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E 440 P LA T il 7 T, PR B 1) TR R KM A AR e B ok
il e an i, AL SRATE, R THIIKRSE 70.0 gL 23 25 h Ak, 74T

I




60.2 g/L 1 —FRFENMT, FALRIET] T 86.0%, r=mmfEiks] 2.40 g/(L h).
>k B A REERINE, TRRNM, UEWEA: Ak

II




Abstract

1,3-Dihydroxyacetone (DHA) is a very important compound, widely involved
in various polymerization and condensation reaction of industrial process, and
usually applied for the production of food, pharmacy, cosmetics and so on.
Nowadays, it also has become a research focus due to rapidly increasing surplus of
glycerol obtained as a by-product of biodiesel fuel manufacturing. In this research,
twenty strains capable of producing DHA from glycerol were isolated from the soil
of the mangrove in Xiamen harbor and one of which named ch20-B1 had relatively
higher converting capability. The strain was identified by 16S rRNA sequence and
systematic biochemical characteristics analysis. The results showed that the strain
belongs to Flavobacterium halmsphilum.

DHA could be obtained with growing cells or resting cells. The fermentation
time and initial glycerol concentrations were studied based on the flask
fermentation.The maximal yield of DHA (28.6 g/L) could be obtained after 30 h
under 30 °C.

A mutant named ch20-1 with higher DHA production and stable inheritance
was obtained by combined mutagenization of UV, LiCl and DES. The maximal yield
of 40.2g/L. of DHA could be obtained with ch20-1 after 30 h and the bioconversion
rate of DHA from glycerol is 74.4%, increasing 40.6% compared to the wild
strain.The DHA productivity had been improved from 0.83 g/(L h) to 1.33 g/(L h).
Plackett-Burman (PB) design and Central Composite Design (CCD) were applied to
screen and optimize the fermentation conditions to produce DHA. The amount of
CaCO;s, and the concentrations of sorbitol and yeast extract, as three key factors,
were found to significantly influence the yield of DHA by PB design and the
following statistic analysis. By CCD design and response surface analysis, the
quadratic model for three significant factors was established with the yield of DHA

as the target response. Under the optimal conditions (i.e., 30 h of fermentation time,
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54.0 g/L of the initial glycerol concentrations, 16.4 g/L. of CaCOs3, 12.7 g/L of yeast
extract and 13.1 g/L of sorbitol), the yield of DHA is 52.0 g/L. with 1.73 g/(L h) of
production intensity. After the tolerance experiment of DHA and glycerol, the DHA
yield concentrations is 61.0 g/Lwith the initial glycerol concentration of 90.0 g/L,
increasing 49.5% compared to the before.In the 5L bioreactor, the DHA yield
concentrations is 70.2 g/L with 2.40 g/(L h) production intensity under the 90.0 g/L
of the initial glycerol concentrations.

Low costs of corn meal hydrolysate and corn steep liquor were emplied in
replace of yeast extract to produce cells.The DHA concentrations was 60.2 g/L after
25 h reaction converted by resting cells with optimal medium.The converting
capability is 86.0% and the production intensity is 2.40 g/(L h).
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