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Application of Shikonin in Smart Packaging
Ting-Yu Lin(5140)
2024/9/25

1.Introduction
2. Preparation of Gelatin/Carrageenan-Based Color-Indicator Film Integrated with Shikonin

and Propolis for Smart Food Packaging Applications.
3. Smart colorimetric sensing films with high mechanical strength and hydrophobic properties

for visual monitoring of shrimp and pork freshness.
4.Smart colorimetric indicator films prepared from chitosan and polyvinyl alcohol with high

mechanical strength and hydrophobic properties for monitoring shrimp freshness.
5.Conclusion

Abstract
Smart packaging can monitor the quality and condition of packaged food in real-time

through color changes. In recent years, various natural colorants such as anthocyanin, curcumin,
and shikonin have garnered attention for their smart color-sensing and other functional
properties. Shikonin, a naphthoquinone compound commonly found in the Boraginaceae
family, has pharmacological properties such as anti-cancer, anti-inflammatory, and wound
healing. Due to its pH-sensitive properties, shikonin is suitable as a sustainable material for
smart packaging.This study explores the use of shikonin as a color indicator to monitor food
freshness and combines it with other active ingredients, including gelatin/carrageenan
(Gel/Carr), propolis, chitosan/polyvinyl alcohol (CS/PVA), and cellulose to enhance food
safety. Active smart packaging films are prepared, and their performance is analyzed.A
multifunctional smart composite film was prepared by incorporating propolis and shikonin into
a Gel/Carr-based film. Propolis and shikonin were evenly distributed in the Gel/Carr matrix,
significantly improving UV light-blocking functions. The Gel/Carr/Shikonin/Propolis
composite film also exhibited antibacterial and antioxidant activities. It showed color changes
in the pH range of 2-12 and effectively monitored the freshness of packaged milk. A cellulose-
based composite film containing shikonin was prepared. The addition of shikonin improved
the film's hydrophobicity, tensile strength, thermal stability, and water resistance, and it was
able to monitor the freshness of shrimp and pork at 20, 4, and -20°C. A composite film was
also prepared using a CS/PVA matrix with added shikonin, which enhanced mechanical
strength, hydrophobicity, and water vapor barrier properties.The film exhibited antibacterial
and antioxidant activities, and its color changed when monitoring shrimp freshness at different
temperatures.In summary, the three studies demonstrate that shikonin shows excellent color-
sensing properties for real-time monitoring of food freshness, with potential for further
application in practical food systems.
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