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Abstract

An electrochemical sensor for the determination of artemisinin (ARN) using hemin modified screen-printed
carbon electrode (SPE) has been developed. Hemin can induce the electro-catalytic reduction of artemisinin. The
modified electrode was characterized by physical and electrochemical techniques such as scanning electron
microscopy (SEM), electrochemical impedance spectroscopy (EIS) and cyclic voltammetry (CV). The calibration graph
obtained from Hemin/SPE for the detection of artemisinin was over the range from 5.6 uM to 0.1 mM with the limit
of detection and limit of quantitation of 1.4 uM (S/N = 3) and 4.5 pM (S/N =10). Moreover, the proposed sensor
showed good repeatability and reproducibility at 1.6 and 4.4 9%RSD, respectively. The application for the analysis
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of real drug and plant samples were achieved with the average recovery percentage in the range of 98.7 - 106.8%

and the results agreed with HPLC reference technique. These indicated that the proposed electrochemical sensor

could be applied for the detection of artemisinin in real samples with good precision and accuracy, low cost and

reliability.

Keywords: Artemisinin, Electrochemical sensor, Hemin, Screen-printed carbon electrode
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Figure 1 Chemical structure of artemisinin
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Figure 2 SEM images of bare SPE (a) and Hemin/SPE
(b) at 3000x magnification
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Figure 3 Nyquist plot of (a) unmodified SPE (b)
Hemin/SPE in 10 mM Ks[Fe(CN)g]
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Figure 4 Cyclic voltammogram of bare SPE in
phosphate buffer pH 7.0 (black line) and 4 x 10 M
of artemisinin (red line)

Current (pA)

-40 :
1.0 -0.8

06 04 02 00

Potential (V)

Figure 5 Cyclic voltammogram of Hemin/SPE in
phosphate buffer pH 7.0 (black line) and

4 x 10 M of artemisinin (red line)
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Figure 6 Effect of hemin amount of Hemin/SPE in
phosphate buffer pH 7.0 containing 2 x 10° M
artemisinin at potential applied of -0.4 V vs. Ag/AgCl
(n=3)
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Figure 7 Effect of pH buffer solution on the
amperometric response of Hemin/SPE. Applied
potential of -0.4 V vs. Ag/AgCl in phosphate buffer
containing 8 x 10° M artemisinin (n=3)
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Figure 8 Effect of potential applied on the
amperometric response of Hemin/SPE in phosphate

buffer pH 7.0 containing 8 x 10° M artemisinin (n=3)
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Figure 9 Cyclic voltammogram of 1 x 10° M
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rate with the plot of peak current versus square root

of scan rate (insert graph)
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Figure 10 Chronoamperometric response of
artemisinin concentration (2 x 10° to 1.4 x 10° M) on
bare SPE (black curve) and Hemin/SPE (red curve)
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Figure 11 Calibration curve of electrochemical sensor
for the determination of ARN. Applied potential of
-0.40 V in phosphate buffer pH 7.0
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Table 1. Determination of artemisinin in drug and plant samples obtained by Hemin/SPE and HPLC technique (n=3)

Samples Proposed sensor HPLC
Detected Added Found Recovery  Detected Added Found Recovery
(mg.g™) (mg.g")  (mgg™) (%) (mg.g")  (mgg"  (mgg?h (%)
Drug # 1 98.743.3° - - 98.74£3.3 104.6+0.9° - - 104.6+0.9
Plant # 6.71+0.1 25 938403 106.8+14  6.12+0.06 25 890+0.02 111.240.9
2b
Plant # ND® 50 4.99+0.03 99.7+0.6 ND 5.0 4.87 97.4+1.6
3¢ +0.08
Plant # ND 50 4.98+0.09 99.6+1.8 ND 5.0 496 + 99.2+0.5
4¢ 0.03
®me/tablet

bArtemisia annua L.
“Artemisia mongoliga
dArtemisia adamsii

°ND means “Not detectable”
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