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Design and response of paper-based seepage chip for quick identification
of dairy freshness
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ABSTRACT: Objective To develop a device and method for in situ real-time identification of the freshness of
liquid dairy products based on paper-based seepage chip. Methods Taking ultra-high temperature instantaneously
sterilized milk as the research object, indium tin oxide (ITO) on ductive glass was used as the sensing electrode
material of the device. The percolation channel was designed on the paper base with capillary force, and the
paper-base seepage chip was prepared and the detection device was built. The dielectric properties of the whole
process of milk corruption were studied by using the prepared paper-based seepage chip and device. At the same time,
the pH of milk spoilage was measured by pH composite electrode. Results In the whole process of dairy corruption
(store for 50 h after opening), pH was not sensitive to the change of milk quality. However, the paper-based seepage
chip and the detection device were prepared to quickly measure the small changes of the dielectric parameters of

liquid milk, and the measured dielectric constant showed 3 “V” shape fluctuations with the change of the quality of
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milk, reflecting the quality change of milk. Conclusion The device and method can be used for the real-time

determination of the quality status of liquid milk products after opening, providing a reference for consumers to judge

the edible quality of liquid milk.
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Fig.2 Change curves of dairy capacity values at different measured
frequencies (n=5)
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