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Biomass (g/l) & Total lipid (g/l)

EE Biomass
Total lipid

Glucose Pure glycerol Crude glycerol
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Lipid content Total lipid

Carbon source  Final pH Residual Biomass

glucose/glycerol  (g/l) (%) (o)

(9/1)
Glucose 2.08+0.02 8.95+0.38 5.13+0.58 20.60+0.00 1.09+0.13
Pure glycerol  2.27+0.02 18.38+0.19 427+0.12 13.70+0.02 0.57+0.10
Crude glycerol 2.12+0.04 7.29+0.90 540+ 035 2290+0.02 1.24+0.17
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Using crude glycerol as the carbon source for the cultivation of

oleaginous yeast- Rhodotorula glutinis under the irradiation conditions

Hong-Wei Yen”, Yi-Huan Yu
Tunghai University, Taichung, Taiwan
* Corresponding author. Tel: 886-4-23590262-209, Fax: 886-4-23690009,
E-mail: hwyen@thu.edu.tw

It is clear that fossil hydrocarbons are likely to become scarce and costly, methods to
convert biomass to competitive liquid

biofuels are increasingly attractive. R EPa——
. . . . —0— 2LED
Biodiesel production from various —e— 3LED

- - - - - 40 ]
oil-containing sources is one of potential

alternative biofuels, which is quite an
attractive biofuel because of its
biodegradable, nontoxic and renewable
characteristics when converted from
many different oil-containing sources, as
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well as its similar properties to 0 -
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production cost of biodiesel is not Fig 1

economically competitive as compared to traditional petroleum fuels, due to the relatively high cost
of oil feedstock. If plant oils were used for biodiesel production, the cost of the oil-source has been
estimated at 70-85% of the whole production cost. Besides the cost problem, the disputation of
agricultural land usage for food or biofuels also impedes the development of biodiesel from
agricultural crops. Therefore, biodiesel production using microbial lipids, named single cell oils
(SCO), has attracted a great deal of attention in recent years. Microorganisms have often been
considered for the production of oils and fats as an alternative to agricultural and animal sources.
Normally, the microorganisms containing over 20% lipids are classified as oleaginous
microorganisms. Among all oleaginous microorganisms, Rhodotorula glutinis has been regarded as
a potential microbial oil producer. The authors had firstly found the irradiation could enhance the
growth rate of non-photosynthetic R. glutins (Fig 1). Even the mechanism of growth improved by
irradiation in R. glutinis is not clear. The increase of B-carotene production by irradiation was
considered to be one possible reason leading to the increase of growth rate by irradiation. To further
reduce the cost of substrates, crude glycerol directly obtained from a biodiesel production plant
(without any pretreatment in the lab) was adopted as the carbon source for the cultivation of R.
glutinis as compared to the batch with glucose as the carbon source. Notably, glycerol is a



by-product of the biodiesel production process, estimated to be as high as 10% (w/w) of the output.
It is estimated that, globally, nearly 11M tones of biodiesel will be manufactured. About 1.1 M
tones of the glycerol by-product was produced in 2008. In this study, different colors of LED (blue,
green, red and white) were used to find the effects of wavelength on the cells growth, and the
potential of using crude glycerol as the carbon source was examined.\

The results suggested that crude glycerol is an appropriate carbon source for the cultivation
of R. glutinis as compared to the batch using glucose (Fig 2). Conversely, the batch with pure
glycerol had the lowest biomass
among all batches. The reasons
leading to the crude glycerol had the
higher biomass than the batch with
pure glycerol is not yet clear. It might
come from the catalyst adding during
transesterification process for
biodiesel production, which contains
some trace elements and contributes 20
the enhancement of cells growth. The 0 : , , , , , ,
lipid contents in the batches with o o N w0 Timeg(iours) 100 120 M0 160
glucose, pure glycerol and crude Fig 2
glycerol are 55.1+4.2%, 38.8+4.5% and 44.1+2.6% respectively. The results obtained in this study
revealed that the crude glycerol had the great potential applied in the cultivation of R. glutinis for
biodiesel production.
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