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Abstract—Rising concerns of energy price and environmental 
concerns has led to consideration of biodiesel as one of the most 
promising potential substitute for traditional energy oil. Oleaginous 
yeasts, that accumulate lipids upto 50% of its body weight, has been 
reported to grow on various cheap carbon sources including 
industrial effluents, are considered as invaluable sources of 
triglycerides. Using cheap sources of growth has been a challenge. 
We obtained waste material such as peels of fruits and 
unedible/discarded parts of vegetables e.g. cauliflower stubs, pea 
pods, etc which pollute vegetable markets (mandis) in India for using 
as a fermentation medium. Pretreatment of waste by steaming and 
subsequent cultivation of yeasts in this extract has been studied and 
accumulation of lipids has been analysed at various growth stages. 

1. INTRODUCTION 

Under the premise of high energy price with estimated 
petroleum crisis, biodiesel extracted from plant oil, animal fat 
and microorganisms is considered as a promising replacement 
for fossil raw material considering as 1st generation, 2nd 
generation and 3rd generation biodiesel respectively. Biodiesel 
production of the 3rd generation using fatty acids produced by 
oleaginous microorganisms for the trans-esterification into the 
FAMEs/FAEEs. In general, microorganisms that accumulate 
more than 20–25% of their cell dry weight in the form of 
lipids are referred to as oleaginous species [1]. Especially the 
use of oleaginous yeast is a promising approach since they 
stand out from other heterotrophic microorganisms in terms of 
fast growth rate and high lipid content in fermentation 
bioreactors of batch and fed batch culture medium [2-4]. In 
addition, their lipids are mainly composed of triacylglycerols, 
which make their chemical characteristics and thus the 
potential applications comparable to plant oil [2]. A variety of 
fermentation substrates have been tested for their ability to 
serve oleaginous yeast as adequate growth and production 
media, including, for example, effluent from steam fish 
processing [5], whey [6], municipal wastewater and sewage 
sludge [7-9], lignocellulosic materials [10], molasses [11-13], 
glycerol [14] and starch wastewater [15]. Carbohydrates 

derived from lignocellulosic materials have been used to 
culture oleaginous yeasts for microbial lipids [1, 3-5, 16]. 

Oleaginous yeasts such as Rhodotorula glutinis is able to 
accumulate up to 70% of its cell dry weight in the form of 
lipids [17] with a biomass production up to 180 gL−1 in rich 
fermentation media [18]. Additionally, the fatty acid profile is 
rich in palmitic, oleic, and linolenic acid [19] and therefore 
comparable to vegetable oils allowing biodiesel production. In 
addition, it is comparatively unproblematic to handle, being 
nontoxic and easy to grow and harvest [13].  

2. MATERIALS AND METHODS  

2.1 Isolation and culture medium 

To isolate new strains, the medium used contained 
:((NH4)2SO4– 1g/l; Glycerol-100g/l; KH2PO4-1g/L; 
MgSO4.7H2O – 0.5gm/L; Yeast extract – 0.2g/l) containing 
antibiotic streptomycin. Strains also grew in xylose (2%) 
containing medium.  

Soil sample was collected from areas where we expected 
enrichment of carbon sources e.g. sewage and road side 
restaurants. 5gm of soil was inoculated in 50mL growing 
medium and was incubated for 24hours. Isolated new strains 
were then spread on to the xylose as well as glucose plates 
with concentration 100µl and 500µl of the sample. 

Strains were then maintained on minimal media (glucose 5 g/l 
; Na2HPO4 6 g/l ; NaCl 5 g/l ; KH2PO4 3 g/l ; NH4Cl 2 g/l ; 
MgSO4 0.1 g/l ; yeast extract 2 g/l) solidified with 1.5% agar. 

2.2 Culture conditions 

Cells were maintained on agar- solidified medium in petri 
dishes. Inoculum for production of cultures on waste was 
grown in 100mL flasks containing 10mL medium and agitated 
at 120 rpm, 300C. 
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