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Simultaneous Determination of Glucose and Sucrose by
HPLC with an Immobilized Enzyme Membrane Electrode
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Invertase
® Sucrose + H,O —> a-D-Glucose + Fructose

. Mutarotase
a-D-Glucose —— > B-D-Glucose

Glucose Oxisidase
B-D-Glucose — > D-Gluconolacton + H.O,

Invertase
©@ Sucrose ———> a-D-Glucose+ Fructose

Pyranose Oxidase
a-D-Glucose + O; ———> D-Glucosan + H,;0.
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1: Mobile phase 2: Pump 3: Sample injector 4: Analytical column
5: Immobilized enzyme reactor 6: Electrochemical detector 7: Recorder
Fig.1 Apparatus
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Fig.5 Hydrodynamic voltammogram of B-D-glucose
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Fig.6 Typical chromatogram of glucose, sucrose.
Dglucose @sucrose
Column: Chemcobond 5-ODS-W 4.6 ¢ X 300mm
Mobile Phase: 100% H.O 0.05M phosphoric acid
buffer solution pH=7
Flow rate: 0.8ml/min
Deterctor: Electrochemical detector
Working Electrode: Platinum
Reference Electrode: Ag/AgCl
Counter Electrode: Stainless Steal tube
Applied potential: 0.6 (VvsAg)
Each compound: 2.0X107 ‘g
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Fig.7 Chromatogram of glucose, sucrose in beverages.
(Coke (D)) Dglucose @sucrose
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Fig.8 Chromatogram of glucose, sucrose in beverages.
(Amino acid beverage (L)) @glucose @sucrose

Tablel. Determination of glucose and sucrose in sample

Sample

Conc. (wt/Vol%)

Lactic acid beverage(A)

Lactic acid beverage(B)

Lactic acid beverage(C)
Coke(D)
Soda(E)

Vanilla ice cream(F)
Vanilla ice cream(G)
Coffes(H)
Coffee(l)

Café au lait(J)
Café au lait(K)
Amino acid beverage(L)

Glucose  Sucrose
6.1 1.7
5.2 0.6
3.3 3.5
52 1.1

4 0.7
3 4
1.4 21
2.7 08
2.2 0.3
21 0.3

1 1.5
1.1 0.4
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Abstract

We studied to apply a biosensor which used enzyme reaction to detector of flow injection and
HPLC. Three enzyme reactions of invertase,mutarotase and glucose oxisidase were used to detect
glucose and sucrose. The methods to immobilized enzymes in photo cross-linked polymer mem-
brane were done as flow. Invertase, mutarotase and glucose oxisidase were co-immobilized in a
membrane (PVA-sbQ). The co-immobilized enzymes membrane was placed on the Pt anode of an
electrochemical detector. The enzymes membrane sensor thus prepared was incorporated with ana-
lytical column in HPLC. Analytical column was ODS-W which can 100% water to mobile phase.
Glucose and sucrose in the sample employed reacted with invertase, mutarotase and glucose
oxisidase respectively, to produse hydrogen peroxide, and the product was monitored by electro-
chemical detector. The lower detection limit of each analyte was 0.2ng (S/N>3). The use of spe-
cific enzymatic reaction and electrochemical detector could simplify the pretreatments of sample
used. This method was successfully applied for determination of glucose and sucrose in foods.

(66)



