Downloaded from orbit.dtu.dk on: Oct 24, 2021

DTU DTU Library

i

Succinic acid production from Jerusalem artichoke

Gunnarsson, Ingo6lfur Bragi; Karakashev, Dimitar Borisov; Angelidaki, Irini

Publication date:
2013

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Gunnarsson, |. B., Karakashev, D. B., & Angelidaki, I. (2013). Succinic acid production from Jerusalem
artichoke. Poster session presented at EU BC&E 21st European Biomass Conference and Exhibition,
Copenhagen, Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://orbit.dtu.dk/en/publications/b3f0614f-db5f-4c9e-bfae-475c4cb53082

DTU Envitonment
Department of Environmental Engineering

Technical University of Denmark DTU
o

oo
oo

Succinic acid production from Jerusalem artichoke tubers

Ingolfur B. Gunnarsson, Dimitar B. Karakashev and Irini Angelidaki

Succinic acid

Succinic acid is currently produced from petro chemicals.

Has applications in agricultural, food, chemical and pharmaceutical
industries.

A. succinogenes 130Z produces succinic acid in large amounts during
fermentation.

Theoretically consumes 1 mol CO, per 1 mol succinic acid produced.

Could contribute to the abatement of CO, emissions at a time when
CO, levels in earth’s atmosphere are at an all time high (>400 ppm).

Jerusalem artichoke tubers

Root vegetables rich in inulin.

Inulin is a D-fructose and D-glucose
polysaccharide.

Poor digestibility in humans.

Investigate using Jerusalem artichoke
tubers for producing succinic acid.

Fermentation of pure sugars (batch bottles):

Succinic acid (SA) yield was 83% when D-glucose was the substrate
compared to 72% yield SA when D-fructose was the substrate.

D-glucose utilization was 93% compared to 88.5% D-fructose utilization.

Glucose  Fructose

0 hours  Initial reducing sugar (g/L) 48.0+0.5 | 46.2+0.3
48 hours Residual reducing sugar (g/L) 34+02 | 5440.1
Succinic acid (g/L) 37.2+£0.6 | 29.440.1
Formic acid (g/L) 58+t0.2 | 7.0+0.2
Acetic acid (g/L) 82+0.1 | 7.2+0.5
Sugar utilization (%o) 93.0+0.5 | 88.5+0.2
Succinic acid yield™ (%) 83.0+x1.3 | 72.0£0.5

Fermentation of tuber hydrolysates:

SA yield was 80.2% in bottles compared to 77.9% in 3-L bioreactor. However
the SA production was increased by 26.4% in 3-L bioreactor and the

D-fructose utilization increased from 68.5% to 96.5%.
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Conclusions

* This is the first report on the use of Jerusalem artichoke tuber hydrolysate as substrate for succinic acid production by

A. succinogenes.

* Succinic acid was successfully produced, where the highest succinic acid concentration was 26.8 g/L and the highest succinic

acid yield observed was 80.2%.

* A. succinogenes 130Z utilized both D-fructose and D-glucose in the tuber hydrolysates.

* The importance of pH control and its effect on D-fructose utilization during succinic acid production was clearly observed
when results from batch bottles and 3-L bioreactor were compared.

* Jerusalem artichoke tubers as raw material for succinic acid production is a very attractive option compared to other types of

biomass tested for succinic acid production.
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