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Food process monitoring by EIS with non-contact sensor 1

Food process monitoring by EIS with non-contact sensor

Yutaka Kitamura (Faculty of Life and Environmental Science, Shimane University)

One of the nondestructive measuring methods for material properties, Electric
Impedance Spectroscopy (EIS) system was constructed. Analyzing the electric response
or impedance change to the AC current with a wide range of frequency, the system
determines the material properties of the organic materials such as water content, phase
change and ion concentration. In this study, the relationships between physical prop-
erties of the foods and their impedance parameters were determined experimentally by
use of the EIS system with a non-contact sensor. The system is composed of the sensor,
an impedance meter and a personal computer that controls the instrument and saves
data.The sensor is a solenoid with 8 mm height and 50 mm outer diameter. The
subjected food inside the sensor was expected to change the solenoid impedance when
its magnetic property changed simultaneously with the change of material properties.
The model foods as glucose solution (0 to 50%), sucrose solution (0 to 50%), sodium
chloride or salt solution (0 to 40%), lactic acid solution (0 to 40%) , agar gel (2 to 10%)
and the actual foods as yogurt and pudding were put into the glass vessel and set in the
sensor. Input AC current was 1 V and varied between 100k and 5MHz of frequency.
150 time winded solenoid with Nichrome wire (¢ 0.5mm) was employved to detect the
impedance changes. The glucose solution showed that the relationship between the
concentration of glucose and the inductance obtained from the impedance value was a
negative liner function. Also the relationship between the concentration of sucrose and
the impedance for the sucrose solution was almost the same as the glucose solution. On
the other hand, the relationship of the salt concentration and its inductane for the salt
solution was a kind of logarithmic function with a Y-intercept. The lactic acid solution
did reveal the dependence of the lactic acid concentration on the inductance clearly.
Due to the solute type being hydrate or electrolyte, these differences of the relationships
among the solutions seemed to occur. The relationship between the hardness deter-
mined by a compression test and the inductance for the agar gel was a positive linear
function. Similarly in the yogurt processing, the inductance increased with the increase
in the hardness because of its liner relationship. However the inductance did not
increase with the increase in hardness in the pudding processing. The temperature
change during the pudding coagulation seemed to effect on the impedance change, so
that the design of the insulated non-contractive sensor was supposed for food process

monitoring.



