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Abstract:Objective To establish a assay method for simultaneous determination of nicotine and its metabolite cotinine in
urine, hair and saliva by gas chromatography—mass spectrometry. Methods The sample (urine, hair and saliva) was alkalized by
NaOH, diphenylamine as an internal standard, and nicotine and cotinine were extracted simultaneously with chloroform, and then
were determined by gas chromatography—mass spectrometry, the concentration of nicotine and cotinine in urine would be corrected
by creatinine. Results The limits of detection of the method were 6.5 ng/ml and 14.5 ng/ml for nicotine and cotinine respectively.
The limits of quantification were 22 ng/ml and 48 ng/ml respectively. The line ranges of the method were 0.022-4 pg/ml and
0.048 -4 pg/ml for nicotine and cotinine respectively. The precisions of the method were 1.98% -2.69% and 4.70% -6.65% for
nicotine and cotinine in urine, 0.87%-2.89% for nicotine in hair, 4.89%-4.54% for cotinine in saliva respectively. The recoveries
of the spiked samples were 82.40% -106.48% and 81.80% —99.55% for nicotine and cotinine respectively in urine, 85.37% —
103.91% for nicotine in hair, 80.50%-93.00% for cotinine in saliva. Conclusion The method is simple, rapid and accurate, and
it is satisfying to evaluate the human tobacco exposure.

Key words: Chromatography, gas; Tobacco smoke pollution ;Nicotine; Cotinine; Urine; Hair; Saliva

4000 -
“'ZJO - e}
2~3 h
18~22 h 3~4d Bl, N 1.1 N N NaOH
5] B
1.2 HP6890-5973N -
Agilent HP-5 30 mx0.25
« » 2008BAIS6B07 mm 0.25 pm TGL-16G QL-861
1984~ ) 723PC 20~200 ki 100~1 000

E-mail:dongqunxu@126.com



2011 2 28 2 J Environ Health, February 2011, Vol.28, No.2 . 151 -
wl 5.10 ml N o 3 N
N NaOH | N
99% Sigma 98% Sigma o
10 mg 100 ml, 1.4.3.2 0.2,
100 pg/ml 10 mg 0.5.1.1.5.2 pg/ml 1 ml
100 ml, 100 pg/ml 50 pl 2 mol/LL 0.5 ml
10 mg 100 ml, 1l
100 pg/ml 2 mol/l.  NaOH 40 ¢ 3
NaOH 500 ml 2mol/l.  NaOH o
R1 0.5 1.4.4
mmol/l. R2 NaOH 300 mmol/L 132.6 pmol/L,
1.3
1.3.1 30 ml 50 ml o
05¢g 1.4.5
1
4C -20 C 67, C=AxBl DxE 1
1.3.2 2 cm lg — pg/mg Cr A—
B, pg/ml B— ml D—
1.3.3 vC Sml ml E— mg/ml
4h 2
3d -20 C C=AxB/D 2
R c— pg/ml A—
1.4 pg/ml B— ml D— ml,
14.1 250 C 3
1 ml/min 20:1 140 C C=AXBXE/ DxF 3
1 min,5 C/min 160 °C 1 min, 30 °C/min 230 C — pg/mg A—
1 min; 75 “C/min 280 C 2 min 280 pg/ml B— ml D—
C 230 C 150 C 3 min; ml B ml F mg:
SIM m/z 162 133 84 42 2
84 m/z 2.1
98 119 147 176 98 HP-5 30 mx0.25
m/z 51 66 77 169 169 o mm 0.25 pm .
14.2 1.0.1.5.2.0 ml/min . BN
14.2.1 2 ml 100 wl 2 mol/L 10:1.20:1 . 70.90.100.130 C . 5.10,
NaOH I ml 25.30 C/min . N
0.1 pg/ml ° 1 ml/min 20:1 140 C
1.4.2.2 500 mg N 1 min 5 °C/min 160 °C 1 min 30 °C/min 230 C
1~2 mm 1 min 75 “C/min 280 °C 2 min 280 C.
100 mg 3 ml 1.5 mol/LL NaOH 30 min 300 C o 1.2,
37 C 3h, 2ml 1 ml
ol 2
14.2.3 1 ml 50 pl 2 mol/LL 1
NaOH 0.5 ml o
75 s
40 s 35s S min 7 000 r/min r=
3.8 cm o e
1.4.3
1.4.3.1 N L
0.25.0.5.1.2.4 pg/ml 4; 50 60 7.0 80 90 100 1?.0

100 1.2, mel/L,
1l

2 ml
1 ml

B} t/min
1—J i T s 2— % 3—n T
B e w T AT R A T



J Environ Health, February 2011, Vol.28, No.2

. 152 . 2011 2 28 2
2 - pET
1.6y = AET
1.4 M
: 1.2}
E:J 1.0
3 g 08 M
0.61
0.4
| I I S o
40 50 60 7.0 80 90 100 110 0 ﬂl.l 0.3 ﬂ.lfl ﬂ:‘) 112 |I.5 1:3 2.1 2:4 2.7 3:0
B (6] /min NaOH # ¢/mol- L™
IR T ;2 KB 3T B3 AEWKE NaOH BT RIBAI IR R (n=12)
B2 el THAETRERESFRE
242 NaOH
2.2 NN 0.5.
N 1.1.5.2.3mol/L.  NaOH 150 mg o
o 30 min 37 C 3 hs 0.5 Imol/L. NaOH
N N N N N 6 1.5
4 2 mol/l.  NaOH 3 mol/LL
1 NaOH o
1.5mol/l.  NaOH o
2.5
° 251
1 0.25.0.5.1.2.4 pg/ml
pg/ml
1340 3026 4126 4712 °
176 358 1958 y=1.810 8x-0.231 9 r=0.998
y=0.811 8x-0.302 9 r=0.998,
2.3 2.5.2
Nicotine —methyl —d;. cotinine — 0.25.0.5.1.2.4 pg/ml
methyl-d;. N po.m
Nicotine—methyl—d;. pg/ml
cotinine—methyl—d, o
y=2.029 1x-0.2959 r=0.998,
0.1 pg/ml 253
0 0.2.0.5.1.5.2 pg/ml
24 NaOH pg/ml
24.1 pH<S5 0
pH=5~8 ¥=0.690 2x-0.084 4 r=0.997,
pH>8 2.6
o pH 50.65 ng/ml 10
pH bl pH 3 0
4.8~7.4 pH 6.5 10 o
NaOH 6.5.14.5 ng/ml
o 22.48 ng/ml,
NaOH 2.7 NN
NaOH 6d
3, RSD
1.98%~2.69% .4.70%~6.65%
NaOH 0.87%~2.89%
1.5 mol/L, 2.1 mol/L. 4.54%~4.89%
2mol/l.  NaOH o 3




2011 2 28 2 J Environ Health, February 2011, Vol.28, No.2 . 153 -

0.5.2.4 3
3
82.40%~106.48% .81.80%~99.55% N
85.37%~103.91%
80.50%~93.00% . -
2 . GC-MS n=6
[1] . (.
B RSD < RSD < RSD - ,2006,33(12):2332-2336.
wgml % pgml % pgml % (1).2003.9 3 8-20.
0.224 2.69 1.545 2.17 3.744 1.98 (3] , . .
0.147 6.65 1.410 5.92 3.253 4.70 2008, 25(12):1111-1113.
0.189 2.13 2.039 2.89 4.172 0.87 [4] Al-Delaimy WK. Hair as a biomarker for exposure to tobacco smoke [J].

Tobacco control ,2002, 11:176-182.

[5]Uematsu T. Utilization of hair analysis for therapeutic drug monitoring

0.238 4.50 0.776 4.89 1.944 4.54

2.8 N N with a special reference to oflaxacin and to nicotine [J). Forensic Sci
R R Int, 1993, 63:261-268.
[6] . SPME-GC/MS (D).
<0.029~1.461 2009,
pg/mg Cr.<0.064~2.049 pwg/mg Cr [7] . (D).
<0.002~22.5 ng/g <0.048~0.5 pg/ml, , 2006.
(8] . (D).
3 N GC-MS n=3 , 2002.
[9]
(. , 2008, 39(1):133—
pg/ml rg/ml pg/ml % 136.
1.045 0.5 1.457 82.40 [10]Nin MC, Lay—Harn G, Syazwani I, et al. Simple, rapid and sensitive
2.0 2.895 92.49 assay method for simultaneous quantification of urinary nicotine and
4.0 5304 106.48 cotinine using gas chromatography —mass spectrometry [(J]. Journal of
1.084 05 1.493 81.80 Chromatography B, 2006., 844:322-327. .
20 2884 90.00 [ 11 ]Meger -M, ‘Meger —.Kos.swn I, S(-‘,huler -—M.eta A, et dl Slimulta.neous
determination of nicotine and eight nicotine metabolites in urine of
4.0 5.066 99.55 ) e .
smokers using liquid chromatography —tandem mass spectrometry (J].
0.614 0.3 0.870 85.33 Journal of Chromatography B, 2002, 778: 251-261.
1.2 1.717 91.92 [12]Ho—Sang Shin. Sensitive and simple method for the determination of
24 3.108 103.91 nicotine and cotinine in human urine, plasma and saliva by gas
0.330 02 0491 3050 chromatography—mass spectrometry [J]. Journal of Chromatography B,
08 Lo 8713 2002, 769: 177-183.
’ ’ ’ 2010-12-20 2011-01-20
1.6 1.818 93.00

e e e e e e e e e e R e e e e e e e e e e e e e e B e e e e e e e R e e e e e e R e e e e e e e e e e e s e s e e

k
3

{ h) . . .
) o N NN 10.8.6.4.2 &
3000 1 1500 1 .« b3 o

A3




