Macroscopic investigations of meat ageing
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The study of biological tissues is of great interest to those dealing with the development of
optical medical technologies and food control. The variety of methods and instruments for
quality control and rapid measurements in food industry has rapidly expanded. Electrical and
optical sensing methods for real-time inspection of food and agricultural products can present
solutions to problems of speed, accuracy, and consistency that are related to inspection for
product quality and safety based on physical and chemical characteristics.
In this paper we present investigation of electrical [1] and optical characteristics of meat. We
have measured changes of impedance with growing frequency from 20 Hz up to 1 MHz for
pork and chicken meat samples using the two-electrode measurement setup with impedance/
gain-phase analyser HP 4284A. Electrodes were prepared from stainless steel needles
(diameter of 0,5 mm). The distance between electrodes as well as the depth of their incision
was controlled. Also we have studied the dependence of meat fibers orientation relatively to
the direction of electrical field (parallel or perpendicular) and provided the experiment with
fresh and frozen samples (Figure 1).
Among different optical characteristics we have chosen scattering of light. In biological
material random multiple scattering may change direction of propagation, phase of light or
polarization state [2]. We have used the experimental setup in transmitted light. Light from
the laser (λ = 635 nm) passed through the polarizer and sample – slice of 1mm thick pork
meat. Polarization shift is observed for the experiments with 24 hours difference (Figure 2).

Figure 1: Impedance of chicken meat samples
depending on freezing

Figure 2: Polarization shift with ageing
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