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CHEMICAL CHARACTERISTICS OF "SALPICÀO" A TRADITIONAL 
PORTUGUESE SMOKED SAUSAGE
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(1) U n i v e r s i t y  of  Tras-os-Montes and A l t o  Douro 
Vi la  R e a l , Por tugal

(2) F a c u l t y  of  Ve t e r i n a r y  - Cordova - Spain 

SUMMARY

The chem ical com position o f a t r a d i t i o n a l  Portuguese 
smoked sausage, was stud ied  on twenty samples 
randomly drawn from f i v e  batches produced by an 
in te n s iv e  te ch n o lo g ic a l p rocess, p a r t i c u l a r y  in the 
m aturation  and r ip en in g  p e rio d s . The means o f the 
experim ental data were the f o l lowing :pH - 5.94±0.12; 
aw - 0.89±0.10; moi sture - 49.00±0.63|.; f a t  - 15.02± 
±3-73%; p ro te in  - 28.1111.54%; ash - 7.’23±0.63* and 
6.04+0.55% fo r  sodi urn ch lo r i de .
According to the E . E .C .  dec is i on  77/79 (1976) ;  the 
stud ied  sausage do not re q u ire  r e f r i g e r a t i o n ,  as the 
aw va lu e s  assu re  s t a b i l i t y .  Ex cep t fo r  f a t ,  no 
s i g n i f i c a n t  d i f f e r en ce s  (P<0.05) were observed among 
batches. Th is  study has shown the f e a s i b i l i t y  o f 
making homogeneous products wi th  o rg a n o lep t ic  
c h a r a c t e r i s t i c s  s i m i l a r  to those o f the t r a d i t i o n a l  
type . Raw ma ter i a l  and techno logy must, however, obey 
the qua l i  ty  c r i  t e r i a .

INTRODUCTION

Po rtug a l has a l arge v a r i e t y  o f  t r a d i t i o n a l  sausage 
p roducts , in c lu d in g  d ry  ham, d ry  sausages, smoked 
sausages, and many o th e rs .
Among the va r io u s  kinds o f smoked sausage "S a lp ic io ', ' 
a v a i l a b l e  in northern  P o r tu g a l,  the re  is  the V i l a  
Real type ,_w h ich  is  the o b je c t o f t h i s  study.
By " S a l p i c a o "  we mean a kind o f l arge sausage (±50mm 
o f d iam eter),cu red  w i th  smoke, v a r y i ng  in com position, 
sp i ces  and te ch n o lo g ica l p rocess acco rd ing  to the 
reg io n . In the wine production  zones, wine is one of 
the major seasoning in g re d ie n ts . In the p ia t eau zones, 
where wine product ion has no express i o n , t h i s i n g re d i e n t  
is  su b stitu ed  by water .
The o b j e c t i v e  of  t h i s  work was to study a 
t r a d i t i o n a l  type o f smoked sausage produced by an 
in te n s iv e  te ch n o lo g ic a l p rocess, p a r t i c u l a r y  in the 

r ip en in g  p e rio d s , in  o rder to  o b ta in  a s ta b le  p a tte rn .

The stud ied  v a r i a b l e s  were the f o l l ow ing :  pH; water 
a c t i v i t y  (aw) ;  m o is tu re ; p ro t e i n ;  f a t ;  ash and s a l t  
(NaC! ) .

MATERIAL AND METHODS

The V i l a  Real type o f smoked sausage c o n s is ts  o f a 
s i n g l e  p iece o f meat (pork l o i n  or  ham), w e igh ting  
200 - 300gr, matured fo r  four days a t  5?C wi th  s a l t  
( 4 .5% ) ,  g a r l i c  (0 .2 1 ) and red wine (7 .5% ) .  The 
s t u f f i n g  is f i l l e d  In to gross pork gu t, su b je c t to 
the d r y i ng  e f f e c t  o f smoke fo r  th ree  days in a 
t r a d i t i o n a l  smokery, and kept a t  environmental 
tem perature fo r  fou r days.
The samples stud ied  were vacuum packaged to prevent 
v a r i a t i o n s ,  e s p e c i a l l y  in terms o f m o istu re .
The study was based in twenty samples random! y drawn 
from f i v e  batches produced acco rd ing  to i de n t i c a l  
techno logy.
The pH was measured wi th  an Orion pH m eter, model 
601A, in the water ex t r a c t .
The aw was determ ined by exposing the samples to an 
environment w i th  r e l a t i v e  hum id ity c o n tro lle d  by 
satured s a l t  so lu t io n s  a t 25?C (Se rran o  M oreno,1979).

M o is tu re ,  f a t ,  p ro te in ,  ash and s a l t  content 
were determined according to the A.0. A. C.procedure
(1975).  ,,
The a n a l y s i s  of  v a r i ance  was made accord ing  to 
and To r r i e  (1982).  The Duncan t e s t  was used 
e va lua t e  the s i g n i f i c a n c e  of the d i f  fe ren ces  am0®' 
the means.

RESULTS AND DISCUSSION
'S'Table 1. The proxim ate com position o f the " S a l P ' 0̂ ,

Batches pH aw
Water

%

P ro te i n

%

Fat

%

Ash

%

1 5.75c 0.89 50.55 29.64 11.07b 7-63
2 5 .96ab 0.91 46.75 26.79 21.28a 6.13
3 6.10a 0.89 50.75 26.90 15• 71 ab 7-6*
4 5.88bc-0.87 47.00 29.73 11.29b 7-8*
5 6 .02ab 0.90 50.00 28.48 1 5 .74ab 6.9^

X 5.94 0.89 49.00 28.11 15-02 7 - 23

Sv** 0.06 0.02 1.57 1 .44 2.29 0.65

Sign i f , P< 0 .05 NS NS NS P< 0.05 NS

S*11
X

6.i‘

¡.f

* Each va l ue  is the mean o f fo u r r e pe t i t i o n  
* *  Mean standard e rro

■ f fc®
a , b , c ,  Means f ol l owed by s i m i l a r  l e t t e r s  do notd'  

s i g n i f i c a n t l y  at  P<0.05

Accord ing to the E . E .C . 2ith ’dec is i on  77/79, Dec.
1976 (Canton! et al., 1977 Leon Crespo e t al., 1° 
the stud ied  sausage is  among the products which ^  
not re q u ire  r e f r i g e r a t i o n . T h e  pH va lues  (5-9^*0’ ^ 
a re  h igher than the defined  ones (4.5~5-2) ,but ct 
aw va lu e s  (0 .89^0.01) a re  low and assu re  the Pr °,c(1 
s t a b i l i t y ,  ga ran tee ing  tha t m icroorganisms wn p 
cause spo i l age  o r food po ison ing w i l l  not de'/„eSn). 
(L e is tn e r  and R o d e !,1976: Barraud and B i l l o n . 1 ja [
Except fo r  f a t ,  no s i g n i f i c a n t  d i f f e r e n c e s " “^

re
an®
ur‘observed among b a tch es . A short r ip en in g  time 

vacuum packaging might have caused high molS 
va lu e s  (49.00±0.63%) . tpe
The f a t  content (15-02±3.73%) was wi th i n .¡s 
Portuguese Norm (NP —59~1969). The v a r i a t i o n  o‘ ^  
parameter can be exp la ined  by h e te ro g en e ity  in 
mater i a !  (pork l o i n  o r ham). pe
The amount o f p ro te i n  (28.1 1 ± 1 .54%) was found c 0( 
high,  compared wi th  s i m i l a r  French (25-00%) .0
Spanish  (18.30%) products (Ch e f t e l ,  1976; 5err 
Moreno, 1979). .ed
The ash con ten t (7 .23—0.63%) was high comp3 0t 
wi th  the va lues founded by Schon ( c i t e d  by 
1965) in l o i n  and ham, r e s p e c t i v e l y  1 .09% and 1 ‘ farY 
This  d i f f e r en ce  is due to the seasoning, p a r t i c °  ^ 0 
the sodium ch lo r i d e .  This  element (NaC1) wa;j c(f 
high (6.40±0.55%) compared w i th  f or e i gn  P r0° u 
T h is  r e f le c t s  the concern to  reduce s a l t  in  f ° ° .  
Fo r example, to  Durand e t  a l .  (1970 ), the Franc
dry sausage p resen ts 5% o f N aC l;4 .0  and 5 .1* "  n,
found in  I t a l i a n  Sa lam i (Canton ! e t  a l .  1977); 
4.03% in  the Spanish  dry sausage (Se rrean o  Mf>re 
1979).
The o rg a n o lep t ic  c h a r a c t e r i s t i c s  of the 5 
smoked sausage were considered  normal, the pe 
and f l a vou r  were p leasant .  However, 1t shou tpe 
stre ssed  tha t the tex tu re  and n a t u r a l l y  3
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other f e a t u r e s ,  would be improved w i th  increased 
rip en ing  time.
Consider ing tha t the chem ical com position is  an 
i nd i c a to r  o f  the raw ma ter i a l  q u a l i t y  and
te ch n o lo g ica l p rocess, t h i s  study has shown the 
f e a s i b i l i t y  o f making homogeneous products wi th 
o rg a n o lep tic  character i s t i c s  s i m i l a r  to those o f the 
t r a d i t i o n a l  type , when raw ma ter i a l  and technology 
obey the q u a l i t y  c r i t e r i a .
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