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XAC OINH METHAMPHETAMIN TRONG MAU NLPQC TIEU 
BANG PHU'aNG PHAP SAC Kl KHI - KHOI PHO KET HOP VOI 

Kl THUAT CHIET PHA RAN 

DANG VAN OOAN, O O QUANG HUY, NGUYEN DIJC HUE, TRAN MANH TRi 

1. DAT VAN DE 

Methamphetamin (MA) dugc coi la mot trong nhirng chat ma tuy pho bien va nguy hiem 
trong so cac chat nhom ma ttiy tong hop kich thich than kinh ATS (Amphetamine type 
stimulants). Methamphetamin kich thich manh he thong than kinh trung uong gay hung phan, 
tao cam giac bay bong manh me. Neu su' dung lau va bi le thuoc, nguai nghien se sut can va c6 
nhu cau tang lieu ro ret. Su dung MA lieu cao dot ngot de bj ngg dgc va co the dan den ttr vong. 
0 nuoc ta, ma tuy tong hgp noi chung va MA noi rieng da xuat hien ttr vai nam tra lai day va la 
mot trong nhung loai ma tuy duoc ua chuong nhat hien nay [2]. Ca che ctia qua trinh chuyen 
hoa, thai tru cac chat ma tuy tong hgp nhom ATS trong do co MA da duoc trinh bay trong tai 
lieu [I, 5]. Khi vao ca the chi 20 phtit sau khi su' dung MA da bat dau qua trinh dao thai chti yeu 
qua duong nuac tieu va chinh vi vay de xac djnh nguoi co sti' diing MA hay khong nguai ta 
thuang tien hanh phan tich xac djnh su co mat ctia MA va cac san pham chuyen hoa ctia no 
trong mau nuoc tieu. 

Ngoai ra, theo Uy ban Olympic quoc te (IOC) mgt so chat trong nhom ma tuy tong hop 
ATS nam trong danh mue cac chat Doping bj cam str dung trong thi dau the thao. Nhu vay, viec 
phan lich xac djnh MA noi rieng va cac chat ma tuy tong hgp noi chung trong mau nuoc tieu 
khong chi co y nghTa khoa hoc va thirc tien ma con la tien de ma ra huong nghien ctru xac djnh 
cac chat Doping trong boat dong thi dau the thao, day la mot huang nghien cuu moi a nuoc ta. 
Trong bai bao nay, chting toi giai thieu quy trinh phan tich xac djnh MA trong mau nuoc tieu 
bang phuong phap sac ki khi - khoi pho (GC-MS) su dung kT thuat chiet pha ran (SPE). 

2. THlTC NGHIEM 

2.1. Hoa chat va thiet bi 

- Cac hoa chat va dung moi su' dung trong qua trinh nghien ctiu phan tich co dp tinh khiet 
sac ki. 

- Mau chuan MA nong do 1 mg/Iml (Lipomed, Arlesheim, Thuy ST) dugc san xuat va cung 
cap til' phong thi nghiem phan tich ma tuy ctia Lien Hgp Quoc UNODC cap cho Vien Khoa hoc 
hinh sir - Bo Cong an Viet Nam. 

- Cot chiet pha ran 018 Alltech (My). 
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- Bg chiet mau pha rSn 12 kenh Alltech (My). 

- He thiet bj sic ki khi ghep noi khoi ph6 (GC-MS) Trace DSQ-Thermo Finnigan (My) 
Cling vo'i ph4n mem xtr li ket qua X-Caliber, ph6 chuan NIST MS Search 2.0 vai cau trtic ctia 
khoang 290.000 chat. 

- Bom mau tu dgng Autosampler AS 3000 (My). 

2.2. Khao sat qua trinh chiet tach MA su- dung kl thuat chiet SPE 

2.2.7. Lica chon col chiet 

Chiet tach ma tuy trong mau sinh hgc va dae biet la mau nuac tieu da dugc nhieu nha khoa 
hoc va phong thi nghiem phan tich giam djnh ma ttiy tren thi giai nghien ctru. Cac phuong phap 
chiet tach hien dai deu dugc khao sat, theo nhiau tai lieu, chiet pha ran voi cot chiet 018 la 
phuang phap thong dung va dugc ap dung chiet tach phan tich chat ma tuy. Qua tham khao tai 
lieu [3,4,6], chting toi chgn cot chiet pha ran 018 va tiln hanh nghien cu'u, khao sat tim cac dieu 
kien chiet tach thich hgp tren loai cot nay. 

2.2.2. Khdo sdt cdc dieu kien chiet tdch tren col C18 

- M I U nghien cti'u: mau nuac tieu ctia nguoi khoe manh binh thuang dugc them luong MA 
chuan. 

- Chu§n bj mau: lay lOinl mau nuoc tieu, dieu chinh pH ctia mau ve khoang pH 8 bang 
dung djch dem Borax. 

- Dung moi lam sach: qua nghien ctiu tai lieu ve chiet pha ran [5, 7], dung moi hoa tan chat 
ma tuy, hoa tan cac thanh phan muoi co trong nuac tieu, sac to thi dung dich lam sach thuong 
dugc SU' dung la nuoc, amoniac loang, hoac hon hgp nuoc vai dung moi bCru co. Chting toi lua 
chon khao sat so sanh do rua sach ctia nuac, nuoc/metanol va hon hgp nuac/axeton vai ti le 
thanh phan nhu bang 1. 

Bdng 1. Ti le thanh phan va lugng dung moi str dung lam sach cot chiet 

Thanh phan 

Nuac 

Hon hop nuo'c/methanol 

Hon hgp nuac/methanol 

Hon hgp nuac/methanol 

Hon hgp nuac/axeton 

Ti le (V/v) 

9/1 

9/1 

2/8 

8/2 

Lugng str dung (ml) 

10 

10 

5 

10 

5 

Ket qua cho thay kbi rtra bang nuac, mau chua sach, con nhieu thanh phan phu co trong 
mau nuoc tieu dugc chiet ra theo. Vai cac hon hgp co ti le thanh phan dung moi hOu ca la 
metanol hay axeton vai nuac nho, mau dugc rtia sach bo'n, loai bo dugc nhieu tap chat khong 
mong muon. Nhung ben canh do co mgt lugng MA bj rtra troi trong qua trinh lam sach. Vai ti le 
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ctia nuac/axeton la 8/2 (V/v) va thi tich dung moi str dung la 5ml cho thay mau co do sach tot, 
tren sac ki do khong xuat hien nhieu pic cua thanh phan phu. 

- The tich dung moi rua giai: doi vdi cac hgp chat hii'u ca co do khong phan cue yeu, trung 
binh sir dung kT thuat chiet pha dao thuang str dung dung moi rtra giai la cac dung moi huu co' 
nhu metanol, etanol, etyl axetat loai don hay hon hgp. Trong nghien cuu nay, chting toi lira chgn 
khao sat dung moi rtra la metanol. Day la dung moi hoa tan tot doi vai cac chat ma tuy nhom 
ATS. Tuy nhien cac tap chat cung co the keo theo do vay vai lugng dung moi bao nhieu thi vtra 
dti, cho do thu hoi cao va ban che cac tap chat can phai duoc khao sat. 

Ket qua cho thay, vai lugng dung moi rtia giai la 0,5 ml thi do thu hoi dat trung binh 
94,78% va tren sac do cac pic thu dugc co it pic tap chat. 

2.2.3. Quy trinh tdch chiet 

Qua qua trinh nghien cu'u va khao sat chting toi de xuat quy trinh xtr li tach chiet mau phan 
tich nhu sau: 

1. Hoat hoa cot chiet: cot chiet C18 co dung tich 3ml, chiia 200 mg pha ran C18 dugc boat 
h6a vai 3ml methanol/nuac cat ti le 9/1 (V/v), tiep sau la 3 ml nuac cat. 

2. Nap mau vao cot: mau dugc nap vao cot voi toe do dugc dieu chinh bang ap suat ctia 
bam hut chan khong dam bao toe do dong khoang 5 ml/phut. 

3. Rua cot: cac tap chat dugc rtra bang 5 ml hon hgp dung djch axeton/nuac ti le 2/8 (V/v). 
Cot sau khi da qua buoc rtia sach, dugc say kho chat hap phu bang bam hut chan khong cua bo 
chiet pha ran. 

4. Ru'a giai: chat can phan ti'ch giQ- lai trong cot dugc giai hap bang 0,5 ml methanol, dung 
djch chtra chat phan tich dugc lam can bang dong khi N2, hoa tan can chiet thu dugc bang 0,5 
ml methanol, tien hanh phan tich danh gia ket qua tren GC-MS. 

2.3. Dieu kien lam viec ciia GC-MS 

Sau khi tham khao tai lieu [5, 7] chting lira chgn dieu kien lam viec ctia thiet bj GC-MS nhu 
sau: 

- Cot tach: Rtx-5MS (dai 30 m, duong kfnh 0,25 mm, do day pha tTnh 0,25 pm). 

- Khi mang: Heli tinh khiet 99,999%. 

- Toe do dong: 1 ml/phut. 

- KT thuat bam: Splitless, mau dugc boni tu dong vai the tich lpi. 

- Nhiet do MS transfer line: 250°C. 

- Nhiet do injector: 250°C. 

- Chuang trinh nhiet do: nhiet do dau 110°C (gitr dang nhiet trong 1 phut), tang 12°C/phut 
den 270°C (giir dang nhiet trong 5 phtit). 

- Che do ion boa va dap dien ttr: EI voi nang lugng 70 eV 

- Che do quet Full Scan, dai quet: 30 - 450 amu. 
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Voi dilu kien tren, chting toi tien hanh bam lpi dung djch MA chuan nong do 0,1 ppm vao 
thilt bj GC-MS de xac djnh thai gian luu va cac manh pho khoi dae trung. Ket qua MA cho pic 
CO thai gian luu la 4,80 phtit va cac manh ion m/z dae trung la: 58, 91, 56. 

2.4. Du-crng chuSn, do thu hoi va gioi han phat hien cua phiro-ng phap 

Dung djch MA chuan 6' cac khoang nong do khac nhau ttr 129 ng/ml den 3876 ng/ml duoc 
phan tich xac djnh tren GC-MS a cting mgt dieu kien nhu nhau. Che do quet ion toan giai (Full 
Scan) dugc thay bang che do quet ion chgn Igc (SIM) lira chgn cac manh ion 58 va 91, tien hanh 
phan tich trong 3 lan lay gia trj trung binh. Cac tai lieu tham khao [5, 7] cho thay a che do SIM 
do chi ghi nhan nhirng ion dae trung ctia moi chat va ti le manh ion dae trung khong thay doi, do 
do so lugng ion trong ph6 khoi it di lam cho do nhay cua may tang len, giai ban phat hien ctia 
may cting tang len, gia tri dinh lugng tranh dugc sai so. Ket qua xay dung duang chuan, dp thu 
hoi, giai han phat hien cua phuong phap dugc chi ra bang 2. 

Bdng 2. Phuang trinh duong chuan, dp thu hoi, giai han phat hien cua phirong phap 

Khoang nong 
do (ng/ml) 

129-3876 

Phuong trinh duang 
chuan 

y = 896.67 x +77.180 

3 

*-• 

R̂  

0.9976 

Dgthuh6i'(%) 

85,1 -94,7% 
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RSD 
(%) 

3,96 

Gioi ban phat 
hien (ng/ml) 

40 
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Hinh I. Pho khoi do miu ki hieu TAI Hinh 2. So sanh vai phan mem thu vien pho 
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Dc kiem tra kha nang ung dung cua phuong phap da nghien ctru, khao sat a tren doi voi 
viec phan tich, giam djnh MA trong cac mau thuc te, chting toi tien hanh phan tich mot so mau 
nu'dc tieu ctia cac doi tugng nghi str dung trai phep ma tuy tong hgp. Cac mau dugc thu, ma hoa 
va bao quan theo quy djnh. Ket qua phan tich cac mau thu dugc co gia trj thai gian luu va cac 
manh pho khoi dae trung khong chi trting voi mau chuan va so sanh voi phan mem thu vien pho 
chuan NIST MS Search 2.0 thi ciing cho gia trj trung khap (hinh 1 va hinh 2). 

4. KET LUAN 

Da khao sat va xay dung dugc quy trinh chiet tach Methamphetamin trong mau nuac tieu 
bang kT thuat chiet pha ran str dung cot C18. ,( 

Da khao sat va dua ra dugc cac dieu kien thich hgp cho qua trinh phan tich, xac djnh 
Methamphetamin tren thiet bi sac ki khi khoi pho (GC-MS). 

Da ap dung quy trinh phan tich xay dung dugc phan tich xac djnh Methamphetamin trong 
cac mau thuc te thu dugc ket qua tin cay. Viec phan tich, giam djnh cac chat ma tuy tong hgp 
trong mau sinh hgc noi chung va mau nuac tieu noi rieng doi hoi quy trinh xti' li mau ciing nhu 
quy trinh phan tich phtrc tap. Do vay, viec tiep tuc nghien ctru hoan thien qui trinh, ap dung qui 
trinh vao viec phan tich cac doi tugng mau ma ttiy khac thuoc nhom ATS va ma rgng nghien 
CU'U str dung cac kT thuat chiet tach hien dai nhu phuo'ng phap vi chiet pha ran (SPME), vi chiet 
pha long (LPME)... la can thiet. 
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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 E.xtraction (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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