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Cordyceps militaris is a valuable natural resource with diverse applications in medicine, foods, and cosmetics. In cosmetics, it demonstrates
significant potential by inhibiting key enzymes such as tyrosinase and elastase, which are associated with skin pigmentation and aging. However,
the incorporation of crude C. militaris extract (CE) info cosmetic formulations presents challenges, including instability, browning, and unpleasant
Inhibit #° o oTEEees \\ odor. To address these issues, a nanoencapsulation strategy was employed to enhance the stability of the bioactive compounds and preserving
}.’ Unpleasant odor [ the color and odor of the formulation. This study aimed to optimize the preparation of a nanoemulsion of C. militaris extract (NCE), evaluate its

N\ / cosmetic bioactivities, stability, and applied for facial cream formulation. The 95% ethanolic extract of C. militaris was prepared and assessed for its
antfioxidant, anti-tyrosinase, and anti-elastase activities. The extract was then encapsulated using a nanoemulsion protocol, and its bioactivities and
Improve /’—".".'"'.':"\ physical properties were compared with those of the crude extract. Stability was evaluated under accelerated conditions prior to formulating the
—) ! Cosmetic bioactivities facial cream. The results demonstrated that the crude extract exhibited antioxidant, anfti-tyrosinase, and anti-elastase activities with IC50 values of
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C. militaris C. militaris powder C. militaris C. militaris Facial cream : e Antioxidant activity : 2.611£0.155, 2.980+0.262, and 1.567+0.130 mg/ml, respectively. The nanoemulsified extract (NCE) showed significantly improved anfioxidant activity
extract nanoemulsion formulation { e Anfi-tyrosinase activity ; (IC50 of 2.094+0.067 mg/ml) and maintained comparable anti-tyrosinase and anti-elastase effects. It also exhibited superior stability in color and
‘.* Anti-elastase activity ¢ odor, though bioactivity slightly decreased. These findings address the initial challenges of instability and sensory degradation, labeling the way for

Sem e -~ the development of a stable and efficacious facial cream formulation.
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: G - o o ) T e Creams containing C. militaris ¢ [Instability (Vo-Nguyen et al., 2023) o Enhances the stability of active ingredients in the extract
' * ¢ Fruiting bodies: Antioxidant : . :
‘ d Anti-t . polysaccharides extract ¢ Browning (Kanlayavattanakul et al., 2023) o Can effectively mask the odor and color of the extract e To develo a facial cream  formulation
e Adenosine and Cordycepin Aana ANTIFYrosindse e Serum product e Unpleasant odor o Can be utilized as a key ingredient in cosmetic products p N
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Golden Cordyceps Bioactive compounds Cosmetic bioactivities Cosmetic formulation issue Limitations of C. militaris How to soft the problems
(Cordyceps militaris)
1. Preparation of C. militaris extract (CE) 2. Cosmetic bioactivities assay of CE 3. Preparation of nanoemulsified C. militaris extract (NCE) 4. Cosmetic bioactivities assay of NCE
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\ ® 358 I & High inhibition ‘, 2.Extract (CE)  2.Glycerin : Using homogenizer NN I & High inhibitiony
\CE B ', @ Low inhibition 3.Span 80 3. Poloxamer 188 hot plate stirrers NCE O 2L8 \, @ Low inhibition /
Anfi-elastase activity s j ' ' Anfi-elastase activit ’
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6. Size analysis of NCE 5. Stability testing of CE and NCE under accelerated conditions Physical characteristics study
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NCE under accelerated conditions Control FT DL HC .
\ Dilute with water ontro NanosSizer / Freeze 24 hr./Thaw 24 hr. : é cycles e Antioxidant activity
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7. Preparation of facial cream using CE with NCE

Dark 24 hr./Light 24 hr. : 6 cycles

&45°C m

n

& 4°C
S

- —
v

V

NCE

(ol

’
\

/4

h----—’

¥ r r r rr rrr r r rFr 8§ §F B _J

NCE Base cream facial cream Facial cream \ Heating 24 hr./Cooling 24 hr. : 6 cycles 7
\ formulation produc’ry \ N e ————— ! /
Res U "s 3. Stability testing of CE and NCE under accelerated conditions 4. Appearance of facial creams containing from NCE

3.1 Physical characteristics of CE and NCE
1. 1C50 values of the cosmetic bioactivities of CE Freeze/Thaw Dark/Light Heating/Cooling
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IC50 (mg/ml) IC100 (mg/ml) | 1C50 (mg/ml) | IC100(mg/ml) | IC50(mg/ml) [ 1C100 (mg/ml) CE (Day0) CE (Day é) NCE (Day 0) NCE (Day 6) CE (Day0) CE (Dayé) NCE (Day 0) NCE (Day 6) CE (Day 0) CE (Day 6) NCE (Day 0) NCE (Day 6)
2.37 £ 0.06 7.15+0.06 4.69 +0.46 17.58 +0.46 9.04 £ 0.64 18.11 £0.64 Layer separation Color Odor pH ¢ CE (Dissolve with 95% ethanol) 25 mi ™
Accelerated condition Day '\\ + Base cream 25 g + Vitamin E 500 ul /
The final concentration of C. militaris extract (CE) used for preparing nanoemulsion was 40 mg/mi CE NCE CE NCE CE NCE CE NCE TSmmmmmmmsmsmmsmsmsmseseseseseeooooooo ’
Physical characteristics of CE Physical characteristics of NCE
Freeze/Thaw 0 No No DY CW ++ + 5 4 o H
6 Yes Yes Y CW + + 5 4 omogeneous ¢ Homogeneous
2. Physical and chemical characteristics of NCE Dark;/Light 0 No No DY CW - + 5 4 * Dark yellow * Creamy yellow
6 Yes Yes Y CW + + 5 4 ¢ Slight rancid smell e No rancid smell
Heating/Cooling 0 No No DY CW ++ + 5 4
i Ty - 6 No Yes Y CW + + 5 4 The characteristics of the two facial cream formulas are clearly different in
Label color and odor. Formula 1 (CE) is dark yellow with a rancid odor, while
, Yes: Separate layers, No: No separation, DY: Dark yellow, Y: Yellow, CW: Creamy white, ++: Bad smell, +: Odor has reduced Formula 2 (NCE) is creamy yellow and odorless.
NCE can effectively mask the color and odor of the CE
3.2 Cosmetic bioactivities of CE and NCE
. o 6 . Antioxidant activity (DPPH assa Anti-tyrosinase activit Anti-elastase activit
Oil phase Water phase Oil in Water (O/W) C. militaris ty ( Y) s 4 Y Y
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1.Coconut Oil 12%  1.Tween 80 6% Emulsion nanoemulsion 100 | — I I v *:P < 0.0] . ] 1Ps005
. :P<0. ;P <0.
2.Extract 4% 2.Glycerin 2% * Homogeneous 0 1 0
- *Ek
3.Span 80 14% 3.Poloxamer 188 2% * Mustard yellow ) ] ﬁ 0 | . : ol L
4.Beeswax 0.25%  4.Phenoxyethanol 0.1% e Rancid smell reduced ; . T : 70 | . *
5.Water (Adjust the volume to 100%) Y T ; : l
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Comparison of IC50 (mg/ml) values of cosmetic bioactivities between CE and NCE from £ S s I £ 5 T
I 0 g I g
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Anf;g:‘:: :Lsu::]wiy Anti-tyrosinase activity Anti-elastase activity il :: S N T = . ]
CE NCE CE NCE CE NCE 20 - 20 2 l
10 4 10 10 4
4.79 +0.15¢ 2.97 +0.07P 5.85 + 0.24¢ 6.40 +0.17° 9.20 +0.13C 9.01 +0.17¢ . . .
Control (day 0) Freeze/Thaw (day 6) Dark/Light (day 6) Heating/Cooling (day 6) Control (day 0) Freeze/Thaw (day 6) Dark/Light (day 6) Heating/Cooling (day 6) Control (day 0) Freeze/Thaw (day 6) Dark/Light (day 6) Heating/Cooling (day 6)
SlgnlfICOﬂﬂy different (P < 005) Accelerated conditions Accelerated conditions Accelerated conditions
Antioxidant activity (DPPH assay): NCE > CE, Anti-tyrosinase activity: NCE < CE, Anti-elastase activity: NCE = CE m Extract (CE) Nanoemulsified extract (CNE) I Extract (CE) Nanoemulsified extract (CNE) W Extract (CE) Nanoemulsified extract (CNE)
Freeze/Thaw: NCE > CE, Dark/Light: NCE > CE, Heating/Cooling: NCE < CE Freeze/Thaw: NCE = CE, Dark/Light: NCE < CE, Heating/Cooling: NCE < CE Freeze/Thaw: NCE < CE, Dark/Light: NCE < CE, Heating/Cooling: NCE < CE
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* Anti-tyrosinase activity: C}C}
* Anti-elastase activity: )
NCE exhibits significantly greater
, cosmetic biological activity than
CE, particularly in terms of
antioxidant activity
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