
UV analysis was also used to confirm the presence
of vanillin. Because the peaks and valleys of the
graphs are at similar wavelengths, this strongly
suggests that the cells produced vanillin.

Results/Findings

HPLC confirmed the presence of vanillin and
confirmed the absence of ferulic acid. This strongly
suggests that the ferulic acid was converted to
vanillin.

A Better Vanilla Introduction
Natural vanilla from vanilla orchids (genus
Vanilla) costs approximately $500 per kilogram
(Gelski 2019). Because of this, most commercial
vanilla uses artificial vanilla. Vanillin, the
compound that gives both natural and artificial
vanilla its distinct flavor, is the most important
and the most expensive compound in artificial
vanilla.
Currently, most artificial vanilla is produced
using chemical synthesis. Compounds used in the
process can be toxic or dangerous to the
workers that produce it.

Objective
Using bacteria and enzymes to produce
vanillin will lead to safer worker conditions
and lower costs, and potentially a more
environmentally friendly production of
vanilla. 
Another advantage of using bacteria to
produce vanillin, is that under current US
and EU law, biosynthetic vanillin could be
labeled as a natural flavoring. An
advantage that chemosynthetic vanilla
doesn't have.

Methodology
Plasmids were added to a sample of E. coli BL21(DE3)
and incubated in an ice bath for 30 min.
The bacteria were heat and cold shocked then
incubated for an hour.
Samples were then poured onto plates laced with
kanamycin and chloramphenicol then grown
overnight. The plasmids contain specific antibiotic
resistant genes, so only the bacteria that had both
plasmids could survive on the plate.
Colonies from the plate were then grown in a flask.
IPTG (a lactose analog) was added to the flask. The
flask was then incubated at 28℃ for 12 hours.
Ferulic acid was then added to the flask and
incubated for 24 hours.

Method

Ferulic acid was added to the flask. After
24 hours, the amount of vanillin was

measured.

Colonies were grown on a plate, then
transferred to a flask.

Plasmids pWB4 and pCB8 were added to
samples of E. coli.
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The results from the HPLC and UV analysis
confirm that vanillin was produced. This
shows that the cotransformation was
successful, and that the cells are able to
convert ferulic acid (a metabolic
intermediate) to vanillin.
Future work will include vanillin yield
optimization, carbon source optimization,
and upscaling the process.
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