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ABSTRACT

Cordyceps is a rare and exotic medicinal genus that has been utilised for generations in traditional Chinese medicine.
China, Bhutan, Nepal, the Tibetan Plateau, and the northeastern parts of India are the main areas where they may be noticed.
Cordycepin . (C10HI303N5),..an - adenosine..derivative generated naturally by Cordyceps militaris, has essential
pharmacological effects. Cordycepin has been shown to have anti-tumot/anti-proliferative, anti-metastatic, apoptosis-
inducing, anti-malaria, anti-microbial, anti-fungal, anti-diabetic/hypoglycemic, and anti-inflammatory qualities, among
other things. The scarcity of native Cordyceps spp., as well as illicit commerce and a lack of growing methods in naturai
habitats, limit the supply of this prized fungus for therapeutic applications. As a result, we attempted to standardize the
technique for large-scale cordycepin manufacturing in a laboratory setting. To measure the cordycepin, we have established
analytical methods by using High-performance liquid chromatography (HPLC) and Ultraviolet-visible spectroscopy (UV
Spec.) Furthermore, different methods were optimised and established to successfully extract cordycepin from biomass,
Solid state fermentation (SSF) was performed to grow the fruiting bodies of C. militaris in jars.

A novel technology was developed using cotton in the SSF which improved the cordycepin content by 138.42 %. Different
liquid culture methods (static, submerged, and mix) were also studied; the Static mode was chosen for future media
optimization studies. Initially, different parameters like the effect of PH, light, media volume, and inoculum percentage
were optimised that affect the cordycepin production. Further, numerous media components, including carbon sources,
nitrogen sources, metals, salts and also the impact of vitamins, aminoe acids, and adenosine that can influence the cordycepin
production were optimized employing the One Factor at a time (OFAT) method. Response surface methodology (RSM)
was used for further optimization to enhance cordycepin production. With both of these approaches, we were able to
increase the yield from the control Potato dextrose broth (PDB) medium, which had a yield of 60.35 mg/L, to 1356.46
mg/L in just 10 days, a 2118.85% improvement. Apart from cordycepin improvement, other metabolites like adenosine,
carotenoids, and fibrinolytic enzymes were also checked. The antioxidant property was also checked by using DPPH.
Silver nanoparticles using cordycepin were synthesized and used for the estimation of 2,4-dichlorophenol in water samples.
The developed SSF and liquid culture methods in this study will overcome the dependency on climatic conditions and
natural fungal growth for cordycepin® production and can improve the availability of the molecule that can be used for
commercial and clinical exploitation for the general well-being of diverse population
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