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Abstract:

The pH response indicator membranes were prepared by solvent casting with 4-carrageenan and

purple potato anthocyanins at different pH values (i.e., 4, 5, 6, 7). The structures of the indicator mem-

branes were characterized by UV-vis and FT-IR. The thickness, mechanical properties, rheological prop-

erties, and full-fat sterilized emulsion deterioration monitoring test of the film were evaluated. The results

showed that k-carrageenan and purple sweet potato anthocyanins could bind by electrostatic or hydrogen

bonding. Compared with pure carrageenan membranes, the tensile strength of the membranes formed at

pH=4 and pH=>5 was slightly increased, and the tensile strength of the membranes formed at pH=6 or
pH=7 was significantly increased ((13.134-0.78) MPa, (12.9940.56) MPa), and the elongation at

break decreases with the increase of pH. Anthocyanins of purple potato had no significant effect on the
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thermal stability of the membrane. The pH response indicated that the membrane exhibits a distinct color

change in different buffer solutions. After fresh milk was stored at 25 °C for 72 h, the P7 membrane

showed obvious color change. So the membrane has good physical properties and obvious pH response

performance, and has potential application value in food preservation intelligent packaging.

Key words: intelligent packaging; purple potato anthocyanins; pH response; k-carrageenan; milk
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anthocyanin solution at different pH values
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Tab.1 Photos and color parameters of smart membranes soaked in solutions of different pH values
pH
R S

2 4 6 8 10 12

i | | | | | |
L 49.19+0.69 41.2740.80 41.50+0.92 31.18+0.12 26.12+0.55 39.77+0.90
P4 a 13.2840.83 20.70%0.85 10.4340.26 —2.46+0.63 —12.98+0.67 —11.68+0.57
b 1.38+0.31 9.30+0.55 0.1240.78 —6.924+0.71 6.90+0.73 27.7640.61
AE 27.5240.48 21.1640.29 21.7140.34 26.3440.46 36.344-0.06 47.8940.50

el | | | | | |
L 49.2540.53 49.80+0.81 38.4140.94 37.73+0.11 36.484+0.70 40.81+0.61
PS5 «a 19.64+0.76 5.39£0.92 12.50£0.72 —7.28+£0.88 —7.32+£0.84 —10.84+0.26
—0.20£0.98 6.30+0.48 4.89+0.69 5.34+0.63 5.38+0.65 33.33+0.64
AE 26.084-0.85 32.06+0.38 19.1340.27 33.564-0.35 33.0940.18 51.3240.77

gt | | | | | |
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b —1.334+0.27 —4.4140.32 —8.1140.29 —5.2440.27 6.93+0.12 44.9540.24
AE 27.92+0.36 25.59+0.36 22.43+0.99 36.05+0.25 36.27+£0.42 67.29+0.49

B, = | | | | |
L 43.53+0.82 42.46+0.77 38.094-0.87 33.864-0.81 28.92+0.13 41.41+0.93
P7 a 20.5240.42 13.91+0.25 8.0740.82 —9.8540.15 —14.674+0.74 —11.6840.60
b 3.37+£0.14 2.2540.37 3.69+0.10 2.74+0.06 9.56+0.53 27.6240.33
AE 20.91+0.28 21.2240.43 21.1540.15 34.024-0.26 38.98-+0.90 48.3940.14
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