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Electrochemical Determination of Epinephrine Using Doubly Modified
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Abstract : A new electrochemica sensor to selectively determine epinephrine was developed and its analytical char-
acterigtics has been investigated. A glassy carbon eectrode was modified with Ni(ll)-macrocyclic complex which has
electrocatalytic effect. It was further modified with physiologicaly suitable and negatively charged polyuretane benzyl
L-glutamate(PUBL G). The present electrode showed long term stability and it could be applied to the selective deter-
mination of epinephrine in urine sample with various coexising compounds. Under the optimum experimental con-
ditions the linear range was 8.0x 107 - 20x 10 M and the limit of detection was 1.0 x 107" M. The recovery of
epinephrine in urine sample diluted 5 times with buffer solution was 101.5(+3.2)% for 6 measurements.
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Fig. 1. The structures of asymmetric Ni(ll)-macrocyclic complex(a)
and polyuretane contained benzyl L-glutamate, PUBL G(b).
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Fig. 2. Cyclic voltammograms of epinephrine. (a): blank solution,
(b): 1.0 mM epinephrine at bare electrode, (c): 1.0 mM epinephrine
at GC/NC €electrode, (d): 1.0 mM epinephrine at GC/NC/PUBLG
electrode. pH 7.4; temperature, 25°C; scan rate, 100 mV /s.
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Fig. 3. Cyclic voltammograms of epinephrine in the presence of
acetic acid at GC/NC/PUBLG dlectrode. Dot lineisbaseline, (a) 2.0
mM acetic acid, (b) 2.0 mM epinephrine.
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Fig. 4. Differential pulse voltammograms of epinephrine at GC/NC/
PUBLG €electrode in the phosphate buffer (pH 7.4), Temperature,
357, scan rate, 5 mV/s[EP]: (a) 0.8; (b) 4.0 (c) 8.0 (d) 20 (e) 40 M.
dot lineisbaseline.

Table 1. Effect of interfering speciesin the epinephrine determination by differential pulse voltammetry at GC/NC/PUBL G electrode.

Interference [Int]/[EP® EP recovery %(£ s.d.%)
Urea 100 102.2(+ 0.4)°
Oxalic acid 100 99.8(+ 0.1)
Glycine 100 98.9(+£ 0.4)
L-Arginine 100 99.2(+£ 0.3)
Aspartic acid 100 99.9(+ 0.4)
D,L-Cystine 100 100.5(+ 0.6)
Allantoin 100 99.8(£ 0.3)
Glutamine 100 97.8(+ 0.6)
Hypoxantine 100 99.7(£ 0.3)
Xantine 100 99.9(£ 0.2)
L-Asparagine 100 101.2(£ 1.0)
B-D(+)Glucose 100 99.6(£ 0.3)
Cytidine 100 101.9(+ 0.5)
D,L-Lysine 100 100.8(+ 0.6)
Caffeine 100 99.8(£ 0.3)
Guanosine 100 100.6(*= 0.2)
Ascorbic acid 1000 103.6(*= 0.4)
Uric acid 1000 103.8(+ 0.6)
Acetaminophen 100 101.8(£ 0.3)
Guanine 100 101.1(£ 0.5)
Sucrose 100 100.9(£= 0.6)

pH 7.4; temperature, 35°C;

pulse amplitude, 50 mV; pulseinterval, 1 sec; scan rate, 5mV/s.
2Epinephrine concentration was fixed at 5.0 4M.

b Mean was taken after three independent measurements.
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Table. 2. Recovery of epinephrinein 6 times diluted human urine sample by differential pulse voltammetry at a GC/NC/PUBL G €electrode.

Number [EP] added(uM) [EP] found (uM) recovery %(+ s.d. %)
1 1.00 0.99 99.0
2 1.00 101 101.0
3 1.00 1.03 103.0
4 2.00 2.05 102.5
5 2.00 1.98 99.9
6 2.00 207 103.5
mean 1015(+ 3.2)
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