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22 . ¢ Yt 2wy AYAES & Fo) A nicotine, cotinine R toluene® GC/NPD,
GC/FID ¥ GC/MSE o] &3} A5l 11 £ X% F ¥akr) Nicotine?} cotinined &
diethylether2 3&3l3 415218t § 1 §7]5& GCol| F1sle] 48t 2 da) §
T-| 4] nicotine®} ¥% ¥ FE+ 4~630ug /Lol 3, cotinined 63~1,602ug/LE ehdr} =
g EF Q2] B2 w ImLel citrium dextrose solution& 7}&fl 55Tl A 2087 7143 H &
714 250uLE GCell #38h= head space-& ol &atsich & AYAES kel LF &5
gl ZEHA(HEEA : 0.1mg /L) ¥sic) 22y YAl i 8= REF F
NAES] & FollA BFAe 5 BEE 0.1~28.0mg/ Le] A}

Abstract : We identified nicotine, cotinine and toluene in high school volunteer’s urine by
using GC/NPD, GC/FID and GC/MS. To analyze of nicotine and cotinine, urine samples
were extracted with diethylether and centrifuged on a benchtop centrifuge for 5 min. The
upper organic layer was injected into a GC. The distributions of nicotine and cotinine were
4~630pg /L and 63~1,602ug / L in smoking-group, respectively. To analyze of toluene, head
space vial was filled with 2mL sodium citrate solution and 1mL of urine. The vial was war-
med in a water bath at 55C for 20min, and then 250ul. of head space air was injected into a
GC. The result show that toluene was not detected in all of the volunteers’ samples. How-
ever, the range of toluene was 0.1 ~28.0mg /L in glue sniffer’s urine samples(NISI data).

Key words : nicotine, cotinine, toluene, glue sniffing.




2 S A - A - el - B

LM £

ol T8} AZ)el N Bl FUEE FAA}
o] AAA A FEe= S5 9o}, Aand g o Fel
Ae 71 e dAolh 53] A4 & 2
87} ool A7 ulAl 4= 7] WEe, 22l A
25 FAg &5 A3 FE G2k 84
2 4= 9l 7] wl Foll 1 Azt e] A} dHA .

FAA e, el Yol 6% nicotine®} el AA]
Aste b2 So A o] alded FrEH TE, &7
2 5%, 8¢ AsS st 2373 A9
oy, Z}E Ao Ao F83 Hale] 75 g
w3t 7] Folle YArgtebA 9 vlEFe] hydrogen cy-
anide o] Z %5 o] glr}. 22]v} hydrogen cyanide
£ 7Zboll A rhodanaseell 2|3} thiocyanate® oAb o]
w2 wjAdRga g A QR dasteiae A4
Yo Fo] dRg2uls) dgsiy Jasietr R E
2H(COHb)& ¥3le, 2 10%*) COHb T 5&
Jepdtia 2 ase] gkt Fo o RE ddshe d
& nicotine¥} 1 A Q) cotinined ¥4 8l W
o] alubAaid]®, &3] cotinine A =& w7k
7} 16~19A]7F2. 2, nicotine?] 2A|7t¥c} A 7| w &
of Fd o¥9 ¥l We ol & Ut} nic-
otine™} cotinine?] ¥4 2. 2+ gas chromatograp-
hy*¢} high performance liquid chromatogarphy’&
o] &%k wpio] *de] &= AUk

w3 449E AHHE BAR RFE L e §
Wzl ofE 8o M & ulEg Axsle Aol F
JAFY Fdelh FPAFv= A, BEF ® §2
NAFI} 2 FFE olF R Ao, o]ES AHHL
2 #9392 A$e fosienged o8 24
wE g gk Y AV R EEe o FEAE
E2q g AME3LT gloH, EFAE 5347 AAz
22 sled FYA T, Bzt A FEHLR
Q& wkEA Flel A oA Ao, A B, UAH
1A B2 24 A didel Z1dd HEkE B
o]71% gheh 1) W H el AANE e LeiE {7t
A f7)eue vddzest dddoldHe Er} 3l
1} o] At} Bl R=Folle AL ghiEe] AA w2
ng ¢4 Aee I3 vyt

AR B F EFAY £ SR gas chromatog-

=

LRENERE

raphy'"" "] Zo] wo] B¢} glrk HAEL &
viel mw A A1AF B ulFadz) 108, F44) 6198
W22 159 7t 22 A F ] kol A nicotine, cot-
inine W EFa-2 ¥Astga, wt S o)Al
Tl FA e Rl FYAEL Lol ERq
S FA3, 7 FE FEZVE FA B2 Fal
oA FE wdsly, WAl Vx AlER 94 B
Mo A =3tk

2.4 %

2.1. 7|7| % Ajef

F4do]| o] 8% gas chromatography:= NPD7} %
2%l Hewlett Packard 58901 plus(nicotine®} cot-
inine #-43)2} FID7} %% Varian 3400(toluene %
41)& 2481513, mass spectrometert= Finnigan
MAT ITD 800-& ¢]-43}%d ). nicotine, cotinine tol-
uene ¥ iso-butanol EF-EF-E Sigma(v]F)ALRYH,
di-isopropylamine dodecane(DIPAI2)E 5 Y=
o] AstElel gy F]lelgon, 254l 1)
2%t diethylether+ J. T. Baker(9]=)4}e] HPLC
grade, sodium sulfate Wako(&)A23e] 7

ssked Ag-atsich

2.2 A2 &3

gAY COE-w o4 A=t F vl Fad= 10
g, 47t 6199 xo} P A TA0 2Ty
£ EEF U x 60 ANE A3t

2.3. WAz ¥ HyM

23.1. A|E M2

BFUAR 24 22 AR SmLE A3 A
20mL Ag el 2L g, WE-EFEH(DIPALZ
3000mg /L) 25uL-8 i1, #%-§o} diethylether 1.
5mLE Yt} od7|of| sodium sulfate 2 3g& Y&
F F72 & 2o} 157 ¥ shakerol| 4] 5o Fc} &
A2 718 o] 88 2500rpmoll A} 5EZF A e} A7
A, F7] 8w E2-& A8 GCol 98ty F-Ai g}

BoAR B4
2mLE £8F 15mL9 vialel &l WREESFEAZ
iso-butanol(5000mg /L) 50L& 718 % = ImLE

A% : citrium dectrose solution

Analytical Science & Technology



A4 & Fol| A nicotined} E-Fq 2] X T3 AF 3

7}sled sl|sba, 55T F8-AtellA] 2087 2lekAlA)
F 2 F714 250uLF #H ] GCR F-4{3.

2.3.2. HEM Xty

nicotine®t cotinine®| Z&M : 20mL A g F
58 dmLY A &3] A& Y3, W EEEA(DIP-
Al2, 3000mg/L) 25xL % nicotine®} cotinines] &
3499 (1000, 1290mg /L) 2.5, 5, 12.5, 25L& &
7}gt ¥ F&-8v) diethylether& AM-8-3lo $jol A2}
e g er 2esle JYBEEEAS AT 2 B
o} wAn§ AHg3ed HAFAE A stgct nic-
otine® 0~5.0mg/ L%} cotinine 0~6.5mg /L2 ¥ %
WA F2 A4S Bood, o]Fel HE A
+= 1.0ug / L{nicotine) 3 2.0ug / L(cotinine)o]c}.

E20e| HaM EFA L5 £9(0.1ug/mg in

methanol)-& W&l 100 34§ &4 L FF
F2 34stod 0.1, 05 1.0, 2.0, 50, 10.0, 20.0, 30.
Omg/Le] 2% 49& MZSI 7o) HE 55 &
Y S0uLE 78 FLrh o) F FE HE WL EEE
Hell A3t 2+ B3] HAulg AH8-sle Aapdg =t
A &teir}. toluened 0.1~5.0mg /L% 5.0~30.0mg /L
9 3= HldA 42 FL& A4S By, FE
e 0lg/ L2, o]E9] HAZUL Table 1ol
ey gi ot

24. 84 =

nicotine¥} cotinine& ¥443}7] 91§ GCo) =H-&
Tuble 29ll, toluene®] ¥ 2A-& Tuble 3¢ eliq)
o}

Tuble 1. Calibration equations and correlation coefficients of nicotine, cotinine and toluene

concentration . . correlation detection
sample range(mg /L) regression equation coefficient limit (g /1)
nicotine 0~5.0 Y = (.248x + 0.040 0.998 1.0
cotinine 0~6.5 Y = (.070x -+ 0.008 0.999 2.0
toluene 0~5.0 Y = ().236x 1+ 0.001 0.999 100
5.0~30 Y =0.307x — 0632 0.999

Table 2. GC conditions of nicotine and cotinine analysis

column

oven temp.
carrier gas flow
injector temp.
detector temp.
detector

split ratio

: HP-5(crosslinked 52; phenylmethyl silicon
30m % 0.32mm I. D. X 0.25um)

1100 (2min) — 20°C / min— 300°C (5min)

: Nz at 2.28mL / min

1 280¢C

1 280¢C

:NPD

:10/1

Tuble 3. GC conditions of toluene analysis

column

oven temp.
carrier gas flow
injector temp.
detector temp.
detector

:5% carbowax 20M on carbopack B.
:110¢(2min) — 10T / min— 180C (10min)
: 18mL / min (He gas)

1 220°C

1240

:FID
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Fig 1. Gas chromatograms of nicotine and cotinine

a) blank urine  b) smoker’s urine
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‘Table 4. Nicotine and cotinine concentrations of 71 volunteers’ urine

(o]

i second test third test
first test
group No. (after | week) (after 2 weeks)
nicotine cotinine toluene | nicotine cotinine toluene | nicotine cotinine toluene

1 —_ —_ — — — —_ j— p— —
2 — o — - — — —_ - —
3 - - - — - - - - -
non- 4 - N - - - - - - -
smoking o B - - - - - - - -
group 6 - - - - - - - - -
7 - — . _— — —_ — — —
8 — P o — —_ - _ —_ —
9 - - - - - - - - -
10 - - - - - - — - —
1 — p— — — . _— — o —
2 0.146 0.357 - - 0.479 - 0.096 0.333 -
3 0.039 0.632 - 0.072 - - 0.040 0.542 -
4 0.067 0.839 - 0.057 0.634 - 0.010 0.543 -
5 0.011 0.717 - - 0.261 - 0.006 0.427 -
6 0.027 0.102 - 0.047 0.202 - 0.027 0.240 -
7 0.163 - - 0.612 0.296 - 0.093 0.101 -
8 — p— — —_ — —_ — . p—
9 0.065 0.319 - 0.064 0.673 - 0.031 0.445 -
10 - - - - - - — - —
11 - 0.142 - - 0.377 - - 0.240 -
12 0,018 0.400 - 0.134 0.408 - 0.035 0.450 -
13 - 0.230 - 0.055 0.263 - - 0.063 -
14 0.135 0.104 - 0.316 0.164 - 0.104 0.117 -
16 - 0.600 - 0.042 0.166 - 0.043 0.384 -
17 - - - - - - - - -
18 0.004 0.145 - - 0.393 - 0.006 0.115 -
19 0.115 0.260 - 0.074 0.236 - 0.630 1.155 -
20 - 0.514 - 0.083 0.536 - 0.127 1.113 -
21 - 0.561 - - 0.507 - - 0.322 -
22 0.078 0.945 - - 0.486 - - 0.738 -
23 - 0.164 - 0.064 0.412 - 0.219 0.758 -
24 0.071 0.268 - 0.049 0.381 - - 0.281 -
25 0.056 0.211 - - 0.348 - - - -
26 0.061 0.290 - - 0.686 - - 0.621 -
27 - 0.139 - 0.055 0.640 - 0.231 1.592 -
28 0.093 0.502 - 0.036 0.144 - - 0.480 -
smoking 29 - 0.181 - - 0.685 - - - -
group 30 0.087 0.146 - - 0.335 - - 0.211 -
31 0.043 0.492 - - 0.553 - 0.098 0.596 -
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6 S AEA - SAE - 7ol - AlBAh - RS PUF

32 0.061 0.551

33 - 0.431
34 - 0.549
35 - 0.265

36 0.150 0.676
37 0.042 0.432

38 - 0.581
39 | 0.049 -
40 - 0.341
41 - -
42 - 0.133
43 - 0.169

44 0.074 0.537
45 0.029 0.503
46 0.044 0.257

47 - 0.169
48 0.054 0.368
49 - -

50 - 0.167
51 - 0.625

52 0.018 0.383
53 0.044 0.300
54 0.518 0.628
55 0.453 1.602

56 - 0.491
57 - 0.642
58 - 0.331
59 - 0.351
60 0.111

61 0.042 0.444

0.054

0.075

0.435 - 0.149 0.474 -
0.427 - 0.105 0.562 -
0.629 - - 0.733 -
- - 0.195 -

0.467 - 0.784 0.605 —
0.392 - 0.083 0.504 —
0.487 - 0.059 0.572 -
- - 0.193 0.167 -
0.325 - - 0.251 -
0.171 - - - -
0.269 - - 0.362 -
0.608 - - 0.304 -
0.537 - - 0.441 -
0.288 - - 0.179 -
0.239 - - 0.362 -
0.405 - - 0.325 -
0.233 - - 0.373 -
0.120 - - - -
0.830 - - 1.330 -
* * 0.055 0.440 -

* * 0.202 0.220 -

* * * * *
1.466 ~- * * *
* * * * *

* * * * *

* * * * *

* * * * *

* * * * *

* * * * *

— ! not detected * : not tested

= BE AES ETAE BHY 29} ERA

retention timeo] 5.6mine] X, XX EA ] isob-
utanol®] retention time-2 3.9mino] g1t} Table 4ol 4
H5o] v FARY FOT BFAA EFAL H&y
A @S2 v)Fo] B Ay g B Fo| ¥4
< Ut 2o Sk oFE BEF Fxbe
X FAd EFAE BAY H(Fig. 2) 01~28.
Omg /L8] £%9 % FI(Table 5)F el g}
o] & 05~50mg/Le FE ¥EZE el 7o) 26
2.2 43%% #=8bv, 0.5mg / L vl vk 257 (42%)
£ Rolil sl Fdlol o3t o= A E=H F
UAIEL & F ¥E EFEE 0~50mg/L, X Fof

A 03~13mg/ LMY} vl as] B of v)s=dpAv, o

£EeFEYE LS AA
g

X %ol 4] nicotine, cotinine ¥ toluene-d GCE °]
g3l EAg A AANARA T BF 0992 45
stgded, HEgAE 72 10ug/L, 20ug/L ¥
100ug /Ledch AA 2w 2| YAH71H)E HAF o2 1
F 2o AHY oA FHT A FAT61
o Yol 21 nicotined] ¥ E-HEF 4~630ug /L, cotinine
£ 63~1,602ug /LA, ©] F 692 35 <% nic-
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Fig 2. Gas chromatograms of toluene
a) blank urine  b) glue sniffer’s urine

Thble 5. Toluene concentration of glue sniffers’ urine 22 0.9 52 0.2
(mg/L). 23 0.8 53 1.2

24 2.9 54 9.5

No. toluene No. toluene 25 0.6 55 93

1 1.2 31 1.4 j? 12 :2 122

2 1.4 32 1.3 08 0'2 58 03

3 0.7 33 3.9 ) ' 0

4 09 34 49 29 32 o9 N

5 06 35 0.6 30 0.2 60 16.7

6 0.5 36 28.0 — :not detected

7 0.1 37 109

8 0.2 38 -

9 0.3 39 5.6 otine@} cotinine®] &% 2] ¥okrt =3 o)E59 »
10 0.4 40 25 Zol A EFAL HEHA dgon v R olEL &
1l = 41 L5 de SAT REF FL kAl @ AL Vet
12 7.6 42 14
13 0.6 43 0.2 et
14 3.1 44 0.1
15 0.1 45 01 Ty
16 0.1 46 0.1
17 0.1 47 0.6 1. A. Remond and C. lzard, “Electrophysical Effects
18 0.1 48 0.3 of Nicotine”, p.31, Elsevier U.8.A.(1979).

19 0.1 49 0.1 2. A. Remond and C. lzard, “Electrophysical Effects
20 0.2 50 0.3 of Nicotine”, p.99, Elsevier U.8.A.(1979).
21 2.1 51 15.1 3. R. C. Baselt and R. H. Cravey, “Disposition of
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