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This study investigates the cosmetic bioactivities of the red pigment extract produced by an endophytic 

fungus Nigrospora aurantiaca CMU-ZY2045 and explores its potential enhancement through nanoemulsion 

for application in lipstick formulations. The pigment's bioactivities were evaluated for antioxidant, anti-

tyrosinase, and anti-elastase properties. The results revealed that the fungal extract exhibited significant 

cosmetic bioactivities, with IC50 values of 0.23±0.03, 0.48±0.21, and 0.50±0.04 mg/ml, respectively. 

Nanoemulsification of the extract further enhanced its bioactivities, yielding IC50 values of 0.15±0.02, 

0.40±0.07, and 0.05±0.01 mg/ml, respectively. The nanoemulsified extract demonstrated excellent stability 

under accelerated conditions, including heating-cooling, freeze-thaw, and dark-light cycles, while the 

bioactivities of the crude extract declined under the same conditions. The nanoemulsified extract was 

incorporated into a lipstick formulation and evaluated for bioactivity retention and physical stability under 

accelerated conditions, compared to a formulation containing the non-nanoemulsified extract. The 

nanoemulsified extract maintained stable bioactivity and physical properties, highlighting its potential for 

cosmetic applications. These findings suggest that the nanoemulsified red fungal extract can enhance the 

efficacy of lipstick formulations, offering multifunctional benefits such as antioxidant, skin-lightening, and 

anti-wrinkle effects. Further irritation testing is required to confirm the safety and efficacy of the product. 
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