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Stability assessment of E and NE: color, odor, pH, and
homogeneity under accelerated conditions
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Heating-cooling
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Dark-light

Day 0 171.36±4.08 

152.93±3.36 

242.06±7.85
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Particle size 

% Elastase inhibition
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Tween 801.
Glycerin2.
Poloxamer 1883.
Phenoxyethanol 4.
Distilled water    5.

Preparation of NE

Size = 171.36±4.08 nm Coconut oil 18 %1.
E                0.2 %2.
Span 80      14  %3.
Bee-wax      0.2 %4.

Water phase
Tween 80            4 %1.
Glycerin              1 %  2.
Poloxamer 188    2 %3.
Phenoxyethanol   0.2 %4.
Distilled water     60 %5.
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 Stability of color + bioactivities

The NE had a uniform particle size,
remaining below 200 nm.

NE is more stable than E
under all tested

accelerated conditions.

All three formulations are usable. Formula 1 suits sensitive skin but has an undesirable odor.
Formula 2 has added fragrance for a fresh scent, while Formula 3 uses vitamin E to reduce rancid

odor and remains fragrance-free.

 Abstract

NE has uniform
consistency and
a lighter color.

Particle size was evaluated
under accelerated
conditions, with no

significant difference 
(p > 0.001), 

indicating good stability.
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IC₅₀ values of E on cosmetic bioactivities 

      This study investigates the cosmetic bioactivities of the red pigment extract (E) produced by an endophytic fungus Nigrospora aurantiaca
CMU-ZY2045 and explores its potential enhancement through nanoemulsion for application in lipstick formulations. Cosmetic bioactivities
were evaluated for antioxidant, anti-tyrosinase, and anti-elastase properties. The results revealed that E 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 (NE) further
enhanced its cosmetic bioactivities, yielding IC₅₀ values of 0.15±0.02, 0.40±0.07, and 0.05±0.01 mg/mL, respectively. NE demonstrated
excellent stability under accelerated conditions, including heating-cooling, freeze-thaw, and dark-light cycles, while the cometic
bioactivities of E declined under the same conditions. NE was incorporated into a lipstick formulation and studied of physical stability under
accelerated conditions, compared to a formulation containing the non-nanoemulsified extract. These findings suggest that NE can enhance
the efficacy of lipstick formulations, offering multifunctional benefits such as antioxidant, skin-lightening, and anti-wrinkle effects. 
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Study on the cosmetic bioactivities of E

To evaluate the cosmetic bioactivities of the red pigment extract (E),
including   its antioxidant , anti-tyrosinase, and anti-elastase properties

To enhance cosmetic bioactivities stability and color retention of the red
pigment extract (E) via nanoencapsulation technology

To develop a lipstick formulation containing a nanoemulsification of the
red pigment extract (NE)
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Nanoencapsulation of Endophytic Fungal Extract 
(CMU-ZY2045) for Enhanced Efficacy in Lipstick Formulations
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Condition I Condition II Condition III

Heating-cooling   : No changes in color, pH, odor, and homogeneity.

Freeze-thaw          : Significant color change, pH and odor remained stable. 
                                  E remained homogeneous, but NE became heterogeneous.

Dark-light             : Slight fading of color, but pH, odor, 
                                 and homogeneity remained unchanged. There was no significant difference (p > 0.001).
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