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Introduction Decane Affects DO Probe Measurements Resulting Demonstration of Bisabolene Production
Bisabolane has been identified as a potential biosynthetic alternative to D2 diesel fuel. N Poor DO Control Durin g Batch Phase LJsSIn g — eptad ecane as Internal Standard
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Batch Medium: 900 ml defined medium with 15 glucose & 48 96 144 192 240 288 Figure 4. Severe decane evaporation in 30% reactors compared to 5% reactors
5 g/L galactose Elapsed Time (h) counteracts higher bisabolene titers observed in 30% reactors
Feed Medium: 900 ml defined medium with 500 g/L glucose & \ | e | 9} R o
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Batch/Feeding Time and Rate: 48 hours / 310 hours at ~0.06 ml/min \V/ dec Vo [H o] [/ dec — Decane volume
(~43.2 g glucose/day) : [H,] | H | — Heptadecane concentration

Extractant: 180 ml of decane added 1 hour after Inoculation
5 g/L heptadecane Internal Standard

Dissolved Oxygen (DO): Al1l/A2 — 30% controlled by agitation & aeration
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Temperature and pH: 30°C and 5.0 using 7N NH,OH . 'Broth &

A3/A4 — 5% controlled by agitation & aeration

Bisabolene Yield (g g* glucose)  0.019 0.013 0.010 0.020
Table 1. DO Cascade for reactors controlled at 30% and 5%

PID Out Put —

Agitation (RPM) 177 250.5 309.3 338.7 368.1 412.2 456.3 500.4 588.6 691.5 765

" aeration (Lhr)y 3 3 3 6 12 15 21 27 45 60 75 Su mim ary
ago, _gtation (RPM) 177 2505 324 397.5 4269 471 5151 573.9 632.7 6915 765 Figure 2. (a) Reactor pH and DO process values show decane overlay during batch phase resulted in unreliable 5 o of bisabol duct tod i ation levels b
Aeration(L/hr) 60 60 75 90 105 111 117 123 129 135 135 DO readings, once volume increased above the DO probe readings returned to normal (b) Batch *bemonstration o _ |sa. olene production at 1_'8 L resulted in accumu at.lor? evels between
volume puts DO probe at the interface of decane and broth (c) Accurate DO reading results in increased 2.5 and 6.5 g/L, with yields comparable or higher than those reported In literature
: 0 agitation and thus mixing of solvent and broth *Addition of decane overlay during the initial batch phase is both unnecessary and
DI SSO IVed Oxyg en CO ntrO I I ed at 5 /0 Oxyg en L 1M |tat| on |n h | b | tS Cel I G rOWth undesirable as bisabolene production is low during this phase. Furthermore, decane has

been reported to inhibit cell growth, and its addition resulted in inaccurate DO readings
leading to oxygen limitation during batch growth.

Resulted in Ethanol Accumulation
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Figure 1. Ethanol and glucose titers during batch and feeding phases. Low glucose Figure 3. After initially slow growth during batch phase, at 48 hours feeding starts and the growth rate J EN ERGY Renewable Energy
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consumption rate during batch likely results from poor DO control due to decane. Increases, with 30% reactors show better growth compared to 5% reactors 2
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