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Introduction

On account o f the fact that the fermented meat products are characterized for their not undertaking baking in its processing the presence 
o f obstacles detaining the development o f the pathogenic bacteria becomes important. Physico-chemical param eters such as the pH, a^, 
concentration of chlorides and nitrites and the like can operate as obstacles [9].

Objectives

The accompanying of the evolution of physico-chemical parameters (pH, a„, N 0 2, moisture, sodium chloride) along with some 
microorganisms (Mesophilic, Micrococcacea, Staphylococcus xylosus, and Lactic acid bacteria), during the processing and storage of 
fermented cured pig shoulder.

Material And Methods

Processing. The experiment had been set up at pilot scale being constituted of ten (10) pieces o f pig shoulder unprovided of bones, skin 
and external layer o f fat and presenting in average 1,6 kg weigth, 20 cm width, 25 cm length and 6 cm thickness. The pieces were submitted to 
the brine injection at the ratio o f 20% volume/weigth, which presented in its constitution 25% o f sodium chloride, 1,25% of nitrite and nitrate 
salts, 1,12% of sodium eritorbato o f sodium, and pure culture o f Staphylococcus xylosus added fifteen minutes before the injection. After 
injection, the shoulder were taken to the tam bler in which they remained for 1 hour at 5°C temperature and 600 psi vacuum, this time divided 
in 30 minutes o f beating and stopped 30 minutes. Finished the tambleamento, the shoulders were taken to the m aturation cam era where they 
remained for 30 days under controlled tem perature and relative humidity. Removed from the camera, they were packed in coextruded - nylon 
polished five layers plastic bags o f lOOp thickness, vacuum closed and stored for 120 days at 10°C temperature.

Sampling procedures. Samples for the m icrobiological and physico-chemical analyses had been collected during the processing (points 
1 to 6) and during 120 days o f storage (points 7 to 10). The points o f analyses and temperature variations inside the maturation camera during 
the processing, as well as the storage temperature were the following: 1) raw material for 5°C; 2) after brine injection at 5°C; 3)after 2 days 
inside the maturation cam era at 4°C; 4)after 10 days o f  camera at 4°C; 5) after 20 days o f cam era ranging from 6° and 7°C; 6) after 30 days 
o f camera at 9°C; the points 7, 8, 9 and 10 correspond respectively to 30, 60, 90 and 120 storage days at 10°C (±2).

Microbiological analyses. It has been determined in samples originated from the inner parts o f the shoulders, according to 10 points 
chosen [11]. Variation o f bacterial populations during processing and storage time were m onitored by means o f total aerobic m esophilic counts, 
total lactic acid bacteria, total aerobic M icrococcaceae, and Staphylococcus xylosus.

Physico-chemical analyses. M oisture, ashes and pH were determined following the procedures described by AOAC[l], Sodium  chloride 
content was determined by the m ethod m entioned in BRASIL [2]. W ater activity (aw) has been determined using Aqua-lab equipment, model 
CX -  2, operating at 30°C (± 0,1). Nitrite content has been determined according to m ethodology described by IAL [8].

Statistical analysis. The results were analyzed statistically following the procedures suggested by CAM POS [3],

Results and discussions
The statistical results o f moisture, sodium  chloride, nitrites, aw, and pH  values are presented in Table 01. It has been shown a reduction in 

m oisture (p < 0.05), aw (p > 0.05) and nitrite (p < 0.05) content after the ageing period. The less water available for the bacteria development 
combined with the amount o f sodium chloride in the final product ensure its microbiological stability. The minimum concentration required for 
that the sodium chloride exercises its inhibitory action, as bacteriostatic in the cured ham is o f 4,5%, [4]. A t the points 5 ,6 ,7 ,  8 ,9  and 10 such 
inhibitory action would take place. Following the classification presented in the work o f SABATAKOU et al. [10] the shoulder could be stored 
at room  tem perature considering that the values o f found for aw were smaller than 0,91.

M ountainous cured ham produced through the fast method (90 and 110 days), presented counting of flora aerobic m esophilic in depth 
login 4 A l  UFC/S I5- 6! -The shoulder considered as final product (point 6) presented !og10 7,44 UFC/g, that larger value found in the shoulder 
would be due to the injection with the starter, since it is not used brine injection in the cured ham. The results o f the microbiological analyses 
perform ed in the pig shoulder can be visualized in the Figure 01.

CORNEJO et al. [7], found in the internal part o f  ready cured ham counting o f the family M icrococcaceae 103 UFC/g, sodium chloride 
concentration ranging from 7% to 8%, and m oisture between 55 and 60%. In the fermented cured shoulder (point 6) the counting was of 106 
UFC/g, 7,37% o f sodium chloride and 69,5% of moisture. The counting and the m oisture value were superior to those found in the cured ham, 
thought the sodium chloride content was similar.

Conclusions
Based on the results achieved in this study, it can be concluded that the hurdles evaluated indicated some bacteriostatic action although 

Staphylococcus xylosus was able to develop in concentration of sodium chloride as high as 7,54%.
The fermented cured shoulder presented in the final product and during the storage period nitrite contents within the Brazilian 

legislation.
The ferm ented and cured pig shoulder can be stored at room temperature.

References
UlAOAC. Association of Official Analytical Chemists. Official methods of analysis. 16th ed. Washington, 1997.

[2JBRASIL. Ministério da Agricultura e do Abastecimento. Instruyo Normativa n° 20, de 20 de julho de 1999. Métodos analíticos físico-químicos para controle 
de produtos cárneos e seus ingredientes - sal e salmoura. Diario Oficial da Uniao, Brasilia, 27 de julho de 1999.

453

mailto:nelcindo@terra.com.br


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

[3] CAMPOS, G.H. Estatistica experimental nao paramétrica. 4. ed. Piradcaba, Sao Paulo: ESALQ, 1983. 349p.
[4] CARRASCOSA, A. V.; CORNEJO, I. Aspectos fisico-quimicos del curado de jamón serrano y su influencia sobre el desarrollo microbiano (Revisión). 
Alimentaria, p.27-33, 1989.

[5] CARRASCOSA, A. V.; MARÍN, M. E.; AVENDAÑO, M.C.; CORNEJO, I. Jamón Serrano: cambios microbiológicos y físico-químicos durante el curado 
rápido. Alimentaria, n.194, p.9-12, 1988.

[6JCARRASCOSA, A. V.; MARÍN, M. E.; CORNEJO, I. Variación zonal de parámetros microbiológicos y físico-químicos durante un proceso de curado rápido 
de jamón serrano español. Industria Conserve, v. 65, p.336-340, 1990.

[7(CORNEJO. I.: CARRASCOSA, A.V.; MARIN, M.E.; MARTIN, P. J. C onsiderations about the origin  o f  m icroorganism s that grow  on  the deep m uscular 
tissues o f  dry-cured Spanish hams during p rocessing. Fleischwirtsch,

[8] IAL. Instituto Adolfo Lutz. Normas Analíticas: Métodos Químicos e Físicos paraanálises de alimentos. 3” ed. Sao Paulo, 1985. v. 1
[9] LEISTNER, L.; GORRIS, G.M.L. Food Preservation by Combined Processes. Alemanha, FLAIR (Food Linked Agro-Industrial Research), 1994. 109p.
[10JSABATAKOU, O.; WATSOS, E.; MANTIS, F.; RAMANTANIS, S. Classification of Greek meat products on the basis of pH and Aw values. 
Fleischwirtschaft, n.. 2, p. 92 - 96, May 2001.
[11JSTAHNKE, L.H. Dried sausages fermented with S ta p h y lo c o c c u s x y lo s u s  at different temperatures and with different ingredient levels-Part I. Chemical and Bacteriological data. 
Meat Science, v.41. n.2, p. 179-191, 1995.

Table 0 1 . P h y s ico -ch em ica l param eters in  the inner part (depth ) o f  the p ig  sh ou ld er cured  and ferm en ted  during the p ro cessin g  and storage.

P h y s ico -C h em ica l R aw  M aterial P o in t 2 P oin t 3 P o in t 4 P oin t 5 P oin t 6 P oin t 7 P o in t 8 P o in t 9 P oin t 10

M oisture 7 5 ,5 4 a b
(± 0 ,0 8 )

7 4 ,1 8 b c
(± 1 ,9 7 )

7 7 ,3 1 a
(± 0 ,8 4 )

7 3 ,3 9 b c
(± 0 ,1 0 )

7 1 ,5 7 cd
(± 0 ,1 1 )

6 9 ,5 0 d
(± 0 ,3 6 )

5 9 ,7 8 e
(± 0 ,9 6 )

5 2 ,1 2 g
(± 0 ,7 3 )

5 6 ,3 8 f
(± 1 ,1 5 )

57 ,1  I f  
(± 1 ,2 9 )

N aC l 0 ,1 4 f  
(± 0 ,0 0 )

2 ,3 8 e
(± 0 ,1 5 )

4 ,4 5 cd
(± 0 ,0 9 )

3 ,90d
(± 0 ,0 4 )

4 ,6 3 c
(± 0 ,1 2 )

7 ,3 7 a
(± 0 ,2 4 )

5 ,9 7 b
(+ 0 ,1 6 )

7 ,5 4 a
(± 0 ,5 1 )

5 ,0 2 c
(± 0 ,2 1 )

5 ,7 2 b  

(±  0 ,2 8 )

N itrites N d * 1 10 ,67b
(± 2 ,9 6 )

1 8 0 ,7 3 a
(± 7 ,5 3 )

5 7 ,7 4 d
(± 0 ,3 7 )

6 6 ,5 8 c
(± 2 ,8 8 )

7 ,3 9 e f
(0 ,6 7 )

1 3 ,4 3 e f
(± 1 ,8 0 )

1 4 ,9 8 e
(± 1 ,1 4 )

6 ,5 6 f
(± 0 ,6 2 )

6 ,3 1 f  
(±  0 ,5 6 )

a* 0 ,9 8 2 0 ,9 6 8 0 ,9 5 6 0 ,9 4 3 0 ,9 3 0 0 ,9 0 4 0 ,8 9 4 0 ,8 6 2 0 ,8 6 7 0 ,8 8 8

pH 6 ,4 0 6,31 6 ,7 2 5 ,9 0 6 ,3 7 5 ,8 4 6 ,4 0 6 ,4 7 5,71 6,51

Nd: non determined; aw determined at 30oC. The results moisture, NaCl expressed in percentage (%), nitrites in mg/kg and with the pattern deviation in brackets, a, b, c, d, e , a r e  
analyzed in the horizontal and different lower-case letters present relevant difference by the test of Tukey p<5%.

Number of microorganisms in internal part
-------0 ------- Mesophilic
—  O —  Lactic bacteria
—  □ —  Micrococcaceae
—  ★  —  St. xylosus

F igu re 0 1 . E vo lu tio n  o f  bacteria  cou n ts during the p ro cess in g  and storage in the internal part o f  the ferm en ted  cured  sh ou ld er ( lo g l0 U F C /g ).
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