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MISS SUPAPAN TEEKASOOK : DETERMINATION OF METHAMPHETAMINE
AND AMPHETAMINE IN URINE BY HEADSPACE GAS CHROMATOGRAPHY WITH
FLAME IONIZATION AND NITROGEN PHOSPHORUS DETECTORS. THESIS ADVISORS
:ARUNEE THERDTEPPITAK,Ph.D., SOMSAK SIRICHAIPh.D., CHULEEPORN

PUTTNUAL, Ph.D. 115 P. ISBN 974-502-561-5

An analytical method of methamphetamine and amphetamine in urine using headspace
gas chromatography techniques with dual detectors flame ionization and nitrogen phosphorus
detector simultaneously was studied and developed. The method could be performed easily using
capillary BP-5, 5% Phenly Polysiloxane column of 30 m x 0.32 mm L.D.; 0.25 um film thickness
for flame ionization detector and BP-1, Dimethyl Polysiloxane column of 30 m x 0.32 mm LD.,
0.25 pm film thickness for nitrogen phosphorus detector. The appropriate headspace sample
condition was checked for the influence factor of salting effect equilibration time, oven
equilibration temperature, pressurization time, loop fill time, loop equilibration time and inject
time. The urine sample of 3 mL was pipetted into a vial, and 2 g of potassium carbonate and 100
ul of benzylamine for internal standard were added. The vial was heated at 90°C for 30 min,
pressurization at 25 psi, pressurization time for 0.2 min, loop fill time for 0.01 min, loop
equilibration time for 0.05 min and inject time for 2 min. The validation for this method showed
that there is no interference peak due to sample matix, which signified the specificity of the
method. The linear working range was 1-20 pg/mL and 0.025-20 pg/mL for flame ionization
detector and nitrogen phosphorus detectors, respectively. The correlation coefficients were
0.9988-0.9995. The accuracy of the method was shown by % recovery of spiking standard to
sample at difference levels of 99.49-101.78% for flame ionization detector and 99.39-101.82%
for nitrogen phosphorus detector. The results shows that the limit of detection and limit of
quantification for methamphetamine by flame ionization and nitrogen phosphorus detectors were
0.004, 0.002 pug/mL and 0.025, 0.01 pg/mL, respectively, and those of amphetamine by flame
ionization and nitrogen phosphorus detectors were 0.03, 0.006 pg/mL and 0.1, 0.025 pg/ml,
respectively. Validation studies proved that developed method could be used in determining

methamphetamine and amphetamine in urine simultaneously.
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fams39da NPD apsmsazawinasgidmmueummiivsazueumaiiiug
anuiui 10 lulnsniuaefiaddnsuaziunSaweiudiy internal standard
ANzNsNAaeIED anndeuesaaf 90°C 1M 30 WIH ANNAUR
N Py - = 4 a g o ar [J
25.1 psi, UTnannde IlunmGoums voua 2 niy, nalaanuduvowna
Py a a o ' v o
Wheafi 12 3uf, nasafanndimsaadavesviafiiudily iy
sample loop LazEIy 000 0.6 31&1‘?1, Injection port 260°C, Detector temp. 2600C,
He flow rate 2 mL/min, IS = internal standard, A = Amphetamine,

B = Methamphetamine ... ..c.ooviiiiiiiiiiiii e e 75
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419 nsuaasmduTuTssnhanawesmsidosmsinsieiidhdaugaly
sample loop uazﬁuﬁ“lﬁ'msazmammimmmmmﬂmﬁmmmmmﬂmﬁu
Famnududy 10 Wwinsndudedasansuaziuudmediuiy intenal standard
ANIZMINANDIAD amadouvougaaad 00°C Wi 30 Wi AN
25.1 psi, USinaunde luaaBouarivema 2 niy, N lRaTuduvede
e 12 Sud, naweudaangdusaadavpsannd 11y
sample loop nagHIoDn 0.6 TN, Injection port 260 °G, Detector temp. 260 C,
He flow rate 2 mL/min Amp = Amphetamine, Meth = Methamphetamine ............

420 Tasan TaunTune Ag13910 sample loop L"‘ﬁ"lfilﬂéi)\‘i FMTUARI19I0 FID
yosasazanas Fiuamsummiuuaziauvadiuasmdudu 10
YlasnduneinaansuaziuFaeiiuily internal standard #A1201NARDIAD
amudeuvsudamalad 90°C w1y 30 Wi anuAUT 25,1 psi, Usuaundoa
Tiaadoumiduema 2 nfu, naildanudnveiadvan 5 12 5Swid,

nawewandnusamlavesuoniisindi i1y sample loop uazHuEBnf
0.6 3w, navesmsfinesn s T evidgeunaly sample loop 5 3 5w,
Injection port 260°C, Detector temp. 260°C, He flow rate 2 mL/min, IS = internal
standard, A = Amphetamine, B = Methamphetamine ......c.cooeoimiiiiereianinnnnn
421 TassnTaunsuaafia1s9in sample loop Lﬁi’f%;hﬂ'%"mﬁﬁ%’ﬁﬁamuﬁs&r NPD %84
sarmonnsgumuenmiuuasueuafiuanududuic lulasniy
AofasaasuaziuuSaniuily intemal standard ANITAMINAABAE AMUTDY
veaamalai 90°C 1K 30 1P ANRANT 25.1 psi, USunaundie TluamBo
a5 vana 2 NS, paildausurewamived 12 Jnd, nowewds
andmeaalaveuafiiiudi 1y sample loop tazruBBNd 0.6 311,
nawesmnsfidesmsinseidigaunalu sanple loop i 3 3u7#, njection
port 260°C, Detector temp. 260°C, He flow rate 2 mL/min, IS = internal standard,

A = Amphetamine, B = Methamphetaming ..........oooviimiiiiiiiioniin
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422 nEMIAAIANUFURNUTIZM 113910 sample loop Lﬁwdm?muasﬁuﬁiﬁms
a:awmmgmmmmmﬂmﬁuuazuauMmﬁuﬁmmﬁui’fu 10 Tulnsnsu
AofiasamsuaziuuFaniiudly internal standard TA1IEMINAADIAD AMUTOU
ypugadilad 90°C wau 30 1 AT 25.1 psi, YSnaundeTiuamou
ardusis 2 NSy, i i nuduvea haad 12 i, nmvsauiaan
drmsadlavesvaanruudi1yu sample loop LiazHMEDA 0.6 TUIW, DM
ypanshiansnsimT Iz augaly sample loop #3 Ui, Injection port
260°C, Detector temp. 260 °C, He flow 2 mL/min, Amp = Amphetamine,

Meth = Methamphetamine .........iueeeeinrianrnnneeern i niesas st aaas e 79

4-23 Tﬂimimsniwmmiazmﬂmmgms:.mmeﬂmﬁuna:uamﬂmﬁu‘ﬁizﬁn
aridutiio lulnsnfureliadtes aarzminaassie Anwiouves
waaai 90°C U 30 WM Injection port 260°C, Detsctor temp. 260°C,

He flow 1ate 2 ML/ . .eervsiarensnaraeieretececsivnmatishsottosisesraasassnsmsasssanannres 85

424 TasinTaunsuvesansazmmnasgud-musisiiviasvhumeidu fiszdn
armududy 10 lulasnfudedndans aaremmansiie anwiouvas
igaenad 90°C UAH30 U Tnjection port 260°C, Detector temp. 260°C,

He flow rate 2 ML I . oo nenen e irienenseecetssmesareanresissssssnasstnsssatsosrasasrsons 86

425 TaginTaunsuvssmsazmomnasgnaiiaiunoze Tadlasuiiszduamududu
50 lulnsnsudeiiaaans anizmanaaside anudeuveusaclan 00°C

U 30 IR Injection port 260°C, Detector temp. 260°C, He flow rate 2 mL/min... 87

126 TasunTaunsuvesasazaniudaniuiseauanmdudu 1,000 Tulasniude
findans aamevesnisvaaediie Aamdeuvavsamnlad 90°C 1w 30 urfl
Injection port 260°C, Detector temp. 260°C, He flow rate 2 mL/min........ccovnnennn. 88

4-27 Ta5u1 IALNSNUDINITASANE blank (ﬂﬂﬁnz‘ﬁ:ﬂﬁﬁmﬂméuﬁfaﬂu) ................ 88

428 TasunTaunswensazmanasyuwauinnududu 10 luTnsnudelindtns
A = Amphetamine B = Phentermine C = Methamphetamine D = D-Fenfluramine
IS = internal standard (Benzylamine Hinududu 1,000 TuTnsnfudeiiafiins)

E = Ephedrine Iia¥Pseudoephedrine Ganuduiy 50 luinsniudefiodans)..... 89
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