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Development of Enzymatic Electrode for the Detection of Glucose in Not-From-Concentrate (NFC) Fruit Juices
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Abstract: A glucose oxidase (GOx) electrode fabricated on the basis of an electron mediator bulk-modified screen-printed
electrode as an electrochemical transducer made from water-insoluble prussian blue (PB), which was easy to prepare, was
reported in this study. Electrochemical characterizations revealed that the enzyme electrode exhibited robust current response
properties. It possessed a linearity toward glucose within the range of 8.0 umol/L—2.2 mmol/L. Its limit of detection (LOD)
was 0.082 7 pmol/L (Rg¢y= 3), sensitivity was 1.016 pA-L/mmol, response time was 5 s and it showed satisfactory anti-
interference capability, stability and reproducibility. The formulation and working conditions of the electrode were also

optimized. This electrode is easy to prepare, economic and applicable for the rapid assay of glucose in not-from-concentrate
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(NFC) fruit juices.
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Fig.1  Schematics of the structure of CHIT/PB/SPE
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Fig.2  Cyclic voltammograms of CHIT/GOx/PB/SPEs with varying PB
to paste ratios in 0.1 mol/L. PBS at pH 6.0
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Fig.3  Cyclic voltammograms
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Fig.4  Response signal intensity and interference of ascorbic acid

recorded at varying detection potentials
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Fig.5  Effect of pH on the current response intensity of CHIT/GOx/PB/SPE
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Fig.6  Chronoamperometric responses of CHIT/GOx/PB/SPE in
0.1 mol/L PBS (pH 6.0) with successive addition of 0.04 mmol/L glucose
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M LU A5 T3 R U], % R A PR A U R 90,082 7 pmol/L
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23 HrrsEmig
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Z ) BB N 100%, 43 50 B € 0] 22 Ak J A N
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Table1 Results obtained in the presence of different interfering components
FH414> (1 mmol/L) MR S5 /%

PN 100.00
B 100.00

TR 100.00
IR 100.00
AR 100.00

iR 100.00
PR IR 100.61
HaEm® 100.00
KA 100.00
THR 100.00

ME LRGN, BFER 2 MR BN TS
THH S BRI BB BT o, POk Mg
it U TR R, AEAR AR AL T 2 1E 5 R B AE 5
FE1% 7K, 308 BEBg B AR B % BRI Hu T itk fe
& A TAEANE PIFEARTAL 3826 T 1 S 5 2% 52 B A%
.

2.4 SRR I R TET A e S e

T R R R B e BLRREOR, A Al G
ITIE MR . AEREES mLEH E K, LL0.1 mol/LK
PBS (pH 6.0) WBER S50 mL, FLLEREDT 4k 227
FEER—IK, 13E11/100/ 80 ERREVE W . HERI SIS0 pL
B, 1EAN#4.95 mL 0.1 mol/LIYPBS (pH 6.0)
PR L P 56 B2 B A N, A 0 B D g 40 45 &) T 4
Peo LTSRS RSFATINE , WA R b v PR R
FIFMEH0.181 5 mmol/L. FFHEATS URNAR A1 4 5k
5, difdsTaR2,

R2 khikeah R EB RN

Table2 Spiked recoveries in real sample
FRUEMAE (mmol/L) M55 5/ (mmol/L) [ WS/ %o

0.0 0.1815 (n=5) —

0.2 0.388 5 101.43
0.4 0.5612 96.17
0.6 0.784 6 99.80
0.8 1.004 3 102.01
1.0 1.160 9 98.29

I — TR RIS %S H.
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Fig.7  Repeatability of the enzymatic electrode

®3  ERRREENRAER

Table3  Stability of the enzymacti electrode
AR S ) 13 L IALAE /A e Wi LA /LA
1 1.149 0 6 1.133 7
2 1.1979 7 1.143 5
3 1.078 3 8 1.0577
4 1.1207 9 1.1327
5 1.105 5 10 1.055 8
#£4 BEBEESENRER
Table4 Reproducibility of the enzymatic electrode
W 5E 1 J87 FEL LB /A W 5E Wi 7 LA /LA
1 1.1029 6 1.056 7
2 1.1204 7 1.087 5
3 1.114 8 8 1.004 1
4 1.0712 9 1.030 7
5 1.062 9 10 1.0143

TERAAT I AT, L8506 & 1 mmol/L7 %]
B bR AEBURE T PBS 2 A R A SZ#E 4T 30 X HLAL 22 AR T
BF I 7 I 4 iy F A AE TG I I PBS H B SE 1R 47100 s45
i, DAt Fasg. Bl L Z0 A g ik &
N B R E SRR, SREGENIRYS sf5 B HIR
Wi AR A R E B . 30 R E IR B, T
e 2 FELJE SR P 9 1137 pA, AR AR IEIR 22 91.57%, 455
W7, BErARAEAE TR, WAE T4 CokAh. &FE3d
XF [A]— > AR AT — A, 30 dJiE, WA R EL SR E R
B NPILEIE91.6%, Ui BHEE IR AR E M R I (4551
W3 o b, NI ER M, DO LS E
10 SZEFHLRL, 23 S HOM A 1 mmol/LAE % 4 A v ik
FEIPBSZE 4k 2 I FE MR LA o 14510 YRR ST
S5 ST S5 B2 L R R 1.087 nA,  AHK bR A 22
4.43%, FWICHIT/GOx/PB/SPEE AR E E M, 4
R4,

3 5 #

AW 9 i S5 5 CHIT/GOx/PB/SPE () 5 4 1 /8
TR TR N #%EPBE S HIM & RS L N1:59
R T PBAZ A 11 22 [0 Bl T R v 2R T AR A . AE
0.1 mol/LIY/PBS (pH 6.0 #, LL—100 mV (Ag/AgCD)
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