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Fig. 1 Structures of nicotine, cotinine, nicotine-ds
and cotinine-ds;
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Fig. 2 Comparison of chromatograms using ODS and HILIC column

(A) chromatogram of nicotine obtained with ODS column; (B) chromatogram of cotinine obtained with ODS
column; (C) chromatogram of nicotine obtained with HILIC column; (D) chromatogram of cotinine obtained
with HILIC column ; Gradient profile of mobile phase for ODS column separation: Acetonitrile/water = 10/90

(0~5 min) — 90/10 (20 ~ 25 min)
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Fig. 3 Optimization of conditions for solid phase extraction

(A) pH of wash solution ; (B) methanol concentration in wash solution ; (C) times of wash ; (D) times of elution
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Oasis HLB extraction method

\
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1 el
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Centrifuge, 4°C, 10000 g, 5 min
. & .
Elute 1 mL Wash solution
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=90:10
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Evaporate Elute solution
1 B 1% Formic acid - Methanol
Centrifuge, 4°C, 10000 g, 5§ min R i .
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Fig. 4 Procedure of sample preparation
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Fig. 5 SIM chromatograms of standard for (A) nicotine, (B) cotinine, (C) nicotine-ds and (D) cotinine-ds
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Fig. 6 SIM chromatograms of pool of human serum for (A) nicotine, (B) cotinine, (C) nicotine-ds and
(D) cotinine-ds

Table 1 Average recoveries of nicotine and cotinine from human serum

Blank/ Spiked amount/ Recovery, RSD,
ngmL ™' ng mL™" % %
A 100 90.3 3.9
Nicotine 1.9 200 087 38
- . 100 95.1 5.2
Cotinine 12.3 200 96.9 41
(n=6)
Table 2 Concentration of nicotine and cotinine in human serum
Detection range/ Detection rate,
n Analyte ng mL "™ %
P ¢ 51 Nicotine N.D.~124 64.7
reghant woman serum Cotinine N.D.~177.2 27.5
- Nicotine N.D.~1.7 18.0
Umbilical cord serum 11 Cotinine ND.~8.7 9.0

(Nicotine: N.D.< 1.0 ng/mL, Cotinine: N.D.< 0.4 ng/mL)
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Tobacco smoke contains more than 200 harmful compounds and 40 carcinogenic compounds.
Tobacco smoke exposure is a significant risk of growth suppression for fetuses and infants. A
highly sensitive and selective method for the determination of nicotine and cotinine in human
serum samples, to evaluate the exposure amount of tobacco smoke, was developed. Solid-phase
extraction was employed for sample preparation, and a measurement was performed by
hydrophilic interaction chromatography with mass spectrometry (HILIC/MS). The limits of
detection of nicotine and cotinine were 0.2 and 0.1 ng/mL, respectively. Moreover, the limits
of quantification of nicotine and cotinine were 1.0 and 0.4 ng/mlL, respectively. The average
recoveries of nicotine and cotinine were over 90% (RSD<6%, n = 6). The proposed method
was applied to measure the serum and umbilical cord serum of a pregnant woman. The detec-
tion rate of cotinine in the pregnant woman serum and umbilical cord serum were 51 to 14 and
11 to 1.

Keywords : tobacco; nicotine; cotinine’; solid phase extraction; HILIC/MS; pregnant woman
serum ; umbilical cord serum.
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