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THE USE OF BIOSENSORS IN DETERMINATION OF DIFFERENT

SUBSTANCES BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

S.v.Laffert, B.Pabel, G.Müller, R.Galensa

Institut für Lebensmittelchemie der TU, Pockelsstraße 4, 3300 Braunschweig

A rapid, simple and economic method was developed, which combines the specificity

of enzymes with the high sensitivity of HPLC. Therefore sample pretreatment is redu-

ced to simple dilution or extraction steps.

In this work oxidases for alcohol, glucose, oxalic acid, ascorbic acid and galactose

were immobilized and used as biosensors. Food samples were fruit juices and vegetable

products, soft drinks and wine. The detection limit e.g. for oxalic acid was in the

picomol range.

In recent years immobilized enzymes as biosensors in combination with HPLC have be-

come an attractive alternative for specific and sensitive analytical determinations

(1,2,3). But the low stability and loss of activity of the immobilized enzymes were

often disadvantageous. With a new immobilizing technique (Licence BIOMETRA Ltd.)

assay times of about three months can be achieved. The coupling agent is organic

diisocyanate, the vehicle substance sepharose. The resultin covalent bonding shows

very high stability under the present chromatographic conditions.

A reactor column filled with the immobilized enzyme is connected with an analytical

RP-column and an electrochemical detector. After the effluent (phosphate buffer BH

6,8/for oxalic acid oxidase succinic acid buffer pH 5,0) has passed the analytical

column, the latter enzyme converts the substrate to the respective product and hydro-

gen peroxide. The hydrogen peroxide produced is detected electrochemically at 500

millivolts.Interfering substances such as ascorbic acid can be excluded by a valve
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installed between analytical and reactor column, so differential assays with and

without oxalic acid are possible.

The presented method opens a wide range of variation possibilities for the determina-

tion of complexe samples such as the use of multienzyme reactors or connecting

different sensors in series and many different apparative combinations such as by

column switching techniques.

For the future we are planning to test more biosensors, especially for the determi-

nation of carbohydrates (in cooperation with BIOMETRA Ltd., Göttingen).

For further informations please see our literature cited. A detailed publication

on the determination of oxalic acid in foodstuff is in progress. A poster presenta-

tion refering to this problem will take place at the meeting of the Gesellschaft

Deutscher Chemiker at Bonn in September 21 and 22nd 1989.

This project is supported by the Bundesministerium für Forschung und Technologie

and BIOMETRA Ltd. Göttingen.
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