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Determination of tropane alkaloid components in Przewalskia
tangutica Maxim. by capillary electrophoresis with
electrochemiluminescence detection

REN Xiaona MA Yongjun ZHOU Min HUO Shuhui YAO Junli CHEN Hui
College of Chemistry and Chemical Engineering Northwest Normal University

Key Laboratory of Polymer Materials of Gansu Province Lanzhou 730070 China

Abstract Based on an Eu-PB modified platinum electrode as the working electrode a method
for the simultaneous determination of the four tropane alkaloids anisodamine scopolamine
atropine and anisodine by capillary electrophoresis with electrochemiluminescence detection
CE-ECL has been established. The effects of several factors such as the detection potential
the acidity and concentration of the running buffer and the content of the methanol additive
were investigated for the improvement of separation ability and detection sensitivity. Under the
optimized conditions these four components could be fully separated from each other in a 20
mmol/L phosphate pH 8.0 containing 7% v/v methanol buffer within 6 min. The relative
standard deviations of the peak area and migration time were less than 5.0% and 1. 1% n =
12 respectively for all the four compounds. Thus the method has been successfully applied to
the determination of anisodamine scopolamine in Przewalskia tangutica Maxim. The average
amounts of 27. 8 g/kg anisodamine and 4. 43 g/kg scopolamine were found in the herbal root-
stalk sample. The recoveries of the tropane alkaloids were 97. 8% —102%.
Key words capillary electrophoresis CE electrochemiluminescence ECL detection
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Fig. 1 Molecular structures of atropine anisodamine scopolamine and anisodine
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Fig. 2 Effect of detection potential on ECL intensity

of four tropane alkaloids

Concentrations of four analytes 5.0 pmol/L each separa-
tion capillary 40 cm x25 pm sample injection 10 s at 10 kV
separation voltage 12 kV running buffer 20 mmol/L pH 8.0
NaH, PO,-Na, HPO, +7% methanol 5 mmol/L Ru bpy }* and
80 mmol/L pH 8. 0 phosphate buffer in ECL cell.
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Fig. 4 Electropherograms of atropine anisodamine
3 scopolamine and anisodine
Running buffer 20 mmol/L pH 8. 0 NaH, PO,-Na, HPO, with
4 a. 0% methanol b. 7% methanol . Other conditions are the
same as in Fig. 2.
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Fig. 3 Effect of content of methanol in running mg/L
buffer on ECL intensity 12
Other conditions are the same as in Fig. 2.
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Table 1 Results of regression analysis on working curves and the detection limits
Compound Regression equation Correlation coefficient Linearity range/ mg/L Detection limit/ mg/L
Anisodamine Y=-15.34+8.76 x 10’ X 0.9995 0.300 -305 0.22
Scopolamine Y=97.64 +4.78 x 10’ X 0.9996 1.30 -87.7 0.46
Atropine Y=-1.51+1.18 x10’X 0.9994 0.0690 - 48.6 0.030
Anisodine Y =22.57+3.30 x10’X 0.9996 0.400 -400 0.32

Y peak area pV: s

X concentration of standard tropane alkaloid mg/L.
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Fig. 5 Electropherograms of a the diluted extract
of Przewalskia ttangutica Maxim. and b
the diluted extract spiked with 2.0 x 10 ~°
mol/L scopolamine

1 3. unkown components 2. anisodamine 4. scopolamine.

2 n=5
Table 2 Recoveries for tropane alkaloid components
in Przewalskia tangutica Maxim. n =5

Original
Added/ Found/ Recovery/ RSD/
Component amount/
mg mg % %
mg
Anisodamine 29.7 30.5 58.9 97.8 1.1
29.7 61.1 88.9 97.9 1.7
Scopolamine 4.40 5.00 9.62 102.0 2.0
4.40 10.0 14.2 98.9 2.1
Atropine 0.00 69.5 68.7 97.9 1.3
0.00 139.0 137.9 99.2 1.5
Anisodine 0.00 40.0 39.2 98.0 1.6
0.00 80.0 78.8 98.4 1.5
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