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ABSTRACT

A high-performance liquid chromatographic method with ultraviolet photometric detection fer the
determination of cotinine in human plasma was described. The use of a 30-cm reversed-phase column and
of a mobile phase consisting of water-methanol-0.1 M sodium acetate—acetonitrile (72:21:5.6:1.4, vjv), pH
4.1, eliminated caffeine interference. A simplified solid-phase extraction procedure was also performed for
plasma samples.

INTRODUCTION

Cotinine is one of the major metabolites of nicotine, and its determination in
plasma or serum has been used to estimate daily nicotine intake from smoking
and the exposure to tobacco smoke [1]. As cotinine has a long biological half-life,
its plasma concentration is relatively stable throughout a day of smoking. Cur-
rent assays for plasma cotinine are based on gas chromatography (GC) [2], gas
chromatography—mass spectrometry {GC-MS) {3], high-performance liquid
chromatography (HPLC} [4], and radioimmunoassay [5}. None of these reports
mentioned the interference of caffeine, which is contained in some medications
and drinks, and which can co-elute with cotinine.

A reversed-phase HPLC technique for urinary cotinine has been reported by
Lequang Thuan ez al. [6], requiring a lengthy liquid-liquid extraction. The resolu-
tion of peaks was not very high, so that cotinine and caffeine were not convenient-
ly separated. Furthermore, this method could not assay plasma samples. We have
optimized this method by using a 30-cm reversed-phase column and a new mobile
phase to clute the analytes, thus eliminating caffeine interference. A simplified
solid-phase extraction procedure was also performed for plasma samples, with
ephedrine as an internal standard.

0378-4347/91/803.50 © 1991 Elsevier Science Publishers B.V.



268 SHORT COMMUNICATICNS
EXPERIMENTAL

Chemicals

Cotinine, caffeine and ephedrine were purchased from Sigma (St. Louis, MO,
USA). Extrelut-1 extraction columns were obtained from Merck (Darmstadt,
Germany). All solvents were analytical grade.

High-performance liguid chromatography

Chromatography was performed on a system equipped with a Merck-Hitachi
L 6200 intelligent pump, a Merck-Hitachi L 4200 UV-VIS detector, a Merck-
Hitachi D 2000 Chromato-Integrator, and a reversed-phase yBondapak C, 5 steel
column (10 um particle size, 30 cm X 4.6 mm [.D>.; Waters, Milford, MA, USA).

The column was equilibrated with the mobile phase for at least 30 min prior to
analysis of samples. The mobile phase was water—-methanol-0.1 M sodium ace-
late~acetonitrile (72:21:5.6:1.4, v/v), was adjusted to pH 4.1 with acetic acid and
used at a flow-rate of 1.4 ml/min. Ephedrine, cotinine and caffeine were detected
at 254 nm.

Extraction procedure

A 0.5-ml aliquot of plasma, with 100 ul of ephedrine (25 ug/ml) and 0.5 mi of 5
M sodium hydroxide added, was introduced into a glass tube, shaken on a vortex
mixer, and transferred to a pre-packed Extrelut-1 glass column, which was pre-
conditioned with 8 ml of dichloromethane the day before. After 3 min, the ana-
lytes were eluted with 5 ml of dichloromethane—pentane (1:2, v/v). The organic
phase, collected into a 5-ml glass tube, was evaporated to dryness under nitrogen
and redissolved in 100 ul of water. A 20-ul volume was injected into the HPLC
column.

RESULTS AND DISCUSSION

Fig. 1 shows the chromatogram from a smoker’s plasma containing 25 pg/ml
ephedrine, 500 ng/ml cotinine and 500 ng/ml caffeine. The retention times were
4.49 min for ephedrine, 5.57 min for cotinine and 6.86 min for caffeine. The
calibration curve for cotinine was linear over the range 10-500 ng/ml. Linear
regression analysis gave a correlation coefficient of 0.98. The absolute recovery of
the extraction ranged between 93 and 98%. The within-day and the between-day
coefficients of variation (C.V.) were 3.8 and 7.2%, respectively, at a concentration
of 200 ng/ml cotinine (n=12). The limit of guantitation was 5 ng/ml (C.V. =
12%).

The separation of cotinine from caffeine was an essential result 1o obtain
accurate quantification of plasma cotinine, becausc 80% of our samples con-
tained high levels of caffeine. Furthermore, cotinine plasma levels, rather than
urinary levels, may correlate with nicotine daily intake.
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Fig. 1. Chromatogram from a smoker’s plasma. Peaks: 1 = cphedrine (25 pg/ml); 2 = cotinine (500

ng/mly; 3 = caffeine (500 ng/mi).
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