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ABSTRACT: The work aims to develop a food grade milk freshness indication label that can be immersed in liquid so
that consumers can learn the real time quality of the milk directly. With ethyl cellulose as a polymer substrate, blueberry
anthocyanin as a pH sensitive dye, Tween 80 and glycerol as plasticizers, a freshness indication label was prepared. The
indication label was characterized by colorimetric analysis, swelling rate, migration test, contact angle, Fourier transform
infrared spectroscopy analysis, scanning electron microscopy (SEM), and then the label was used for milk freshness mon-
itoring to explore the relationship between the total colonies and pH of the milk and the total color difference of the indi-
cation label. The results showed that when the anthocyanin content was 10% (mass fraction) that of the ethyl cellulose, the
indication effect of the indication label was the best, and the ethyl cellulose and the anthocyanin made the label have bet-
ter water resistance through the combination of hydrogen bonds, and can be soaked in liquid. The migration testing proved

that contact with milk would not pose a safety issue. The total colonies and pH of milk were significantly correlated with

i EE: 2023-02-14

BEEWMHE: JmAAARETA T2 (210714116891352); - & B AHH 4] 378K es-+ A2 (2020B121202008 ); )~ & 4 A3 4]
v+ A K42 (pdjh2021b0087 ); A R L K5 X F A4 = L)l 4 XA B (2022314)

fE& RN F4m (1999—), B, M4, THEREE,

BEESE: €0F (1981—), B, HE, a3k, TEMATOARRMIE @K,



- 28 - 1 %% T %

2023 4 6 H

the total color difference of the label. The conclusion is that an indication label with anthocyanin content of 10% (mass

fraction) that of ethylcellulose appears light purple in fresh milk and pink in spoiled milk. It can be predicted that the label

has good application value and development prospects in indication of milk freshness.
KEY WORDS: ethyl cellulose; soak; freshness; indication labels; milk
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Fig.1 Preparation process and ideas of indication label
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membrane and indication
label swelling rate
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Tab.1 Water content and water solubility of pure ethyl
cellulose membrane and indicator label
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Fig.8 SEM images of pure ethyl cellulose membrane and indication label
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