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1. AE

Yz " (Nicotine)2 Hul A &3 dF AFE Ao 2AHE dd gA=2oj= 3
FE2 M (Davis et al, 1991), AA WA FHS AF ofHall(z7] 243 HEIY
(cotinine) 2.2 tiAtE T FEYE oA Ao AAA7] oF 20 ~ 30413 & g
3 WA=y e, &9 F ZEJY FE(FdotEdY 2 EA)e 87
o3 7] (Environmental Tobacco Smoke, ETS)o] w3t x%9] A A A Z(Biomarker of
Exposure) 24 ] o] &= $th(James et al, 1998).

dololy 42z 2 AAMAE F UIHY FEUA dig &4 F GCE ol &3
WM e dwndog AFEE {7 &9l(chloroform, dichloromethane §)& F&% F
Zg3AZAIY A AR FFFT Fo 2AF ZHE F3 EIYstz MS(SIM
mode)tt NPD&} e MeA de AZE7]E o] &3t (Skarping et al, 1983). Z&ji},
¥ A% Agvd 3iE EAEY T 9222 35 &9 JAdH Aelrt &
AN & Ji, FE3 &= A ol A ‘4:"5101‘4 FdEjdo] dF &4E + 9

th(Verebey et al., 1982).

B QTN E 71 PREL NEE s £ 28 AW 53 FRAA
o &4 HEE 492 F9 AFHL, GC/NPDE ol &dtel Uzuz mElde FAld
EAste BEe SYstgon, ofF A¥ NFANY FAGESERE AL A AR
S

2. A5 2 AF U

2.1. Ak

(S)-(-)-Nicotine, (-)-cotinine, 2-(dimethylamino)pyridine(DMAP, W #E&FEd) %
dichloromethane(DCM)2 Sigma-Aldrichol 4, methanol(MeOH)<2 Fluka ChemielA T+
&t A}t Sodium hydroxide(NaOH), sodium sulfate(Na;SOs) 2 hydrochloric acid(37%)
¥ zZ}7} Duksan Pure Chemical Co., Shinyo Pure Chemicals Co. ® Osaka Co.olA
daach FUE AEE AASA G 2dE AHEE AT

22. A% xS 28 AR A4
Agdstae] A%t £ 19 ~ 2649 FU HA 7Po2 £ ARE AN 4
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Fmol RFSAT 4847 ol el FEsto] B
A7) A8 adoteide ¥E28 &4
T #(cotinine/creatinine ratio, CCR)& A& £ ol &

23. 4 7171 =4

BN A£" GCY NPDE AXEZFHEA DS6200AIY e, BAE& 2
BP-5(SGE)E #€&9 FA = 025/.1rn°]37_, ZolE 30m, WAL 0.32mmolAtt. AT
7191 2= Z4ZF 240°C9 300°Ceola, #4 AEe 142 £8 FYsdoh &
< Z7]9 110°CAA 5% B¢ o7& Fo, 20°C/minZ 260°C7HA 258 4
11¥ F<¢ FASFA
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24. B4 Alge Az

AW Ag F Yzdd ZEJY disio gyd #4 3 % &7 2o 15mL &
Zo] A3 AMNEHA(Kimble 45166-15)°] 2 dmLE ¥ 5N NaOH €9 1mL&
7Vt eHpH 125). 971¢l 4mLe DCME 7Hg $o O.315mg/mL«] FrE AzE Uy
EFEZ(DMAP) 4uLE 7Fstath. 7)ol NaSOs 12g€ 23 18 Tt ZAEEA
vortex mixing3d %o, 3500rpmelA 108 E<¢F d4F25dY. DCMEe dii&E2
50mL &% 2AZW7|Z &3 Foll, o] F 35mLE ETE AEABCE FAT o
71 0.lmL<] 05N HCl in MeOH &9%& FH7iste] & Ho] & Fol A4 7f2E B
Fo] AZA7)n 03mLe MeOHE 718t vortex mixingd o 2uLE GC/NPDE
o] &3t At

AFE A AFHNL JA HY FEE ol &3t AP en, Yzd 2 eI
T ¥9E 7tz 202 ~ l4lng/mL 2 136 ~ 9%52ng/mLE AsAch AHE A% 4
S B4 ER QoS &4 Fx gt FEstd 4% Uad £ AZEUO) o
3 GC ZZ2utEaYWe] ¥3a WHANE UWREEEEA did J3 dHANLE YE
HA/ALTY] 2] #A o2 RE T3t

25 3¢g L AdA4 A E

A9 HAAF FUF WYPoZ AEE F88IH NaS049 7t 7o W 5 &
&2 uE3y] 95td, YzEs ZEJe] tsty ¥ ¥%(101 2 680 ng/mL)%} &
FE(606 2 408 mg/mL)ol thdte] 2@ Algd dE& HSA ¥ Ao 12g(4W
AmLE Z3A 771 FEE )L Hrtetd AxY AEE BASY 9& ¥3 HAE
vlastdeh w3, % ¥ ¥237] dol 05N HCl in MeOHY] 37} of foll @&
EZEA Uz 9 ZEJ &4 AL E vmstd Bt} o9 e ¥ 4 F
W ke sle] AAsA dFed AP g AP A s st A WY v
sty A Ak
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3. 2% ¢ n#

31 A=A, IJ+& ¢ 484

GC/NPDE o] &3}
O WEEEEA, U= =
A Aol disty 2¥ JYzEy FZEA
Uzd 9 FZede) dig A
HAE veEhdon, 7oA T3 2
o] FEE TIAT

S/NH| 3& 7IFo2 FAT Yadd ZEdo| EH??} AESA e 77 060
51ng/mLoelAt}. oAl F= &L Table 19 VelAc).
AL WHES HEASF(CV, Coefficient of Va "PE}Wﬁibtﬂ Uzde 7%

W OEF 10% ol Hd vt & AW Fo XEEAS
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d F 3 E Fig. 19 HeEb
UP?‘E AZb2 2+ 585, 943 2 12.65°]AH o
o] HFE A% FHFAE Fig. 20 Uehlid=d,
= 2
Gl

o
)

AF(r)e 2+ 099703 0.9998= F2 A9
o gAY egRE 4 Alg Fo FwE AEW

o B

e ¥EE A9
Fqstol(spike) FEE Fol BAdel 2P FEF 2700 FUL FER W @S
WEEZ FTASAY. A" & FX(303ng/mL, 66%)E Adstie 90% o4 =

Fatartion June

= S (DMAP)  Nicotine Cotinjne

i o
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Fig. 1. Chromatogram of the internal standard (IS), nicotine, and cotinine extracted from a
smoker's urine sample with 2-yL injection.
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Fig. 2. The linear calibration curves for nicotine (A) and cotinine (B) in urine. The
coefficients of determination (rz) for nicotine and cotinine are 0.9970 and 0.9998,
respectively. IS stands for the internal standard spiked to each aliquot of urine in the
same amount, 2-(dimehylamino)pyridine (DMAP).
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Table 1. Reproducibility and average recovery at various concentrations of cotinine in urine®

Nicotine Cotinine

i i R
(ng/mL) (ng/mL) oe) &) (ng/mL) (ng/mL) 06 C6)
2.01 1.95 96 11.2 13.6 12.0 88 5.0
10.1 9.66 96 4.4 68.0 64.5 95 1.4
30.3 20.1 66 42 204 203 100 0.9
60.6 61.4 101 62 408 393 96 5.1
101 105 103 23 680 686 101 2.7
141 135 9 73 952 946 99 8.4

®A urine sample was extracted three times and analyzed on the same day.

®Percent coefficient of variation.

‘Average recovery of three measurements.

32. & &7 s54AANAY &4
el BelFE 24 dydM FF37] A HCIY #H7F A% B2 WRIEEFEH,
Uzd 9 3elde &4 A2 g Frisided, 2 F 52 722" 606, ZEJ 408
ng/mL)el} thsle] ¢ A(A =2 WH)E Fig. 39 dehliA WEEZEEZY Y3z-
9] A%, HCIE H7MsA &2 %%Alzl A% 9dag B2 F °1210D4 NazSO4a !
7hatA] e e tha WAoo
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Fig. 3. Variation of chromatographic responses with/without sodium sulfate (Na:SOi) before
extraction and/or hydrogen chloride (HCI) prior to the concentration of the extract
using a mild stream of nitrogen gas. The addition of Na;SO4 and HCI resulted in the
increase of responses.
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FAXNE EFHE 179 BF SEA4oR H4 5o 57w Az 30767 9
gl St B Aol A G F ouEdAs @ 4% s o, 1699
g gAEL 25 HFAAZ EFHUY Fig. 404 B vhe} o] FAx JodL vlF
Az ko] vl ¥ CCRES U en, ol SEAL 7183 +-AAAN F93
7t 9 Aoz YeERt(p = 0.0000127)

§ .
o Rz,
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Fig. 4. Cotinine/creatinine ratios (CCR) in the groups of smokers (N=17) and nonsmokers
(N=20). CCRs were significantly different between the two groups at 5% significance

level.
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2% ANE F YYIEH IEHIE £43817] 93 ANEE d7ideE BHE F, NaxSO,
2 #H7lsld & Z& S FUAYIZ DCMLZ 23 Fo, A4 7|48 v%317) Ao
HCIE &% 37bshel €48 H238 & e ¥e Fsiin o ¥4 Poz 3
e AABAS) HFA} APY B A4EL IS & Yo, olF I¥ 4 WY F
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