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Effects of curcuma extract on properties of plasticized polylactic acid
PENG Kai, KONG Zhe, HAN Yuxi, WANG Zhongwei, YU Qing, CHENG Guiqing
(Shandong Key Laboratory of Special Epoxy Resin, School of Materials Science and Engineering,
Shandong University of Science and Technology, Qingdao 266590, China)

Abstract : To address the thermal oxidative degradation of polylactic acid (PLA) and the migration and potential safety of
conventional synthetic antioxidants during processing, using curcuma extract (CE) as a natural antioxidant and acetyl tributyl citrate
(ATBC) as a plasticizer. PLA/ATBC/CE composites were prepared by melt blending, and the effects of CE on the thermal oxidative
stability, mechanical properties, antioxidant activity, overall migration performance and degradation behavior of plasticized PLA
were systematically investigated. The results show that CE exhibits strong free radical scavenging activity, with a half-maximal
inhibitory concentration of 1.87 mg/mL scavenging 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radicals. With increasing CE content,
the thermal oxidative stability of the composites gradually is improved, the tensile strength is nearly unchanged, and the elongation
at break decreases slightly. In particular, when mass fraction of CE reaches 1.00 wt%, the oxidation onset temperature of the compos-
ites increases from 212.5 °C to 262.0 °C, while the elongation at break remains at 91.5% of its initial value. In addition, the antioxi-
dant activity of the composite films is enhanced with increasing CE content. The DPPH radical scavenging rate exceeds 80% when
mass fraction of CE reaches 0.25 wt%, and the overall migration of the composite films satisfies the regulatory limit for food-contact
materials when mass fraction of CE is not more than 0.50 wt%. Furthermore, PLA/ATBC/CE exhibits a higher degree of enzymatic
degradation. Adding CE can improve the thermal oxidative stability and antioxidant properties of plasticized PLA while maintaining
its good mechanical properties, and also make PLA have good food contact safety and degradation performance.

Keywords : polylactic acid ; curcuma extract ; thermal oxidative stability ; overall migration ; enzymatic degradation
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Tab.1 TG parameters of PLA/ATBC samples with different CE

contents under air atmosphere

Samples T,,/°C T\,/°C T../°C
PLA/ATBC 237.0 2732 359.9
PLA/ATBC/CE, 264.3 288.6 362.3
PLA/ATBC/CE 266.1 289.8 365.1

1.00

Notes: 7, and T, are defined as the temperatures at 5% and 10%
mass loss, respectively; 7, is the temperature corresponding to the

maximum thermal decomposition rate.
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