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Experimental study on oil content of silk by microwave extraction

Wu Pan', Xue Wenliang', Qian Jingfang's Zhou Xiaojin*

1. College of Textiles s Donghua University ,Shanghai/China
2. Laboratory department s Suzhou Institute of Fiber Inspection ,Suzhou/China

Abstract: To address the challenges of low efficiency, extended processing time, and significant
resource waste in silk oil content determination, this study implemented a microwave extraction
technique. A four-factor, three-level orthogonal experiment was conducted to evaluate and contrast the
performance of microwave extraction and Soxhlet extraction methods in assessing the oil content of
silk, with a focus on optimizing the conditions for microwave extraction. The experimental findings
demonstrated that, in comparison to Soxhlet extraction, the microwave extraction method provides
superior accuracy, is more environmentally sustainable, and reduces both processing time and reagent
usage. A detailed analysis of the factors influencing oil content determination — extraction temperature,
extraction time, extraction power, and ethyl acetate volume — revealed the following order of impact:
extraction temperature, ethyl acetate volume, extraction time, and extraction power. The optimal
extraction conditions were identified as follows: extraction temperature of 67 C, ethyl acetate volume
of 40 mL, extraction time of 15 minutes, and extraction power of 800 W.

Keywords: silk oil condition content; microwave-assisted extraction; Soxhlet extraction; process optimization
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