r  BF.

V a lu e s  o b t a in e d  a r e  s i m i l a r  t o  t h o s e  r e p o r t e d  by o t h e r  a u th o r s ,  b u t  l o w e r  than  thoSe 

in  i b e r i a n  hams (CORDOBA, 19 9 0 ) .  T h is  e f f e c t  c o u ld  be r e l a t e d  w i t h  th e  lo n g  p ro c ed u fe

r eP‘

nt»*
th e

i b e r i a n  hams. In  s p i t e  o f  i n i c i a l  c o n c e n t r a t i o n  o f  Lys  w ere  s i m i l a r  o r  l o w e r  than yr
tnan

a m in o a c id s ,  a t  th e  end o f  th e  p r o c e s s  Lys  c o n c e n t r a t i o n  was h i g h e r ,  e x c e p t  f o r  Gin»

o t h e r  a m in o a c id s .

Long p ro c e d u re  d id  n o t  p rodu ce  h i g h e r  q u a n t i t i e s  o f  a m in o a c id s , t h i s  c o u ld  sug^e

lo n g  t im e  a g in g  i s  n e c e s s a r y  t o  o b t a in  an i n t e n s i v e  p r o t e o l y s i s .  Howewer i t  i s
d e 'd-i

ißtf

a m in oa c id s  a r e  o n l y  a l i m i t e d  a s p e c t  abou t  p r o t e i n  breakdown and o r g a n o l é p t i c a !  d
. s not

So am ines ,  t h a t  w ere  d e t e r m in a t e d  in  same sam p les ,  showed d i s p e r s e d  v a lu e s  and 1  

r e l a t e  them w i t h  am in o a c id s  r e s u l t s  (HORTOS and GARCIA-REGUEIRO, 19 9 1 ) .

CONCLUSIONS: Long p r o c e d u r e  d id  n o t  p rodu ce  h i g h e r  q u a n t i t i e s  of aminoacids, sh ° ’,v/i
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°sib in .

1l i t y  t o  r ed u ce  th e  e l a b o r a t i o n  t im e ,  bu t i t  w i l l  be n e c e s s a r y  t o  t a k e  i n t o  a ccou n t  o th e r

° t s a f f e c t i n g  o r g a n o l e p t i c a l  c h a r a c t e r i s t i c s .
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T a b le  1. Am inoac id  c o n c e n t r a t i o n  (mg/lOOg) d u r in g  two e l a b o r a t i o n  p r o c e s s e s  o f  d r y -cu r

S tage P ro c e s s A la Leu Asp Phe Glu

7 .42
16.80

9.43 
26.74

38.83
47.45

F resh B/SM 24.63 10.15
B/BF 30.77 10.45

S a l t i n g B/SM 40.24 20.82
B/BF 28.21 18.27

T2 S/SM 42.42 24.51
L/SM 52.32 30.56
S/BF 55.27 35.56
L/BF 43.56 34.26

T3 S/SM 132 .92 “ 78.87 '
L/SM 74.57" 44.15 '
S/BF 101.60 80.64
L/BF 77.67 65.12

T4 S/SM 175.18 116.17
L/SM 119.46 89.76
S/BF 89.78" 91.27
L/BF 116 .53” 109.62

T6 S/SM 227.19 171.62
L/SM 218.50 187.01
S/BF 205.51 182.50
L/BF 192.24 178.92

14.31 21.74 63.89 29.09 i y
9.47 13.10 48.27 19.57

if
2?'i

12.44 25.67 72.38 35.69
S i  >
54'j!11.60 26.59 71.70 39.87

27.75 37.42 102.17 58.28 33*
30.99 43.37 100.36 61.92

, 81

33.78 75 .43 “ 195.96* 128.69
25.99 43.05" 98.43" 65.90 7 V
60.84" 80.13* 173.76 133.00* 58'
4 8 .88b 60.34" 148.81 94.56" if

n
542 .97 “ 86.10 227.47 155.97

6 0 . 12b 86.01 221.93 117.07 9 V
76.95* 104.19 272.68 188.52* 1V

100.58" 89.76 270.12 210.21" at

89 .06 ’ 145.25 363.90 265.07*
188.85" 155.96 454.86 395.05" i° I
118.23* 154.82 379.99 249.43 i ^ >
183.34" 200.66 456.28 319.64

B, Common both process
S, Short process
L, Long process
SH, Muscle Semimembranosus
BF, Muscle Bicens femoris
T2,T3,T4 and T6, see material and methods
Means with different superscripts are significant different (p<0,05)
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