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Abstract

3-Hydroxypropionic acid (3-HP) is a value-added chemical, which can be used to produce a wide range of
chemical derivatives, and that can be produced from renewable glycerol by microbial bioconversion. For
enhancing 3-HP production, this work aimed to isolate and select strains with potential to perform as the cell
factory for bioconversion of glycerol to 3-HP. One hundred and ninety eight natural source samples were
collected, cultivated and screened for 3-hydroxypropionic acid-producing microorganisms. Only 26 isolated
strains were found with the ability to bioconvert the substrate to 3-HP. One of them was selected because it
gave the highest 3-HP production, and it was identified as Klebsiella pneumoniae by the 16S rRNA gene
analysis system, and named Y26. Product optimization conditions were also studied and the best
experimental condition for bioconversion of glycerol to 3-HP was established using a rich medium
containing 8% (W/v) glycerol as the sole carbon source at 37°C in a rotary shaker at 150 rpm, yielding 7.9 +
1.0 g 3HP/L.

Keywords: Bioconversion, Glycerol, 3-Hydroxypropionic acid, Klebsiella pneumonia, Screening

*Corresponding author. Email: kssomphi@kmitl.ac.th, chakrit.tac@kmutt.ac.th patthra.pas@kmutt.ac.th,
khanok.rat@kmutt.ac.th

56 ' The 12" International Symposium on Biocontrol and Biotechnology

60



61

Isolation and Screening of Microorganisms with
Potential for Bioconversion of Glycerol to
3-Hydroxypropionic Acid

Somphit Sornyotha®™, Chakrit Tachaapaikoon?, Patthra Pason%, and Khanok Ratanakhanokchaif

$ Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand
t# Pilot Plant Development and Training Institute, King Mongkut's University of Technology Thonburi, Bangkok 10150, Thailand
T Enzyme Technology Laboratory, School of Bioresources and Technology, King Mongkut’s University of Technology Thonburi, Bangkok 10150,
Thailand

3-Hydroxypropionic acid (3-HP) is a value-added chemical, which can be used to produce a wide *

- range of chemical derivatives, and that can be produced from renewable glycerol by microbial
bioconversion. For enhancing 3-HP production, this work aimed to isolate and select strains with potential
to perform as the cell factory for bioconversion of glycerol to 3-HP. One hundred and ninety eight natural
source samples were collected, cultivated and screened for 3-hydroxypropionic acid-producing
microorganisms. Only 26 isolated strains were found with the ability to bioconvert the substrate to 3-HP.
One of them was selected because it gave the highest 3-HP production, and it was identified as Klebsiella
pnecumoniae by the 16S rRNA gene analysis system, and named Y26. Product optimization conditions were
also studied and the best experimental condition for bioconversion of glycerol to 3-HP was established
. using a rich medium containing 8% (w/v) glycerol as the sole carbon source at 37 °C in a rotary shaker at
%150 rpm, yielding 7.9 +1.0 g 3HP/L.

% Isolation and Screening of Bacterial Producing 3-HP *
* One hundred and ninety eight ¢ One of them was selc.ected
natural source samples were + Colonies dissolving CaCo, because it gave the lug.hest
z collected from many parts of were isolated and studied 3-HP production, and it
& Thailand. for 3-HP production. was identified as Klebsiella
¢ pneumoniae, and named
Y26.
» Natural sources were .
added into medium > (:tn]y 26 ISOI"‘;ed .
containing 2% (w/v) o
i glycerol as a carbon source. with the ability to
bioconvert the
» When turbidity was glycerol to 3-HP. 100x
observed in the test tubes,
the culture broth was
streaked on agar medium
containing 0.5% (w/v)
CaCo,.
¥ Optimization of 3-HP Production by Strain Y26 %
* Profiles of cell and 3-HP
concentrations of a strain
Y26. * Bioconversion of glycerol to 3-HP by a strain Y26 at 37°C.
- s - 3-HP (g/L)
lia ” (Gl 2% (w/v) Glycerol | 4% (w/v) Glycerol | 6% (w/v) Glycerol | 8% (w/v) Glycerol | 10% (w/v) Glycerol
:‘ Shake-flask 3.1+ 0.4 4.8+0.7 6.2+0.6 7.9+1.0 5.3+0.7
3 % Static 2510.6 3.2+0.9 41+£1.0 45+0.7 3.8+0.8
« The best condition for bioconversion of glycerol to 3-HP was established using a rich medium
i~ . containing 8% (w/v) glycerol as the sole carbon source at 37 °C in a rotary shaker at 150 rpm,
e AR T, yielding 7.9 1.0 g 3HP/L.
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