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Abstract

Abstract

Microbial oils, referring to oils produced by microorganisms with carbohydrate
source(carbohydrates, hydrocarbons and ordinary fats), nitrogen sources and
inorganic chemicals, were called single cell oil as well. With the population growth
and social progress, the contradiction between demand of oil and shortage of natural
resources is increasingly intensifying. On the other hand, the environmental pollution
becomes more and more serious. So we need to found new types of cleaning energy
resources. Vast diversity of raw materials, short fermentation period, being renewable,
low costs and environmental friendliness made microbial oils the focus of researchers.
It was of vital importance to relieve the shortage supply of resources, to terminate the
environment deteriorating by exploration of microbial oils.

In this paper, we carried out a series of experiments, including screening,
mutating,identifying, optimizing fementation process and analyzing its fatty acids,
providing a theoretical basis For microbial oil production. The main results are as
follows:

1. 38 oleaginous fungus were isolated from 10 soil samples by staining the fat
particle of the cells with Sudan Black B. Strain MD2 was selected by investigating the
glucose and oil production rate by shaking flask fermentation, oil content of which
was up to 27.96%(m/m) and the oil gave off aroma compounds. Morphological
properties as well as the 18S rRNA sequence analysis identified the strain as
Rhodotorula species, preliminarily.

2. In order to improve oil yield of Rhodotorula sp. MD2, some mutation
methods, such as UV mutation, nitrosoguanidine (NTG) mutation and their
combination, were used to screen high-yield oil strains. Finally, one strain MD2-1 was
obtained through interview screening and senior screening. The oil yield of mutation
was reached 5.32 g/L and improved by 13.44 % compared with original strain. It’s

production characteristic had no significant change through successive transfer of
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culture. And it was found that genetic characteristics of MD2-1 were rather stable.

3. The lipid was extracted from the strain Rhodotorula sp. MD2-1 by
Thermal-acid method, and its fatty acids was analyzed by GC—MS. The results
showed that Rhodotorula sp. MD2-1 exhibited strong ability to produce lipid, and the
total amount of lipid represented an average of 41.40% of the dry strain weight. The
fatty acid composition of the lipid from Rhodotorula sp. MD2-1 was special, and the
10—octadecenoic acid accounted for 71.53% of the total fatty acids.

4. The conditions of fermentation were optimized by single factor and
orthogonal experiments. The optimal fermentation medium compositions were as
follows:80 g/L glucose, 0.5 g/L (NH4)2SO,4, 1.0 g/L MgSO,;The optimum culture
conditions were initial pH5.0, temperature 28 °C, Inoculation amount 10%(V/V),
rotation speed of rocking bed 150 rpm, broths volume in shake flask 80 mL/500 mL
and culture time 144 h. oil yield and biomass under the optimum conditions were
5.587 g/L, 16.725 g/L, oil production improved 28.11% of the value of the initial.

Rhodotorula sp. MD2 with stable performance, higher production oil and
strongly aroma was screened in the thesis. mutagenized to obtain the mutant
MD2-1.Thermal-acid method to determine the content was adopted and fermentation
conditions were also optimized. This study laid foundation for future research of
microbial oils.

Key words: Marine fungus; mutagenesis; fatty acid; composition analysis;

fermentation process
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