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Background

It is  im portant to  p rod u ce lo w  price m eat products w ith  h igh  protein  con ten t, g o o d  g astron om ic  q u a lities , and w h ich  are ea sy  to  preserve  
and san itarily  sa fe  for  co n su m ers (S O U S A  &  R IB E IR O , 1 9 8 3 ). “M aranhos” is  a fresh  g oa t m eat sa u sa g e  trad itionally  h o m e-m a d e in  B eira  
B atxa  a reg ion  in  the cen tre o f  P ortugal. T h e e x is te n c e  o f  su ch  an unusual and un ique product, com p ared  w ith  other typ ica l P ortu gu ese  m eat  
products, is  prob ab ly  related  to  the im portan ce o f  g oa t p roduction  in  th is p oor P ortu gu ese reg ion  (L O U R E N Q O , 199 8 ). “M aran h os” is  prepared  
from  ground  adult g o a t m eat m ix ed  w ith  r ice . It is  so m etim es en rich ed  w ith  dry-cured  pork sa u sa g e , dry-cured  ham  and pork b ack  fat. Salt, 
p epperm int {Mentha sp.) and w h ite  w in e  are a lso  u sed  to  sea so n  it. T h e  ingred ien ts are then stu ffed  in to  natural ca s in g s , sm all b a g s e sp e c ia lly  
m ad e from  the g o a t gastric  com p artm en ts. A t p resen t the product is com m erc ia lised  u n cook ed  eith er refrigerated  or frozen , o ften  unpacked. 
T h e final co n su m er h as to  b o il it fo r  7 5 -9 0  m in u tes. “M aran h os” p roduction  is  still based  on the ex p erien ce  and sk ill o f  lo ca l p roducers rather 
then  b e in g  b ased  w h o lly  o n  sc ien tific  and tech n o lo g ic a l k n ow -h ow . N o n e th e le ss , to  our k n o w led g e  there are n o  p u b lish ed  data about the  
p h y sico ch em ica l and m icro b io lo g ica l qu ality  o f  “M aranhos” . T herefore it is  d ifficu lt to  estab lish  the q uality  criteria o f  th is product.

Objectives

T h is study a im s to contribute to both  the p h y sico ch em ica l and the m icro b io lo g ica l characterization  o f  th is product. T h is is  the first step  
to  im prove the “M aranhos” quality. r

Methods

T hree sm all traditional m eat factor ies lo ca ted  in  the B eira  Interior region  w ere  v isited . T h e  rec ip es and the p rod u ction  tech n o lo g y  u sed  
b y each  o n e  w ere  registered . F our “M aran h os” sa m p les w ere  c o lle c ted  in each  factory at the end  o f  the p roduction  lin e. T h e  sa m p les w ere  
im m ed ia te ly  transported under c o o lin g  co n d itio n s  to  the tech n o lo g y  laboratory o f  the Veterinary M ed ic in e  F acu lty  o f  L isb o n  w h ere the  
a n a ly ses w ere  m ade.

M oistu re con ten t w as d eterm in ed  b y d issec tio n  until con stan t w e ig h t at 105°C  (N P -1 6 1 4 , 1979). A sh e s  w ere  d eterm in ed  b y  w e ig h in g  the  
m ineral resid ue after in cin eration  at 5 5 0 -6 0 0 °C  (N P -1 6 1 5 , 1979). Fat con ten t w as d eterm in ed  b y the S o x h le t  m eth od  (N P -1 2 2 4 , 198 2 ). P rotein  
con ten t w a s determ in ed  b y the K jeldhal m eth od  (N P -1 6 1 2 , 19 7 9 ). C arbohydrates con ten t w as estim ated  b y e x c lu s io n  o f  m oisture, a sh es, fat 
and protein  con ten ts. E n ergetic  v a lu e  w a s d eterm in ed  accord in g  to  the c la s s ica l con version  factors o f  A tw ater  (M A R T IN S  &  PATARATA  
1993). pH  w as m easu red  w ith  a p H -m eter  H I9 0 2 3 -H A N N A  IN S T R U M E N T S , a^ w as m easured w ith  the R O T R O N IC  H Y G R O S K O P  DT, w ith  
the m easure c e ll W A -1 4 T H  at 25°C  o f  con stan t tem perature. Salt con ten t w as d eterm ined  by the current m eth od  (N P -1 8 4 5 , 1982). Free fatty  
acid s w ere m easured  b y  extraction  b y ch loro form  and titration w ith  0 .1 N  sod iu m  h yd roxid e u sin g  p h en olph th alein  (P E R S O N , 1970). P erox id e  
value w as determ in ed  b y  extraction  b y ch loroform  and titration w ith  0 .0 IN  sod iu m  tiossu lp h at u sin g  starch as an in d icator (H U N G A R IA N  
S T A N D A R D S , 1973). T iobarbituric acid  w a s d eterm in ed  b y sp ectrop h otom eter U V /V IS IB L E  P H A R M A C IA  B IO T E C  U ltr o sp e c ^ 2 0 0 0  w ith  
A ^ 538 nm  (N P -3 3 5 6 , 198 7 ). Total b a sic  v o la tile  n itrogen  w a s d eterm in ed  b y C on w a y  c e lls  m eth od  (N P -1 8 4 8 , 1987).

A  25  g  sa m p le  o f  each  sa u sa g e  w a s a sep tica lly  transferred to a sterile  p lastic  bag and beaten  in a stom ach er L A B  B L E N D E R -4 0 0  w ith  2 25  
m l o f  buffered  p ep ton e  w ater (D IF C O ). D ec im a l d ilu tio n s o f  su sp en sio n  w ere  prepared usin g  triptone salt so lu tion  (S C H A R L A U ) and p lated  in 
d u p licate  on  d ifferen t grow th  m ed ia . T h e fo llo w in g  m ed ia  and in cu b ation  co n d itio n s w ere  used: total aerob ic  in  P late  C ount agar (S H A R L A U )  
at 30°C  for 2  days; total p sicro p h ile s  co u n ts in P late  C ount agar (S H A R L A U ) at 7°C  for 10 days; total term op h iles cou n ts in P late C ount 
agar (S H A R L A U ) at 4 2°C  for 2  d ays; m o u ld s and y ea sts  cou n ts in  C o o k e  R o se  B e n g a l agar w ith  c lo ro p h en ico l (O X O ID ) at 25°C  for  5 days- 
Enterobacteriacea cou n ts in V io le t R ed  B ile  agar (O X O ID ) at 37°C  for 2  days; lactic  acid  bacteria cou n ts on M an R o g o sa  Sharpe agar (O X O ID )  
at 30°C  for 3 days; Streptococcus L a n cefie ld  group  D  in K an am ycin  A escu lin  agar (M E R C K ) at 37°C  for 2 days; total co lifo rm s research  in 

n lia n t G reen  broth (S C H A R L A U ) at 30°C  for 2  days; E. coli research  w ith  K ovacs reagent in B rilian t G reen  broth (S C H A R L A U ) and P ep ton e  
w ater (D IF C O ) at 45°C  for 2 days; Clostrdium su lp h ite  reducers sp oors research  in  S u lfa d y z in e  P o lim y x in e  S u lp h ite  agar (M E R C K ) at 45°C  
or 2  days; S. aureus research  b y the cu a g u la se  test after iso la tio n  o f  su sp ic io u s c o lo n ie s  in Baird  Parker agar (O X O ID ) and then  Brain  H eart 

In fu sion  (D IF C O ) at 37°C  for 1 day; Salmonella research  b y b io ch em ica l test A P I 2 0 E  (B IO M É R IE U X ) after iso la tio n  o f  su sp ic io u s co lo n ies-  
and Listeria monocytogenes research  by b io ch em ica l test A P I L isteria  (B IO M É R IE U X ) after iso la tio n  o f  su sp ic io u s co lo n ie s .

Results and Discussion

T ables 1, 2 , 3 and 4  su m m arise  the resu lts as m ean , m in im u m  and m axim u m  va lu es, standard d ev ia tion  (S D ) and co e ff ic ie n t  o f  percen tage  
variation  (C V % ) o f  p h y s ico ch em ica l and m icro b io lo g ica l an a lyses.

T he m ean va lu e for ch em ica l co m p o sit io n  w as: for  m oisture 55 .7 4 % , for protein  14.93% , for fat 30 .81  %, for  carbohydrates 4 9 .77%  and 
for ash  4 .49% . T h e m ean en ergetic  va lu e w a s 9 9 8 .0 8  k j/1 0 0 g . A m o n g  the com p on en ts o f  ch em ica l co m p o sit io n , fat con ten t had the h igh est  
co e ff ic ie n t  o f  variation. T hat is , there is  a great variab ility  in fat con ten t am on g  the producers as sh o w n  b y  the a n a ly ses  o f  variance b etw een  
P roducers very  s ign ifican t for  fat con ten t (p < 0 .0 1 )  and sign ifican t for ash  and en ergetic  va lu es (p < 0 .0 5 ) . T h is m ay b e  a co n se q u en ce  o f  d ifferent  
rec ip es am on g  producers. T h e  pH  and aw v a lu es w ere  resp ec tiv e ly  5 .9 9  and 0 .9 5 . T h is m ean s that “M aran h os” is  an e a s ily  perishab le  m eat 
Product. T h e  m ean  salt con ten t is  o f  1.24%  under the p ercen tage recom m en d ed  to  assure lo n g  tim e con serva tion . T h e  m ean  v a lu e  for free fatty  
acid s (FF A ) w as o f  2 .91%  as o le ic  ac id  on  the extracted  fat, the m ean  p erox id e va lu e (P V ) w as o f  7 .1 3  m eq u iv /k g  o f  extracted  fat, the m ean  

(T V M f0r the tlobarb ltu n c acid  (T B A ) w a s o f  0 .51  m g  o f  m a lon a ld eh yd e/k g  o f  an a lysed  product, the m ean  v a lu e  for total vo la tile  nitrogen
) w a s o f  3 4 .5 3  m g /1 0 0  g  o f  product. T h ese  va lu es for  degradation  in d ex  can  be co n sid ered  a ccep ta b le  for the product. S ign ifican t  

( L n m  r ^ ere d etected  b y  the an al>'se s  o f  variance b etw een  producers for sa lt con ten t (p < 0 .0 5 )  and very  s ign ifican t for the p erox id e  value  
P -01). T h is can  b e  related  to  the u se  o f  cured  m eat p rod u cts in the recip es, e sp e c ia lly  pork b ack  fat, d ry-cured  ham  and sau sages.

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

447

mailto:isalavessa@esa.inch.pt


ICoMST 2003
4&h International Congress of Meat Science and Technology •  2nd Brazilian Congress of Meat Science and Technology

The mean value for the aerobic plate count (APC) was o f 7.39 log,0 cfu/g, above the maximum limit value considered for good hygienic 
conditions in fresh meat products o f 7 logl0 cfu/g (M OSSEL & GARCIA, 1981). The thermophiles (Term.) and psicrophiles (Psic.) accounts 
were also high, 5.42 log10 cfu/g and 7.20 log l0 cfu/g respectively. Very significant differences were detected by the analyses o f  variance between 
producers for the aerobic plate count (p<0.01) and significant for the thermophiles and psicrophiles accounts (p<0.05). This is probably related 
to differences at the hygienic level o f the raw materials used and good manufacturing practices o f each producer. The accounts o f moulds and 
yeasts were respectively o f 2.61 Iog10 cfu/g and 4.90 log!0 cfu/g, slightly above the usually recommended accounts for this kind of product. 
The account o f Enterobacteriacea (Entero.) was o f  6.98 log10 cfu/g, above the upper recommended limit for good quality ground meat o f 6 
>°gio cfu/g (M OSSEL & GARCIA, 1981). The mean lactic acid bacteria account (LAB) was o f 5.29 log l0 cfu/g under the usually used upper 
limit o f 6 log | q cfu/g, which reinforces the idea of low hygienic quality. The mean account o f Streptococcus Lancefield group D (S. D) was 
o f  4.39 logjq cfu/g that is above the usually used critical value of 4 log |0 cfu/g. The research o f Clostridium  sulphite reducers spoors was for 
three times positive in 1 g and absent in all the others. The results for the research for total coliforms was never better than absence in lO^g of 
product and for E. coli only one time was verified absence in 10 2g of product, the high level of presence of this organism may be justified by 
the use o f insufficiently cleaned casings. Staphylococcus aureus (absent in lg), Salmonella and Listeria monocytogenesin  (absent in 25g) were 
not detected in any of the samples tested.

Conclusions
“Maranhos” is a traditional product with low price raw materials, easily perishable, with a reasonable composition, reasonable energetic 

value and low salt content. Although no pathogenic flora was detected, the research and accounts o f hygienic indexes are higher than it is 
desirable. Therefore, the microbiological quality o f the product is low.
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Table 1 - Chemical composition. Table 3 - pH, aw and salt content.
________________ _ Mean Min Max SD CV% Mean Min Max SD CV%

Moisture (%) 55.74 47.69 62.53 4.53 8.13 pH 5.99 5.67 6.48 0.21 3.45
Protein (%) 14.93 10.35 19.24 3.04 20.34 4» 0.95 0.94 0.95 0.00 0.45

Fat (%) 30.81** 20.63 51.12 9.31 30.21 NaCl (%) 1.24* 0.88 1.69 0.24 19.23
Carbohydrates (%) 49.77 26.32 60.99 9.43 18.95

Ash (%) 4.49* 3.49 5.32 0.55 12.16 Table 4 - Microbiological counts (log ufc/g).
Energetic value (j/1 OOg) 998.08* 800.12 1210.68 144.31 14.46 —

Mean Min Max SD CV%
APC 7.39** 6.57 8.11 051 6.87

Table 2 - Degradation indexes.
Term. 5.42* 3.70 7.22 1.09 20.03

Mean Min SD CV%-------------------—---------------- Psic. 7.20* 6.32 7.95 0.50 6.99
FFA 2.91 1.09 4.97 1.45 49.87 Moulds 2.61 2.08 2.94 0.25 9.57
PV 7.13** 3.38 11.85 3.61 50.65 Yeasts 4.90 4.20 5.90 0.70 14.22

TBA 0.51 0.17 0.87 0.21 41.33 Entero. 6.98 6.26 7.63 0.47 6.70
TVN 34.53 10.62 75.86 18.40 53.30... LAB 5.29 3.63 7.54 1.15 21.65

S.D 4.39 3.55 5.93 0.82 18.78

* Significant, p<0.05; ** Very significant, p<0.01
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