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ABSTRACT
The fermentation and chemical characters of the endophytic fungus from

Dendrobium huoshanense

by Hu Dejun

Thesis Supervisor: Professor Li Shaoping
Major: Chinese Medicinal Sciences

Dendrobium huoshanense Tang et Cheng, (Huoshanshihu in Chinese), a
well-known traditional Chinese medicine (TCM) recorded as first grade in Shen Nong
Ben Cao Jing, is used for treatment of asthenia pyrosyndrome, dim vision and
retching, etc. Modern pharmacology showed that it also has anti-oxidation, enhance
immunity, anti-tumor and other effects. D. huoshanense grows in the stones of
mist-shrouded cliffs or among the towering trees gaps. The harsh growth environment
of D. huoshanense leads to the scarcity of natural resources of D. huoshanense. It is
worse for the over-excavation of wild resources. From the late 50s in the 20th century,
in China, many research focused on the sustainable development of D. huoshanense.
The main ways include: (1) the way of sterile germination on the seed of D.
huoshanense; (2) Plantlets organogenesis of D. huoshanense; (3) PLB
(Protocorm-like body) occurring pathway; (4) Artificial cultivation of D.
huoshanense.™ Although plantlets of D. huoshanense were successfully transplanted in
1985, but so far, the scale is very small, the problem that low survival rate on
transplanting into field has not been fundamentally solved, it is hard to achieve
large-scale production. Dendrobium has important medicinal value, but the amount of
the plants is rare, especially D. huoshanense. Endophytic fungi have an important
relationship with plants, which have been isolated from many plants, including the

species of Dendrobium, and many of these endophytic fungi had pharmacologically
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activity, they have a symbiotic relationship with the host plants and their chemical
compositions also have a certain similarity with host plants. With the development of
fermentation industry, mycelium and broth can be obtained from the fermentation of
the endophytic fungi isolated from Dendrobium, which may have fully/partially

replace of the effective components in Dendrobium.

An endophytic fungus called HS-01 was isolated from living D. huoshanense in
this subject, and was fermented for the accumulation of mycelium. The mycelium was
extracted by ethanol and the extract was used for chemical separation. Meanwhile, the
quantitative analysis of D. huoshanense and HS-01 were done by different methods

including GC and HPLC.

The thesis includes five chapters. Chapter 1 reviewed the advance detailed on the
research progress of D. huoshanense, the chemical constituents of Dendrobium, the
overview on the endophyte of Dendrobium and medicinal plants. In Chapter 2, the
isolation and culture of endophyte isolated from D. huoshanense (HS-01) was taken
to get the mycelium. A comparison of all components in endophytic fungus and D.
huoshanense was taken by the way of established multi-column chromatography. The
results showed that the response is not enough for the quantative analysis of the
polysaccharides by this mass condition, and the column Aqg-C18 is not suitable for the
analysis of the low polar conponents. From the MS data, it also showed that the D.
huoshanese contained fructose, glucose, and sucrose, while the HS-01 contains
mannitol. Chapter 3 made an initial analysis on the alcohol extract of D.
huoshanense and HS-01 by liquid chromatography; four peaks were found with the
same retention time and the same spectrum. Indexing to the peaks at the same
chromatogram time, the extraction conditions were optimized. After the separation of
the target compounds, four fatty acids including palmitic acid, linoleic acid, oleic acid
and stearic acid were got to be identified by NMR and GC-MS. Then all the fatty
acids in endophytic fungus and D. huoshanense were compared by GC-MS through
the one step derivatization using BSTFA. The result showed that the palmitoleic acid,
palmitic acid, linoleic acid, oleic acid and stearic acid are both in D. huoshanese and
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its endophyte HS-01. Meanwhile, the D. huoshanese contains myristic acid,
pentadecanoic acid, docosanoic acid; but HS-01 contains lauric acid, lignoceric acid,
and ergosterol. In Chapter 4 an established method, saccharides mapping, based on
enzymatic (carbohydrase) digestion and subsequent chromatographic analysis of
enzymatic hydrolysate, was successfully applied to find same glycosidic bond of
crude polysaccharides in the fungus and host plant D. huoshanense. Both of the two
samples have response on cellulose and pectinase, the corresponding glycosidic bond
are B -(1 = 4)-D-glucose glucosidic linkage and a -(1 — 4)-D-galacturonic acid
glucosidic linkage. So the possibility of the same polysaccharides produced by the
two samples existed Chapter 5 was a summary of this study.

Key words: Dendrobium huoshanense; Endophyte; multiple components; fatty acids;

GC-MS; polysaccharides; saccharides mapping.
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