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1. PAT VAN DE

Methamphetamin (MA) duoc coi la mét trong nhiing chdt ma tuy phd bién va nguy hiém
trong sb cAc chat nhém ma tiy tdng hop kich thich than kinh ATS (Amphetamine type
stimulants). Methamphetamm kich thich manh hé thong than kinh trung wong gy hung phén,
tao cam giac bay bong manh mé&. Néu sir dung lau va bi 1¢ thudc, nguoi nghién s& sat can va c6
nhu cau tang lidu rd rét. St dung MA liéu cao dot ngot dé b ngd doc va co thé dan dén tir vong.
O nude ta, ma tuy tdng hop néi chung va MA néi riéng da xudt hién tir vai nam tro lai day va la
mot trong nhiing loai ma tuy dugc wa chudng nhat hién nay [2]. Co ché clia qué trinh chuyén
hod, thai trir cac chat ma tuy tong hop nhém ATS trong dé ¢ MA da duoc trinh bay trong tai
liéu [1, 5]. Khi vao co thé chi 20 phat sau khi st dung MA da bét dau qua trinh dao thai chu yéu
qua duong nudc tiéu va chinh vi vay dé xac dinh nguoi ¢o su dung MA hay khong nguoi ta
thuong tién hanh phén tich xac dinh su c6 mat cia MA va cac san phdm chuyén hoé cia no
trong mau nude tiéu.

Ngoai ra, theo Uy ban Olymplc quoc té (I0C) mot s6 chat trong nhém ma tuy tong hop
ATS nam trong danh muc céc chat Doping bi cam sir dung trong thi dau thé thao. Nhu vay, viéc
phan tich xdc dinh MA néi riéng va cac chit ma tuy tong hop noi chung trong mau nudc tiéu
khéng chi ¢ y nghia khoa hoc va thuc tién ma con la tién dé mé ra hudng nghién ciru xac dinh

cac chit Doping trong hoat dong thi dau thé thao, day 14 mot hudng nghién ciu mdi & nudc ta.
Trong bai bao nay, chung t6i gioi thiéu quy trinh phan tich xac dinh MA trong mau nudc tiéu
bang phuong phap séc ki khi - khéi phd (GC-MS) st dung ki thuat chiét pha ran (SPE).

2. THUC NGHIEM

2.1. Hoa chit va thiét bi
- Céc hoa chat va dung méi sir dung trong qué trinh nghién ctu phan tich c¢é do tinh khiét
sic ki,

- Mau chuan MA néng dé | mg/Iml (Lipomed, Arlesheim, Thuy ST) duoc san Xuit va cung
cap tir phong thi nghiém phén tich ma tuy cua Lién Hop Quéc UNODC cap cho Vién Khoa hoc
hinh su- B Céng an Viét Nam.

- Cot chiét pha ran C18 Alltech (My).
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- Bb chiét mau pha rin 12 kénh Alltech (My).

- Hé thiét bi sac ki khi ghép ndi khéi phd (GC- MS) Trace DSQ-Thermo Finnigan (My)
cung véi phan mém xur li két qua X-Caliber, pho chuén NIST MS Search 2.0 véi cau tric cia
khoang 290.000 chit.

- Bom mau tu dong Autosampler AS 3000 (My).
2.2. Khao sat qua trinh chiét tich MA sir dung ki thuit chiét SPE

2.2.1. Lwa chon ¢t chiét

Chiét tach ma tuy trong mau sinh hoc va déc biét la mau nude tiéu da dugc nhiéu nha khoa
hoc va phong thi nghiém phan tich giam dinh ma tiy trén thé gioi nghién ctu. Cac phuong phap
chiét tach hién dai déu duoc khao sat, theo nhiéu tai liéu, chiét pha rén véi cot chiét C18 la
phuong phap thong dung va duoc ap dung chiét tach phén tich chat ma tuy. Qua tham khéo tai
liéu [3,4,6], chiung t6i chon cot chiét pha ran C18 va tién hanh nghién ctu, khao sat tim cac diéu
kién chiét tach thich hop trén loai cot nay.

2.2.2. Khao sdt cdc diéu kién chiét tdach trén c¢ét C18

- MAu nghién ciru: mau nudc tiéu cia ngudi khoé manh binh thuong duoc thém luong MA
chuén.

- Chudn bi miu: ldy 10ml mau nudc tiéu, diéu chinh pH cta mau vé khoang pH 8 bing
dung dich dém Borax.

- Dung mdi lam sach: qua nghién ciu tai liéu vé chlet pha ran [5, 7], dung mGi hoa tan chat
ma tuy, hoa tan cac thanh phan mudi ¢é trong nudc tiéu, sac té thi dung dich 1am sach thuong
duoc st dung la nuéde, amoniac lodng, hodc hén hop nuée voi dung méi hitu co. Ching toi lua
chon khéo sat so sanh do rira sach cua nudc, nudc/metanol va h5n hop nudc/axeton voi ti 1€
thanh phan nhu bang 1.

Bang 1. Ti lé thanh phén va luong dung mdi st dung lam sach ¢t chiét

Thanh phén Ti g (VIv) Luong sir dung (ml)
Nudc 10
Hén hop nudc/methanol 91 10
Hon hop nudc/methanol 9/1 5
Hén hop nude/methanol 2/8 10
Hén hop nude/axeton 8/2 S

Két qua cho thay khi rira bang nude, mau chua sach, con nhiéu thanh phan phu c6 trong
mau nuéc tiéu duge chiét ra theo. Vi cac hon hop 6 ti 1& thanh phan dung moi hiiu co la
metanol hay axeton v&i nudce nho, mau duoc rira sach hon, loai bd duge nhiéu tap chat khong
mong mudn. Nhung bén canh d6 c6 mét luong MA bj rira tréi trong qua trinh lam sach. Vi ti [é

54



cua nudc/axeton la 8/2 (V/v) va thé tich dung méi sir dung 1a Sml cho thay mau ¢6 do sach tét,
trén sac ki d6 khong xuét hién nhiéu pic ctia thanh phan phu.

- Thé tich dung méi rura giai: ddi véi cac hop chat hitu co ¢6 do khong phén cuc yéu, trung
binh str dung ki thuat chiét pha dao thuong st dung dung méi rira giai la cac dung méi hiru co
nhu metanol, etanol, etyl axetat loai don hay hdn hop. Trong nohlen cuu nay, chung to1 lira chon
khao sat dung méi rira la metanol. Day la dung moi hoa tan tét ddi véi cac chat ma tiy nhom
ATS. Tuy nhién céc tap chit ciing c6 thé kéo theo do vy v&i luong dung mdi bao nhiéu thi vira
du, cho d6 thu hoi cao va han ché céc tap chét can phai dugce khao sat.

Két qua cho thay, véi lugng dung mdi rira giai 1a 0,5 mi thi dd thu hdi dat trung binh
94,78% va trén sic dd cac pic thu dugc c6 it pic tap chat.

2.2.3. Quy trinh tdch chiét

Qua qua trinh nghién ciru va khao sat chiing toi dé xuat quy trinh xir 1i tach chiét mau phan
tich nhu sau:

1. Hoat hoa cot chiét: ccf),t chiét C18 ¢6 dung tich 3ml, chira 200 mg pha ran C18 duoc hoat
héa vai 3ml methanol/nudce cat ti 1€ 9/1 (V/v), tiep sau la 3 ml nuédc cat.

2. Nap mau vao cot: mz:iu’duqc nap vao cot voi tde do6 duoc diéu chinh béng ap suat cua
bom hut chdn khéng dam bao tdc do dong khoang S ml/phut.

3. Rua cot: céac tap chét duoc rira béqg 5 ml h5’n hgp dung Eiich axeton/nudc ti 1€ 2/8 (V/v).
Cot sau khi da qua bude rua sach, dugce say kho chat hap phu bang bom hut chan khéng cua bd
chiét pha ran.

4. Rua giai: chat can phan tich gitr lai trong c6t dugc giat hap bang 0,5 ml methanol, dung
dich chira chat phén tich duoc lam can béng dong khi N2, hoa tan can chiét thu dugc bang 0,5
m| methanol, tién hanh phan tich danh gia két qua trén GC-MS.

2.3. Piéu kién lam viéc ciia GC-MS

Sau khi tham khao tai liéu [5, 7] ching lua chon diéu kién lam viéc cua thiét bi GC-MS nhu
sau:

- Cot tach: Rtx-5SMS (dai 30 m, duong kinh 0,25 mm, d6 day pha tinh 0,25 pm).

- Khi mang: Heli tinh khiét 99,999%.

- Téc d6 dong: 1 ml/phut.

- Ki thuat bom: Splitless, mau dugc bom tu dong véi thé tich 1pl.

- Nhiét dd MS transfer line: 250°C.

- Nhiét d injector: 250°C.

- Chuong trinh nhiét dé: nhiét d6 dau 110°C (gitr dang nhiét trong 1 phat), ting 12°C/phut
dén 270°C (gitr dang nhiét trong 5 phit).

- Ché d6 ion hoa va dap dién tu: EI vai nang lugng 70 eV
- Ché d6 quét Full Scan, dai quét: 30 - 450 amu.
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Vi diéu kién trén, chang toi tién hanh bom 1pl dung dich MA chuén ndng do 0,1 ppm vao
thiet bj GC-MS dé xac dinh thot gian luu va cdc manh phd khoi dic trung. Két qua MA cho pic
¢6 thoi gian luu 1a 4,80 phit va cac manh ion m/z dac trung la: 58, 91, 56.

2.4. Dung chuan, do thu hoi va giéi han phat hién cia phwong phéap

Dung dich MA chuén & cac khoang ndng dé khac nhau tir 129 ng/ml dén 3876 ng/ml duoc
phan tich x4c dinh trén GC-MS & ciing mot diéu kién nhu nhau. Ché d6 quét ion toan giai (Full
Scan) dugc thay bang ché do quét ion chon loc (SIM) lva chon cdc méanh ion 58 va 91, tlen hanh
phén tich trong 3 1an ldy gia trj trung binh. _Cac tai liéu tham khao [5, 7] cho thiy & che d6 SIM
do chi ghi nhén nhiing ion déc trung cta mdi chat va ti |é manh ion dac trung khong thay déi, do
do sb luong ion trong pho khéi it di 1am cho dé nhay cua may tang lén, giGi han phat hién cua
may ciing tang Ién, gia tri dinh luong tranh duogc sal s6. Két qua xay dung duong chuan, do thu
hdi, giGi han phét hién cia phuong phap duge chi ra bang 2.

Bdng 2. Phuong trinh dudng chuan, do thu hoi, gidi han phat hién cua phuon phap

R N . R 2 A X,

Khoang nong | Phuong trinh duong R Do thu ho1' (%) |- RSD | Gidi han phat
d6 (ng/ml) chuén (%) hién (ng/ml)
129-3876 | y=896.67x+77.180 | 0.9976 | 85,1 -94,7% 3,96 40
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D¢ kiém tra kha nang (ing dung ciia phuong phap da nghién curu, khao sat o trén dou VOl
viéc phan tich, giam dinh MA trong cic mau thuc te, ching toi tién hanh phan tich mot s6 mau
nudc tiéu cia cac doi tuong nghi su dung trai phép ma tuy tong hop. Cac mau duoc thu, ma hoa
va bao quan theo quy dinh. Két qua phan tich cac mau thu duoc ¢6 gia trj thoi gian luu va cac
manh phd khéi dac trung khdng chi trung véi mau chuén va so sanh véi phan meém thu vién pho
chuan NIST MS Search 2.0 thi ciing cho gia tri trung khop (hinh 1 va hinh 2).

4. KET LUAN

ba khao sat va xay dung duoc quy trinh chiét tach Methamphetamin trong mau nude tiéu
bang ki thuat chiét pha ran s dung c6t C18.

ba khao sat va dua ra duoc cac diéu kién thich hop cho qua trinh phan tich, xac dinh
Methamphetamin trén thié€t by sac ki khi khoi phd (GC-MS).

ba 4p dung quy trinh phan tich xay dung duoc phan tich xac dinh Methamphetamin trong
céc mau thuc té thu dugc két qua tin cdy. Viéc phan tich, giam dinh cac chat ma tuy tong hop
trong mau sinh hoc néi chung va mau nudc tleu noi riéng doi hoéi quy trinh xa i mau cling nhu
quy trinh phén tich phac tap. Do vdy, viéc tlep tuc nghién ctru hoan thién qui trinh, 4p dung qui
trinh vao viéc phan tich cac déi tuong mau ma tiy khac thude nhom ATS va mo rong nghién
ctru st dung cac ki thuat chiét tach hién dai nhu phuong phap vi chiét pha ran (SPME), vi chiét
pha 16ng (LPME)... la cén thiét.
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SUMMARY

DETERMINATION OF METHAMPHETAMINE IN URINE SAMPLES BY GC-MS
METHOD USING SOLID PHASE EXTRACTION (SPE)

This paper reports on the study for determination of Methamphetamine in urine samples by
GC-MS method using Solid Phase Extraction (SPE). The aim of the study was investigation on
the GC-MS method for determination of Methamphetamine in urine samples. The method is
based on the extraction of Methamphetamine by using of Solid Phase Extraction technique with
C18 and its determination by GC-MS. The method was then successfully applied for the
determination of Methamphetamine in real samples.
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