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Preparation Process and Evaluation of Safety and Efficacy of Sapindus
Mukurossi Compound Shampoo

HUANG Yu, ZENG Weibin, LIANG Qiqi, DENG Rongan,LIU Cuihong*
( Guangzhou Huashang College,Guangzhou, 511300)

Abstract:Objective:This study aimed to develop a plant-based compound shampoo primarily formulated
with Sapindus mukorossi (Soapberry). A systematic evaluation of its preparation process, stability, efficacy, and
safety was conducted to provide a reference for the development of natural plant-derived shampoo products.
Methods: The extraction process for the plant compound was optimized through orthogonal experiments, with
variables including solvent volume, extraction duration, number of extraction cycles, and temperature. The
efficacy of the shampoo was assessed via detergency tests (using carbon black, protein, and sebum-stained

cloths), hair care performance (evaluated through color difference analysis), and scalp condition evaluation
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(utilizing white light, polarized light, and UV imaging). Safety assessments encompassed pesticide residue and
heavy metal detection, as well as chorioallantoic membrane (CAM) tests on chicken embryos and human patch
tests.Results: The optimal extraction conditions for the plant compound shampoo, with Sapindus mukorossi
as the main ingredient, were determined to be: three extraction cycles at 60°C, each lasting 20 minutes, using
a solvent volume five times that of the plant material under ultrasonic assistance. The shampoo exhibited
detergency comparable to commercially available anionic shampoos, achieving a simulated oil-removal
rate of 91.27%. In terms of hair care, the color difference value (AE = 3.1 on the 7th day) was significantly
lower than that of the commercial anionic shampoo (AE = 5.0 on the 7th day). Heavy metal and pesticide
residue levels complied with national standards. Irritation tests indicated that the shampoo was mild and non-
irritating.Conclusion: The Sapindus mukorossi-based compound shampoo demonstrated notable advantages in

cleansing, hair care, and safety, aligning with the demands of the green personal care market.
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Table 2 Orthogonal experiment and results
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Figure 1 Comparison before and after using shampoo
Before washing under white light (A1), after washing (A2)
Before washing under polarized light (B1) and after
washing (B2)

Before washing under UV light (C1), after washing (C2)
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Table 8 Heavy Metal Testing Results of Soapberry

Shampoo
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Table 9 Pesticide Residue Testing Results of Soapberry

Shampoo
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Table 10 Hen's Egg Chorioallantoic Membrane (HET-
CAM) Experiment Results
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