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INTRODUCTION RESULTS 

.

The catabolism as well as the biosynthesis of

essentail sugar units like the 3-deoxy-2-uloso-

nic acids plays a central role in many biological

processes. Therefore the preparation of pure

chiral 3-deoxy-2-ulosonic acids is of much im-

portance. Although a number of chemical and

biological methods for the synthesis of uloso-

nic acids have been described, direct asymme-

tric routes are still a challenge. The chemical

synthesis of 2-keto-3-deoxy-D-gluconic acids

(KDG) from reduced building blocks derived

from fossil raw materials involves a multitude

of reaction steps [1-2]. The aldol reaction pro-

ducts from the KDG-aldolase-catalyzed con-

densation of pyruvate with D- and L-glyceral-

dehyde are diastereomeric mixtures [3]. Clos-

tridia have been found to ferment gluconate

via a modified Entner-Doudoroff pathway to 2-

keto-3-deoxygluconate [4], due to the enzyme

gluconate dehydratase. The corresponding

crude enzyme from Alcaligenes faecalis has

also been described for the synthesis of KDG

in a yield of 65% [5]. For the development of a

viable one-step synthesis of KDG from D-

gluconate it was of key importance to have a

new quantitative LC-MS analysis of the

gluconate dehydratase-catalyzed reaction [6].

MATERIALS AND METHODS

LC-MS Analysis:

Chromatogram of the separation of the

reaction components after filtration. Peak 1

refers to gluconic acid and peak 2 to KDG.

The upper panel shows the MS (BPC) and

the lower panel shows the CoronaCAD

chromatograms of the separation of

gluconic acid (peak 1, [M-H]- = 195.052

Da, C6H11O7) and KDG (peak 2, [M-H]- =

177.041 Da, C6H9O6).

LC-MS Analysis:

The GAD enzyme reactions were performed

in a total volume of 10 ml 50 mM MES/KOH

buffer pH 6.0 containing 22 mg D-Gluconic

acid sodium salt and 20 mg MgCl2 . 6H2O.

The mixture was heated to 50°C and 286 µl

GAD purified via heat precipitation, anion

exchange and size exclusion chromatogra-

phy were added with stirring. Aliquots (100

µl) of the reaction mixture were taken in

regular intervals and immediately ultrafiltra-

ted by centrifugation in a MWCO10kDa-

sample tube. The samples were kept at 0-

4°C and analysed by LC-MS to determine

the starting material : product ratio.

The analysis of the samples during the

reaction time were performed on a Dionex

Ultimate 3000 RSLC connected to a Dionex

CoronaCAD and Bruker micrOTOF-Q II via a

static flow-splitting device (LC Packings) at a

ratio of 1:5 (MS:CoronaCAD). The efficient

separation of the polar metabolites gluconic

acid and KDG has been achieved by ion-

pair chromatography using 5 mM dihexyl-

amine acetate in the aqueous mobile phase

at pH 7 (A) and acetonitrile as organic

mobile phase (B) on a Supelco Ascentis

Express C8 column (4.6 x 100, 2.7 µm).

The response linearity of gluconate has

been analyzed and the curve fit result

R2=0.999 indicates direct proportional

relationship between peak area (MS) and

concentration in the reaction solution.

The CAD chromatograms and the extracted

ion chromatograms (EIC) of both gluconic

acid and KDG were integrated and the peak

areas were plotted against the reaction in

hours. As the reaction follows the scheme of

a simple 1st order reaction and because of

the proportionality of peak area and the

concentration of A and B, it is possible to

calculate the conversion rate.

The response linearity of gluconate has

been analyzed and the curve fit result

R2=0.999 indicates direct proportional

relationship between peak area (MS) and

concentration in the reaction solution.


