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Cordyceps sinensis (Berk.) Sacc., also called Dong-Chong-Xia-Cao in Chinese, is a parasitic fungus growing on the larva of the caterpillar. It has been traditionally used for lung nourishing and kidney improvement, as well as relieving cough and reducing phlegm in China. Cultured mycelium of some fungal strains isolated from natural C. sinensis has been widely consumed in the market in order to meet the increasing demand for the natural sources. However, whether these two kinds of C. sinensis possess the similar chemical composition and bioactivities is still unknown. 
Therefore, in our study, we aimed to figure out the similarities and differences between natural C. sinensis and cultured mycelium in terms of the chemical composition and contents, especially the properties of polysaccharide. Results showed that the cultured mycelium contained significantly higher contents of fat, amino acids, adenine, adenosine and polysaccharide, while the natural materials had higher levels of mannitol. Glutamic acid was the most abundant amino acid in C. sinensis; arginine was the second major amino acid in natural samples, while in cultured sample it contained large quantity of aspartic acid and leucine. Besides, the major fatty acid was in natural one was oleic acid, but in cultured mycelium the majority was linoleic acid. Cordycepin, a well-known bioactive component in Cordyceps, was not detected in both natural and cultured materials. Additionally, in vitro antioxidant evaluations showed that the water extract of cultured mycelium had a stronger ability in scavenging DPPH and hydroxyl radicals, as well as a higher reducing power, which might be related to the higher content of total phenolics.
On the other hand, we further isolated and purified the water-extracted polysaccharide, and compared their structural features afterwards. The results showed that the polysaccharide from natural C. sinensis was a kind of high-molecular weight α-1,4-glucan with potent immunostimulatory effect on macrophages. But in cultured C. sinensis, the structure of polysaccharide was very complex, mainly comprised of galactose, glucose and mannose, and only some structural fragments were observed so far. β-1,4-galactose was probably constituted the backbone of the cultured polysaccharide. Besides, a low-molecular-weight novel galactomannan and a high-molecular-weight β-1,3-glucan were found in natural C. sinensis as well using alkali extraction, and such structures were not found in cultured mycelium at present. Our work will provide comprehensive information on the advanced structural characteristics of polysaccharides from C. sinensis, and will also be helpful for further studying the structure and activity relationship of polysaccharides.
