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Why Switchgrass?y g
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• Established Management
• Genetic Diversity Corn Stover (% used)
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• Molecular Knowledge
Estimates harvests of 10 ton/acre for SG & 2 ton/acre for corn stover
with ethanol yields of 80 gal/ton.

Switchgrass + corn stover allows for better scaling.



Vogel KP, Mitchell RB, Casler MD, Sarath G. Registration of Liberty’s switchgrass. 
Journal of Plant Registrations. 2014;8(3):242-7.



Crop management and land-based ethanol yields

Objectives

p g y

j
• Determine yield response of Summer & Kanlow

versus Liberty
• Determine fertilizer application for 50 vs. 100 lb 

N/acre
D t i h t ti f th i t• Determine harvest time for anthesis versus post-
frost

• Responses:  biomass, chemical composition, & p , p ,
enzymatic yield of sugars (e.g. ethanol)



Switchgrass Biomass Production
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SG Theoretical Ethanol Yield per Mg
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Cellulase Treatment Efficiency
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Cellulase efficiency negatively correlated 
with lignin contentwith lignin content
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Estimated Ethanol Land Productivity
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Yield of corn ethanol = 200 bu/acre x 2.8 gal/bu = 560 gal/acre 5300 L/ha



Beyond Ethanol with Lipid Productiony p

Ji t l 2015Jin et al., 2015



Lipid Producing YeastLipid Producing Yeast
Plan:  To screen Lipomyces and Yarrowia yeasts on dilute-acid 
pretreated switchgrass sugar hydrolysates

Lipomyces:  better lipid producer & ARS culture collection has 
diverse collection.  

Yarrowia:  widely accepted commercial yeast, GRAS, & developed 
transformation system.

Advantage of oleaginous yeast
 Accumulate 20-70+% of their biomass as lipids

 In general, oleaginous yeast have faster growth, higher density 
growth, and allow lower pH conditions than microalgae

 Similar in fatty acid composition to seed oils



Lipomycesp y
In C:N 60:1 dilute acid pretreated switch grass hydrolyzate

120 h

(1000 x)(1000 x)

24 h
120 h

144h



Lipomyces clade screening 
Screening Lipid Production on 100 g/l Lipid Glucose Production Medium
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Biomass hydrolysates are challenging to ferment 
because they contain inhibitorsbecause they contain inhibitors.
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Dilute-acid pretreated switchgrass
- Superior Strains Utilize Undetoxified Hydrolyzate
- Two Stage Process Optimizes High Lipid Titers
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A 2- to 5-Fold Lipid Titer Improvement by
Strain and Process Optimization
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Summaryy

 Switchgrass cultivated on marginal land can compete with corn grain 
for ethanol production.  Biomass productivity controlled overall land-
based ethanol yield.

 Demonstrated lipid titers from switchgrass hydrolysate that are 2-5x 
higher than maximum previously reported for lignocellulose.

 Identified a lesser-known Yarrowia species that was superior to the 
control in terms of lipid content (49.7% of DW) and lipid titer (2.9-fold 
improvement).  Demonstrated successful transformation of top p ) p
performing strains (not shown).


