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EXTENDED SHELF-LIFE OF UNREFRIGERATED PRERIGOR COOKED MEAT 

Development of DolarograDhic oxvgen sensor system 

An accomplishment in the beginning of this project is the development of a 

polarographic oxygen sensor system. One of the specific objectives of this project is to 

combine the beneficial effects of aerobic packaging of meat with other treatments. The 

oxygen sensing system is needed to evaluate the packaging by mapping an oxygen profile 

of packaged muscle samples. 

A clark-style needle oxygen sensor which is designed specifically for obtaining 

oxygen measurements in tissue is utilized (Diamond General Corp., Ann Arbor, MI). This 

electrode has a gold plated cathode and an internal Ag (Agcl -AgS) anode. The theory of 

this polarographic electrode is that when two electrodes (i.e. cathode and anode) are 

polarized with a potential of slightly less than -1.0 volt in an electrolytic solution 

containing dissolved oxygen, current will flow as a result of the reduction of oxygen at 

the cathodic (negatively polarized) sur,^acf. The chemical activity of oxygen as measured 

by an electrode chemical sensor is proportional to the concentration of dissolved oxygen. 

An oxygen needle probe Amp unit has been constructed in our Physics Department 

to pick up the oxygen reduction reaction at the cathode of the electrode 'is a current in 

picoAmpF. After calibrating tihe electrode using a zero oxygen solution and a 21% oxygen 

solution for adjusting the instrument at zero and 100% respectively, oxygen concentration 

readings are displayed as percentage of atmospheric oxygen. 
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A calibration unit has also been developed in our laboratory. This calibration unit 

consists of a water bath for maintaining the desired calibration temperature (temprature 

of the samples) nitrogen gas, an air pump, and a strip chart recorder. Water is saturated 

with nitrogen or air to give zero oxygen concentration and atmospheric concentration 

respectively. 

Packaging experiments 

Simultaneously with the development J the oxygen equipment, preliminary 

experiments on processing and packaging have been conducted. Packaging material was 

obtained from American Can Company consisting of oriented poly propy!ene bags (opp). 

These bags are of high permeability to oxygen. Saran bags, which have poor permeability 

to oxygen, were used as controls. The experiments were performed to study the effect of 

cooking and the integrity of seals on the bags. The experiments performed consisted of 

preparing prerigor samples in uniform shapes (2x3x5cm3), then sealing them in the two 

tv es of bags (opp and saran). The samples were then cooked to an internal temperature 

of 65 0 C. Temperatures were monitored using a digital temperature recorder. After 

cooking, the samples were cooled to and stored a't room temperature. The stored samples 

were examined visually and microbiologically at different storage periods. During storage 

the integrity of the seal was examined. 

These experiments were designed to evaluate the effects of precooking and aerobic 

packaging on microbial populations. The microbiological analysis was performed on fresh 

prerigor samples and on samples immediately after cooking and during storage. The 

results show that some samples may be stored for eight days and remain microbiologically 

safe and organleptically acceptable. They had microbial loacs lower than those of fresh 

prerigor samples. 
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