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PHONGSAKORN KUNHORM : DEVELOPMENT OF EFFECTIVE COSMECEUTICAL
AND NUTRACEUTICAL INGREDIENTS FROM CORDYCEPS MILITARIS AND
SECRETOME EXTRACTS. THESIS ADVISOR : ASSOC. PROF. PARINYA NOISA, Ph.D.,
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Keyword: CORDYCEPS MILITARIS/CORDYCEPIN/STATIC LIQUID CULTURE/EPIGENETIC
MODIFICATION/NATURAL KILLER CELL/CANCER/IMMUNE SYSTEM/KERATINOCYTE/
HACAT/DERMAL FIBROBLAST/SECRETOME/SKIN REGENERATION/WOUND HEALING

Effective bioactive ingredients are needed to stay ahead of the competition in
the nutraceutical and cosmeceutical industries. In this study, we develop the novel
production procedures of cordycepin and secretome extracts and used them as such
promising bioactive ingredients. To increase cordycepin production, epigenetic
modification was performed to static liquid cultures. Cordyceps militaris was grown in
a static liquid culture with valproic acid, a histone deacetylase (HDAC) inhibitor, added
to change the epigenetic state. Fifty micromolar valproic acid increased cordycepin
production up to 41.187% by increasing global histone acetylation and upregulating 5'-
nucleotidase, adenylate kinase, phosphorybosyltransferase, Cnsl, Cns2, Cns3, and
Cnsd. Cordycepin production peaked at 2,835.32 mg/L in a 400 mL working volume.
Therefore, epigenetic modification may enhance cordycepin production by changing
the gene regulatory network of C. militaris. Then, we examined the biological effects
of cordycepin on NK-92 cell physiology, cell stage development, and cytokine
production that could result in the enhancement of cytotoxicity of NK cells against
cancer cells. The cordycepin treatment of NK-92 cells improved their cytotoxicity
against THP-1 and U-251 cells. In addition, cordycepin greatly stimulated the synthesis
of TNF-, IFN-, IL-2, and IL-12 cytokine-related genes and the release of IFN- and
granzyme B from NK-92 cells. Cordycepin was shown to increase the maturation of NK-
92 cells by lowering the expression of the immature marker CD27 and increasing the
expression of the mature markers CD11b, CD16, and NKG2D. Such results encouraged
the development of cordycepin as an active ingredient in anti-cancer nutraceutical
products. For secretome production, we modulated cytokine components and

increase the quality of HaCaT secretome, by means of cordycepin administration. The



secretome produced by such strategy was designated as cordycepin-induced HaCaT
secretome (CHS). The results suggested that CHS induced facilitated fibroblast
proliferation/migration, ROS scavenging, extracellular matrix formation, and autophagy.
These improved bioactivities of CHS may be attributable to an increase in important
cytokines, including as CXCL1, IL-1Ra, IL-8, MIF, and PAI-1. Together, cordycepin and
CHS might be demonstrated as promising bioactive compounds for nutraceutical and

cosmeceutical formulations.
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