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THONG TIN CHUNG TOM TAT

s Tinh trang lam dung ma tuy da tré thanh van nan cua toan cau, gay ton hai
Ngay nhan bai: 26/10/2023 (6m dén KInh 3, chin 811 X3 hai va [am suy thodi v& dao dtc. 181 séng. Theo
Ngay nhdn ban sira: 8/2/2024 b&o c4o ciia Van phong Lién Hiép Qudc vé chong Ma tly va Toi pham
R . UNODC), so Iugng ma tuy bi bt gii tai Viét Nam khdng ngimng gia tin
Ngay duyer dang: 13/2/2024 ‘Erong cac )nam gan gay, dacyblet la C%C loai ma tuy tong hor?) Iglchgtg hoc tﬁ
phan tich nuéc thai (viét tit WBE) da dugc sir dung ¢ nhiéu nudc trén thé
Tir khoa gidi nham gidm sat viéc tidu thu bat hop phép céc chat gay nghién. Dé cé thé
SPE trién khai phuong phép nay, can thiét phai xac dinh du luong cua céc chét chi
diém sinh hoc cua cac chat nghién ctru trong nudc thai. Do do, nghién ctu
LC-MS/MS nay di xay dung phuong phap dinh lwong 3 chat ma tuy tng hop c6 xu huéng
gia tang su dung hién nay la Methamphetamin, Methylenedio-
xymethamphetamin (MDMA), Ketamin trong nuéc thai bang LC-MS/MS
Du lugng két hop SPE-HLB. Phuong phép xdy dung dugc c6 tinh dac hiéu cao, khoang
tuyén tinh, d6 dung, do chinh xac va LOQ dat y&u ciu cho phép xac dinh du
lugng c4c chat ndy trong mau nghién ciru. Phuong phap nay di duoc ng
dung dé phan tich du lugng c4c chat ny c6 trong 15 mau nudc thai dugc lay
& song Kim Nguu, Ha Noi tir ngay 16/12/2019 dén ngay 15/01/2020. Két qua
cho thay ca 3 ma tuy déu dwoc phét hién ¢ trong tit ca cdc mau véi mic nong
do lan luot 12 496,4 — 789,3 ng/L dbi véi Methamphetamin; 125,3 — 254,3
ng/L d6i véi MDMA va 125,0 — 342,6 ng/L d6i voi Ketamin.
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ABSTRACT

Drug abuse has become a global problem, causing great harm to the economy, politics, society, happiness, and
deterioration of morality and lifestyle. According to a report by the United Nations Office on Drugs and Crime
(UNODC), the number of seized drugs in Vietnam has significantly increased in recent years, especially synthetic
drugs. Wastewater-based epidemiology (WBE) has been used in many countries around the world to monitor the
consumption of illegal drugs. To develop this method, it is necessary to determine the residues of biological
markers of the research substances in wastewater. Therefore, this study has developed a method to determine three
synthetic drugs that tend to increase in use today: Methamphetamine, Methylenedioxymethamphetamine,
Ketamine in wastewater using LC-MS/MS combined with SPE. The developed method has high specificity, linear
range, precision, accuracy and LOQ that meet the requirements for residue determination. This method was
applied to analyze residues of these substances in 15 wastewater samples taken in Kim Nguu River, Hanoi from
December 16", 2019 to January 15", 2020. The results showed that all three drugs were detected in all samples
with concentrations of 496.4 - 789.3 ng/L for Methamphetamine; 125.3 — 254.3 ng/L for Methylenedioxy-
methamphetamine and 125.0 — 342.6 ng/L for Ketamine.

Pit van dé

Str dung chét gay nghién ¢ tac hai rat 16n dén kinh
té, chinh tri, xd hoi, hanh phiic, gidng noi, 1am suy
thodi vé dao dtrc, 161 sdng, 14 nguyén nhan dan dén cac
loai t9i pham nhu trom cép, cudp cua giét nguoi, ltra
dao, cuong doat tai san, gay roi trat tu cong cong...,
ddng thoi cling 14 nguyén nhan chinh din dén dai dich
HIV cua thé gioi.

Theo bao cio ctia Vin phong Lién Hiép Qudc vé
chéng Ma tay va Toi pham (UNODC), tinh trang nhap
1au cac chit giy nghién bét hop phép, dic biét 1a cac
ma tuy tong hop c6 xu hudéng ting manh ¢ Viét Nam,
dac biét la cac ma tuy thudc nhém ATS
(Methamphetamin, Methyenedioxymethamphetamin)
va Ketamin [1]. Tuy nhién hién tai cac thong tin vé tiéu
thy ma tuy chu yéu thu dugc tir lugng bt gilr cua cong
an hay cac sd liéu tir phong van nén chua thé hién dung
tinh hinh thyc té. Trong nhiing nim gan day hudng
nghién ctru Dich t& hoc dwa trén nuéc thai (WBE -
Wastewater-Based Epidemiology) dugc phat trién va
ap dung rong rai dé giam sat viéc tiéu thu cac chat, dic
biét la cac chat gay nghién bét hop phap trén the gidi
[2]. D¢ trién khai nghién ciru WBE, budc dau can phat
trién phuong phap phan tich xac dinh du luong cac
chat nghién clru trong nudc thai. O Viét Nam, c6 nhiéu
nghién ctru vé xdy dung cac phuong phap phéan tich ma
tuy trong cac nén mau khac nhau nhu toc, nudc tiéu
[3-4], huéng nghién ciru vé phan tich du lwong trong
nudc théi van con kha méi & Viét Nam, hién c6 nghién
ctru ctia Linh va cs phan tich Methamphetamin va cac
chat don bang UPLC-MS/MS [5]. Do d6, nghién ctru
nay dugc thuc hién voi muc ti€u xay dung dugc mot
phuong phap c6 do dic hiéu, 6 nhay, do chinh xac dé
dinh luong dong thoi du lwong cia 3 ma tuy tong hop
duoc cong bd st dung nhidu & Viét Nam trong nude

thai nham phuc vu cho cac nghién ctru dich t& hoc vé
phan tich nudc thai sau nay.

Nguyén li¢u va phwong phap nghién ciru

Nguyén vt ligu va trang thiét bi

DPoi twong nghién ciru:

Mau nén: Nudc may.

Mau tu tao: Mau nén c6 thém cac chit chuin nghién
ctru véi ti 1¢ nhét dinh.

Mau thir: 15 mau nude thai duge lay tir song Kim
Nguu, Ha Noi trong cac giai doan tor ndm 16/12/2019
dén ngay 15/01/2020.

Chdt chuan: Cac chuin chit giy nghién va chudn noi
dong vi san xuat boi Cerilliant (M§) gom:
Methamphetamin (METH): 16 FE082712-03, ham
luong 1mg/mL; Ketamin (KET): 16 FE012110-01,
ham luong 1mg/mL; 3,4-Methylenedioxymetham-
phetamin (MDMA): 16 FE043013-07, ham lugng
Img/mL; METH - d5: 16 FE012012-02, ham lugng
1mg/mL; MDMA - d5: 16 FE051413-01, ham lugng
Img/mL.

Dung mdi, hod chdt: Acetonitril, methanol (MeOH),
amoni acetat, acid formic (FA) loai tinh khiét cho LC-
MS (Merck, Puc); acid hydrocloric didc, amoniac dac
loai tinh khiét phan tich

Thiét bi: Cac thiét bj st dung trong nghién ctru: HE
thong may sic ky long khdi phd 2 lan LC-MS/MS
8045 ciia Shimadzu (Nhat Ban); Cot sic ky Shimpack
C18 (100 x 2,1mm; 1,9um) ctia Shimadzu (Nhét Ban);
B6 dung cu chiét pha rin Supelco (M§); May hut chan
khong Leybord va KNF (My); May ly tam lanh Hettich
Mikro 220r (Puc); Thiét c6 dudi dung moi bang khi
nito Hanon (Pai Loan); May siéu am Ultrasonic
Cleaner Set, Wisd (Han Qudc); May lic xody Vortex
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(M¥). Cot chiét SPE — HLB.

Dung cy: Cac dung cu thuy tinh nhu binh dinh mec,
pipet loai A, 6ng ly tam...

Phwong phap nghién ciru

Khao sat diéu kién khoi pho

Lua chon chuén noi 1a dé)ng vi cta céac chit phan
tich nghién ctru. Tham khao tai liéu da cong b [5-8]
va diéu kién sin c6, lwa chon METH-d5 1am chuén noi
cho METH, trong khi 6 MDMA-d5 dugc lya chon
lam chuan noi cho MDMA va KET.

Phan tich trén thiét bi c6 bo phan tich khdi dang tir
cuc chip ba. Thyc hién Iya chon nguén jon, thé ion
hoa, ion me, diéu kién phan manh va cac ion con dé
phan tich dugc dong thoi cac chat nghién ciru trong
hdn hop duwa vao tinh ning t6i vu hoa (Optimize) cua
thiét bi. Tién hanh khao sat, tim diéu kién khdi phd
phan tich dong thot cac chat nghién ctru va chuan noi.

Tiém tryc tiép dung dich chuén don ciia cac chat
phén tich va ndi chuan vao hé thong khoi pho khong
qua cot dé t6i wu hoa diéu kién khéi pho: THi wu ning
lugng phan manh ion me thanh ion con da xac dinh ¢
trén dé luong ion con tao thanh nhiéu va én dinh nhét.
Khao sat diéu kién sdc ky

Qua tham khao cac nghién ctru di cong bd, cac tac
gia thuong sir dung cot C18 dé phan tich cac chit gay
nghién [6-8] do d6 trong nghién ctru nay su dung cot
tach Shimpack C18 (100 x 2,1 mm; 1,9um) cua
Shimadzu. Tién hanh khao sat thanh phan va ty 1¢ pha
dong, toc do dong, thé tich tiém... dé co thé tach va
phat hién dong thoi cac chit nghién ctru, sic ky do dep
va thoi gian phan tich khong qua dai.

Khao sat diéu kién xir [y mau

Céc chét gay nghién METH, MDMA va KET c6
ban chit 13 cac base yéu vi vdy trong cac nghién ctru
trudc day cac tic gia thuong tién hanh acid hoa miu
thir sau khi thu mau dén pH 2 va bao quan ¢ -20°C dé
tang d6 6n dinh cua cac chat gy nghién nay [9]. Khi
phan tich, mau thir duoc rd dong ¢ nhiét 6 phong. Lic
déu. Ly tdm 5000 vong/phut trong 15 phit & 4°C. Loc
16p dich trong phia trén qua 2 1an gidy loc biang xanh.
Lﬁy 100mL dich lgc, thém ImL dung dich chuén noi
hén hop METH - d5, MDMA - d5 ¢6 ndng d6 mdi chat
4ppb, tron déu.

Do méu nudc thai co tinh chét phirc tap va luong

chat phan tich trong mau (néu co) rét nho nén nghién
clru st dung phuong phap chlet pha ran dé lam sach va
lam giau mau. Nghién ctru tién hanh khao sat cot chiét
nham thu duoc hiéu suét chiét cao, on dinh ddi véi cac
chét phan tich. Tién hanh cac diéu kién khac duge cd
dinh dya vao tham khao mot sb nghién ctru [10-11]:
hoat hoa cot SPE lan lugt béng 6mL MeOH, 4mL
nudc, 4mL dung dich HCI 0,01M voi tde do chay 5
mL/phut. Chuyén 100,0 mL mau thir di thém chuin
ndi 1én cot, rira giai tu nhién dudi tac dung cia trong
Iyc. Rira giai bang 5SmL MeOH va 5mL dung dich NH3
2% trong MeOH, 13y dich rtra gidi ¢6 dudi dong khi N,
& 40°C, 1ay cin hoa tan trong ImL MeOH, ly tdm va
ly 16p dich trong phia trén tiém vao hé théng LC-
MS/MS.

Theo hudng dan ciia AOAC [16] véi cac tiéu chi
gom do phu hop ctia hé théng, do dic hiéu, khoang
tuyén tinh, gidi han dinh lugng (LOQ), d6 ding va do
chinh xac.

Ung dung

Mau thir 13 15 mau nude thai duoc 1ay tir song Kim
Nguu, Ha NOi tr ngay 16/12/2019 dén ngay
15/01/2020, hai ngay lay 1 mau va duoc danh sb lan
lugt tur 1, 2, 3,... 15. Khoang 500mL mau nuée duge
liy va acid hoa ngay bang dung dich HCI 10% t6i pH
2 - 3. Bao quan & - 20°C t¢i khi xir Iy mau. Mau thir
dugc xu 1y va phéan tich theo phuong phap da xay
dung. Tinh két qua dwa vao duong chuin xdy dung
trong cung ngay phan tich voi r > 0,995.

Két qua nghién ciru va ban luan

Két qua nghién ciru

Lira chon diéu kién khoi pho

Két qua khao sat da t6i wu hoa duogc cac thong sb cia
thiét bi khdi phd nhu sau: tbc do khi phun: 3 L/phut;
tdc d6 khi hoa hoi: 10 L/phat; nhiét d6 ngudn ion hoa:
300°C; nhiét d hoa hoi: 400°C; toc d6 khi lam khé: 10
L/phat; ngudn ion héa: -5kV ddi véi ESI (+); ché do
chon loc da phan ung (MRM: Multiple Reaction
Monitoring) va mét s0 thong so ‘trong Bang 1 va minh
hoa theo Hinh 1 cho tin hiéu chét phan tich 6n dinh va
cao nhét.

Bang 1. Diéu kién khdi phd ciia cac ma tuy va chuan ngi nghién ciu

Manh me

TT Tén chit [*M+H]' Manh con Q1 (V) CE (eV) Q3 (V)
125,2* -17 -32 -19
! KET 238,2 207,15 -17 -17 -18
91,25*% -11 -20 -14
2 METH 150,25 119,25 -11 -14 -19
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Hinh 1. Phé khdi cua ion con cia MDMA va chuan néi twong tng

Khdo sat va lua chon diéu kién sdc ky

Khdo sat pha dong

Tién hanh khao sat 2 hé pha dong gom: Hé pha
dong 1: pha dong A la amoni acetat 5mM trong
acetonitril va pha dong B l1a Amoni acetat 5SmM trong
nudc; Hé pha dong 2: pha dong A la acid formic 0,1%
trong acetonitril va pha dong B: Acid formic 0,1%
trong nude. Cac diéu kién sic ky duoc giit ¢d dinh nhu
sau: Pha tinh: Shimpack C18 (100 x 2,1mm; 1,9um),
tbc do dong: 0,3mL/phdt, thé tich tiém: 5uL, nhiét do
cot: 30°C. Tién hanh phan tich dung dich chuan hdn
hop chua METH, MDMA, KET, MET-d5 va MDMA-
d5 nong dd mdi chat 20ng/mL dé tién hanh khao sét ty

I& thanh phan pha dong d6i voi 3 chuong trinh gradient
khac nhau cho méi hé pha dong.

Két qua cho thay véi hé pha dong 1 véi ca 3
chuong trinh gradient khac nhau thi van cho céc pic
sdc ky caa METH, MDMA, METH-d5 va MDMA-d5
khong can ximng, bi kéo dudi. O hé pha dong 2 véi ché
do6 gradient: 0 - 1phat: 10% B; 1 - 2phdt: 10 — 50%
B; 2 - 5 phat: 50 — 90 % B; 5 — 6 phut: 90 — 10 % B;
6 — 6,5phat: 10% B cho tin hiéu chit phan tich cao
nhat, pic can xtng, gon dep (Hinh 2) nén lya chon diéu
kién pha dong nay cho cac khao sét tiép theo.

Eoags »Tr > Ol g1 R s ea
! ‘| KET
A
WY TR e ot 1 — Yo s e
|  METH
MDMA
METH-d5
MDMA-d5

Hinh 2. Sic ky d6 cua hé pha dong 2 véi chuong trinh gradient Iyra chon
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Khdo sat va lura chon xii Iy mau ’ ’
Tién hanh khao sat voi 2 loai ¢t chi€t pha ran SPE
Oasis HLB (200mg, 6cc) va InertSep HLB FF (500mg,

Bang 2. Hiéu suat chiét (%) cac chat nghién ciu (n = 3)

6mL) bang cach st dung cac dung dich chuin pha
trong MeOH ¢ cac nong d6 1, 5 va 10ng/mL thém vao
mau nen. Két qua dugc thé hién theo Bang 2.

HS Chiét Cot SPE Oasis HLB Cét SPE InertSep HLB
Chét 1 ng/ml 5 ng/ml 10 ng/ml 1 ng/ml 5 ng/ml 10 ng/ml
METH 45,1 46,0 45,8 33,6 34,0 35,3
MDMA 54,7 55,4 58,8 374 40,8 43,4
KET 56,6 53,5 56,6 63,8 65,7 65,2

Két qua & Bang 2 cho thdy, hiéu suit chiét cua
METH va MDMA khi st dung c6t SPE Oasis HLB
déu cao hon so véi cot SPE InertSep HLB ¢ ca 3 mirc
ndéng d6. Chi véi truong hop ctia KET thi hiéu sut
chiét cua cot SPE InertSep HLB (63,8 - 65,7%) cao
hon cdt SPE Oasis HLB (53,5 — 56,6%). Do d6, chon
cdt SPE Oasis HLB cho nghién ctru vi hiéu sut chiét
v6i tit ca cac chét 1a kha dong déu va dat yéu cau (30
—110%).

Tir cdc két qua khdo sat, diéu kién phan tich céc
gady nghién trong nudc thai dwoc lya chon la:

Piéu kién sac ky: Cot Shimpack C18 (100 x
2,1mm; 1,9um); didu nhiét cot: 30°C; toe do dong: 0,3
mL/phut; thé tich tiém: SuL; Pha dong: kénh A MeOH
chira FA 0,1%, kénh B 1a FA 0,1% v6i chuong trinh
gradient: 10% kénh B va duy tri dén phut thir 1; ting
ty 1& kénh B dén 50% & phut thir 2; ting ty 1& kénh B
dén 90% & phut tht 5; dén phut the 6 giam kénh B
xudng 10% va sau d6 duy tri dén phut 6,5; tong thoi
gian chuong trinh 1a 6,5 phut.

Piéu kién khoi pho: Kiéu khdi phd hai lan
(MS/MS), ngudn ion héa ESI (+). Cac thong sb cta
thiét bi khdi pho: téc d6 khi phun 3 L/phut; toc do khi
hoa hoi 10 L/phut; nhiét d6 nguén ion hoa 300°C; nhiét
d6 hoa hoi 400°C; toc do khi 1am kho 10L/phut. Cac
diéu kién khdi pho dé phat hién cac chat gy nghién va
chit chuan ndi (IS) dugc trinh bay ¢ Bang 1.

Chudn bj déy dung dich chudn: Chuén bj ddy dung
dich chuan gom 3 dung dich chuan hdn hop c6 nong
d6 METH, MDMA, KET c6 nong d6 1an lugt 14 5; 10;
25; 40; 60; 80ppb va 2 chuin n6i METH - d5, MDMA
- d5 ¢6 ndng d6 mdi chit 4ppb.

X ly méu: Mau thir duoc rd dong ¢ nhiét do
phong, dudi dong nudc may, ly tam 5000 vong/phut
trong 15 phtt & 4°C, loc 16p dich trong qua 2 1an gidy
loc bang hiit chan khong. Lay chinh xac 100mL dich

loc, thém ImL dung dich hdn hop chuin néi METH -
d5, MDMA - d5 ¢6 nong d6 mdi chét 4 ppb, lic déu.
Pua toan bd mau 1én cot SPE Oasis HLB (200mg, 6
cc) di duoc hoat hoa trude d6 bang 6mL MeOH, 4mL
dung dich HCI 0,01M, mau duoc chay tu do. Trang
binh dung mau 3 lan, mdi 1an v6i 10mL nude va
chuyén toan bo dich trang 1én cot chiét. Cot SPE dugc
lam kho bang hiit chan khéng trong 15 phut. Rura giai
chat phan tich 1an lugt bing SmL MeOH va SmL dung
dich NH3 2% trong MeOH, rua giai dudi tdc dong cua
trong lyc. Dich rira giai duoc ¢6 dudi dong khi N2 &
nhiét do 40°C va hoa tan can béng ImL MeOH, lic
xo0dy 60 giay, ly tdm 5000 vong/phut trong 15 phut ¢
4°C.

Tinh todn két qua: Nong d6 cac chat gy nghién
METH, MDMA, KET trong mﬁu duogc tinh toan dya
vao phuong trinh hdi quy tuyén tinh, ty 18 dap ng cua
chat phan tich/ndi chuan tuong tng. Nong 46 METH
trong mau dugc tinh toan dua vao phuong trinh hoi
quy tuyén tinh, ty 1& dap ing cua chat phéan tich/noi
chuan METH-d5. Nong d0 MDMA, KET trong mu
dugc tinh toan dya vao phuong trinh hdi quy tuyen
tinh, ty 1& dap ung cha chit phan tich/ndi chuan
MDMA-d5.

Thdm dinh phwong phdp phan tich

Do thich hop hé théng

Do thich hop ciia hé théng duoc danh bang két qua
tiém ldp lai 6 1an dung dich chuan hdn hop cac chat
phan tich nong d¢ 10 ng/mL va chuan ndi nong do 4
ng/mL vao hé théng LC - MS/MS. Két qua phan tich
cho thay do léch chuén twong déi cua thoi gian luu déu
nhé hon 1%, d6 léch chuan tuong déi cua ty 1¢ dién
tich pic giita chuan ngoai va chuan ndi cia METH,
MDMA va KET déu nhé hon 3%, cho thdy cac diéu
kién sic ky da lya chon va hé théng LC-MS/MS sir
dung la phii hop va ¢am bao d6 on dinh ctia phép phan
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tich dinh lvong METH, MDMA va KET.

Do chon loc

Tién hanh phan tich cac mau gdm mau nén, mau
nén thém chuin va mau chuén, két qua thu duoc ¢ hinh
3 cho thiy: Trén sic ky d6 ciia mau nén thém chuin
cho cac pic ¢6 thoi gian luu trung voi thoi gian luu cua
cac pic trén sic ky do cac mau chuan. Trén sic ki do
mau nén tai thoi gian luu ciia cac chat phan tich

3 e S—

e

A

_

Mau nén

METH, MDMA, KET dap (g la rat thap, khong déng
ké; METH — d5, MDMA —d5, KET - d4 khéng c6 pic.
Hon nita, mdi chét phan tich déu duoc xac nhan b?mg
1 ion me va hai ion con, dat yéu cau vé do dic hiéu cua
phuong phip LC - MS/MS véi sb diém IP 1a 4 (dap
g quy dinh cia Chau Au 2002/657/EC vé phan tich
du luong).

s apos e b ——

v ey -~ ey

S S - S - -

Mau nén thém chuin

Mau chudn

Hinh 3. Sic ky d6 thim dinh d6 chon loc ciia phuong phap

Khodng nong dj tuyén tinh

Pé xac dinh mdi twong quan gitra ndng do va dap
g cua cac chét phan tich, ndi chuan tién hanh phan
tich diy chudn cac hdn hop chat phan tich ndng do tir
Sng/mL dén 80ng/mL, néng dd cac nodi chuan la
4ng/mL. Tinh ty 18 dién tich pic cta chat phan tich va
n6i chuin tuong tng thu dugc két qua theo Hinh 4. Két
qua thuc nghiém cho thdy, trong khoang nong do tir
0,125ng/mL dén 80ng/mL ddi voéi MET, MDMA va
KET c6 sy tuong quan tuyén tinh giira nong do cac
chét phan tich va ty 1& dién tich pic giita chat d6 véi
chudn noi tuong tng.

D¢ dung va do chinh xac

Do dung va do chinh xac trong ngay dugc xac dinh
bang cach thém chinh x4c lugng chuan ciia 3 chat phan
tich vao nén mau & 4 mirc ndng do dé sau khi xir ly
mau ndng do cac cht nghién ctru trong dung dich sic
ky ¢ cac muc lan luot 1a LOQ (5ng/mL), 10, 30,
60ng/mL. Mdi mirc ndng do tién hanh 13p lai 3 1an. Do
dung va do tai 1ap (do chinh xac khac ngay) duoc tién
hanh twong tu nhung vao ngay phan tich khac va danh
gia két qua duya trén s lidu ciia 2 ngay phan tich. Két
qua duoc thé hién ¢ Bang 3.
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Hinh 4. Két qua danh gi khoang ndng do tuyén tinh

Bang 3. Két qua danh gia do ding va do chinh xé&c cia phuong phap

Nong dé dung

Do chinh xac

Chit phan . s Néng dé trong P diing 7k -
. dich phan tich x > o Y bo lap lai bo tai lap
tich (bpb) mau thir (ppb) (% thu hoi) (RSD %) (RSD %)
5 0.05 983-111.2 6.2 3.9
10 0.10 99.9 - 104.2 21 19
METH 30 0,30 1031 - 106,8 19 20
60 0,60 104.1 - 110,0 2.9 2.4
5 0.05 912-110.6 9.9 73
10 0.10 946 - 99,1 2.4 17
MDMA 30 0,30 101.4 - 1048 17 2.0
60 0.60 104.6 - 108.0 17 22
5 0.05 91.7-109.7 9.9 8.4
10 0.10 89.1 - 950 3.7 3.8
KET 30 0.30 896 -92.3 16 4.9
60 0.60 886 - 93.7 2.9 31
* Yéu cdu

+ Do chinh xdc trong ngay va do chinh xdc khdac ngay: RSD khong duwoc |6n hon 30% va 45%.

+ D¢ thu hoi (Bé diing): 40 — 120%.

Do ding va hé sb bién thién (RSD%) dao dong tiy
theo timg chét theo timg ndéng do. PO ding cia cac
chat phén tich dao dong trong khoang tir 88,6% dén
111,2% tuy theo ndng do; hé sb bién thién trong ngay
dao dong trong khoang tir 1,6% dén 9,9% va hé sé bién
thién khac ngay dao dong trong khoang tir 1,7% dén
8,4%. Nhu vay, phuong phap da xay dung cho d6 dung
va do chinh xac dap tng theo yéu cau cia AOAC.

Gioi han gioi han dinh lvong (LOQ)

Tir két qua ctia Bang 3 va Hinh 4 cho thdy ¢ ndng
d6 dung dich phén tich 5ng/mL (twong tmg v&i nong

d6 trong miu thir 50ng/L) ca 3 chét déu dat d6 tuyén
tinh, d6 diing va d6 chinh xac. Do d6, nong d6 Sng/mL
dugc xem la gi6i han dinh lugng LOQ cua phuong
phap dinh lugng METH, MDMA, KET trong nén mau
nudc thai.
Ung dung

Ap dung phuong phap di xiy dung, tién hanh
phan tinh ham lvong METH, MDMA va KET trong
15 mau nudc thai thu thap trén song Kim Nguu tai cau
Pén Lir, Ha Noi. Két qua duoc thé hién theo Hinh 5.
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Hinh 5. Ndong d6 cac chit METH, MDMA va KET trong mau nudc thai song Kim Nguu

Két qua thu dugc cho thdy hau hét trén nén mau
nudc thai thu tai song Kim Nguu ¢6 chtra du lugng cac
chat gay nghién nghién ctru. Trong 46 METH c6 nong
d6 cao hon so v6i MDMA va KET. METH nam trong
khoang tir 496,4 — 789,3ng/L, cia MDMA nam trong
khoang tir 125,3 — 254,3ng/L va ciia KET nim trong
khoang tur 125,0 — 342,6ng/L.

Ban lugn

Chiét SPE 1a k§ thuat xtr Iy mau dugc st dung
nhiéu trong cac nghién clru trén thé gi6i trong cac phan
tich vét d6i voi nén mau phure tap do c6 uu diém vira
lam sach vira lam giau mau phan tich. Nghién ctru da
st dung ¢t HLB, duoc ché tao béng cach déng trung
hop N-vinylpyrrolydon va divinylbenzen. Cot nay co
vu diém trén bé mit co hai ving, mot viing than nudc
va mot vang than dau nén c6 dién tich bé mat 16n, dung
luong hap thu 16n hon boi vi ty 1¢ carbon cao hon va
bé mat ky nude hon. Hon nita, khoang pH 1am viéc ctia
nén polymer rong hon so v6i nén silica [12].

Phuong phap LC-MS/MS hién nay dugc ung dung
pho bién trén thé gidi trong phan tich cac mau du lugng
trong moi truong do c¢6 dd nhay va d6 dac hi¢u cao.
Céc thong s6 vé MS cua phuong phap da dat yéu cau
theo quy dinh ctia Chau Au (2002/657/EC) khi ¢ it
nhat 4 diém IP (1 ion me va 2 ion con dinh tinh va dinh
lwong). V& cac thong sb sic ky long, cot duge sir dung
trong nghién ctru nay la ¢t Shimpack (100 x 2,1mm,
1,9um). Pay 14 loai pha tinh dugc sir dung pho bién
trong cac phong kiém nghiém lugng vét. Kich thudc
cot ngén, hat nhdi nho gitip giam thoi gian phén tich
ciing nhu giam téc d ctia pha dong 1am tang kha ning
hinh thanh cac giot solvat hoa tir d6 tang duoc tin hi€u

ctia manh ion me, nén téc do dong dugc lya chon la
0,3 mL/phat. Chuong trinh dung méi dugc xay dung
thong qua tham khao céc tai lidu trudc day va diéu
chinh thanh phan pha dong dé phui hop vi mau nghién
ctru, ddm bao kha nang tach gitta KET, METH va
MDMA ra khoéi nén mau, ciing nhu pic thu duoc co
tinh ddi xtmg nhat. Cac hé pha dong c6 chira amoni
acetat 5mM va acid formic d3 duoc tién hanh khéo sat.
Pay la cac tac nhan lam tang cta trinh proton hoda tao
thanh cac manh ion me, két qua cho théy acid formic
0,1% cho kha ning tach tot hon ciing nhu cudng do tin
hi€u cao hon so v6i khi sir dung amoni acetat SmM.
Nghién ctru da t6i wu duogc phuong phap voi thoi gian
phan tich ngin chi 6,5 phit di bao gém ca thoi gian
cin bang cot, phuong phap dd phan tich duoc dong
thoi 3 ma thy METH, MDMA, KET va 2 ndi chuin
METH - d5, MDMA - d5. So sanh v&i nghién ctru ctia
Kim K.Y. va Oh, J.E (2020) [13], gidi han dinh lugng
cua phuong phap xay dung nay tuy c6 cao hon nhung
van phu hop dé dinh lugng cac chat METH, MDMA,
KET trong tit ca cac mau thye nudc thai nghién ctru.
Nghién ctru da 1dy mau va phan tich, két qua thu
dugc cho thiy tat ca cac miu nude thai thu tai séng
Kim Nguu c6 chira du luong cac chat gy nghién.
Trong d6, ndng 46 METH cao hon so véi MDMA va
KET. Két qua nay ciing phit hop véi sb liéu bit giit cac
ma tuy hién nay voi sy tang cao cia METH trong
nhimg nam gén day [1] va ciing kha tuong dong voéi
nghién ctru WBE lay mau dau nguon 1 nha may xu ly
nude thai & Ha Noi st dung cach 1dy mau qua mang
thu dong cua Liu va cs (2021) [14]. Cac s6 liéu phan
tich ndy s& c6 ¥ nghia nhat dinh cho viéc udc tinh lai
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ndng do str dung ctia cic ma tuy trong cong dong dan
cu nghién ciru — day ciling la nguyén ly ctia phuong
phap WBE.

Két luan

Nghién ctru d3 xay dung dugc phuong phap xac
dinh du luong cua 3 ma tuy tong hop la METH,
MDMA, KET trong nudc thai bang phuong phép chiét
SPE -HLB sau d6 phan tich bang LC-MS/MS véi cot
Shimpack C18 (100 x 2,1mm; 1,9um), chuong trinh
gradient véi hé dung mdi c6 bd sung acid formic,
detector MS/MS véi ché do ion hoa ESI (+). Nghién
ctru da khao sat va lua chon cét SPE Oasis HLB vai
cac diéu kién chiét cho hiéu suat chiét vai tit ca cac
chat 1a kha dong déu va dat yéu cau (45,1 — 58,8%).
Két qua tham dinh cho thy: phuong phap co do dic
hiéu, gigi han dinh lugng nho (0,05ppb);: khoang tuyén
tinh rong (tr 5ppb dén 80ppb); d6 dung dao dong trong
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