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Fabrication of poplar wood veneer/mulberry anthocyanins based high-
accuracy pH-smart label and its application in pork freshness monitoring

Abstract: The pH-smart films are functional materials that can change their own color depending on the
different pH values of the surrounding environment. Currently, there is a huge potential for development in the field
of smart membranes as an easy and advanced way to protect food safety. However, it suffers from problems of
complicated production, high cost, high energy consumption and low light-barrier. In this study, poplar veneer was
used as an alternative to the film matrix. A strategy was realized that bleaching and carboxylation were
simultaneously developed to construct a green and smart label (ALV) via alkaline H,O, treatment and adsorption
of mulberry anthocyanins. FTIR and '3C NMR demonstrated that the carboxylation modification had no effect on
the functional groups and carbon skeleton structure of the veneer. XRD showed that the crystalline structure of the
veneer was always cellulose 1. Besides, As seen in the SEM images, the surface morphology of the veneer was
similar before and after bleaching. When the concentration of H»O, and NaOH increased to 6% and 0.1 mol/L, the

carboxyl content and anthocyanins adsorption amount of veneer reached 1.04 mmol/g and 4.057 mg/g, respectively.
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The carboxyl content and the adsorption capacity of anthocyanins were positively correlated. ALV exhibited good
pH-sensitivity, which appeared purplish-red in acidic conditions and green in alkaline conditions. Moreover, there
was no migration of anthocyanins from the veneer surface when ALV was placed for 24 h in different humidity
environments (33%, 53%, 75% RH). It indicated that the anthocyanins were firmly anchored on the veneer. The
color of ALV changed from purplish red to dark blue when the TVB-N of pork reached 14.78 mg/100 g, which was
close to the threshold value of GB 2707-2016. This study provides a new material that can supervise the freshness
of food in a safe and green way. It achieves a high-value conversion and utilization of low-quality wood, opening
up a new field of wood utilization.
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