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In manufacturing nacortics, apart from the non-bioactive agents used as
diluents just to increase the mass, some pharmaceutical compounds are
also used as diluent agents to combine the bioactivity. These diluents are
normally added during the final manufacturing or packaging step.
Therefore, the determination of these diluents in wastewater may
contribute to the investigation of illegal nacortic production site. In this
study, an ultraperformance liquid chromatography tandem mass
spectrometric method was used for the simultaneous analysis of ketamine
and 6 diluent agents (nicotiamide, trimethoprim, chlorpheniramin, cafein,
paracetamol and dextropropoxyphen) in wastewater, using liquid-liquid
extraction for sample treatment. The chromatographic method was
developed using C18 column with acetonitrile and water containing 0.1%
acid formic as mobile phase, and detected by (ESI+) with MRM signal.
Validation results proved the feasibility of the method for application. The
correlation coefficients of the calibration curves were 0.9981 — 0.9995 for
the quantitation range of 0.05 ppb to 10.0 ppb. The repeatability result is
good with RSD% (2.9% - 11.0%) at different concentrations.

XAY DUNG PHUONG PHAP PHAN TiCH PONG THOI KETAMIN VA MOQT SO
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Trong san xuat cac chat ma tuy, mot so chat don khong hodc cé hoat
tinh sinh hoc duoc thém vao nham tdng khéi lugng thu lgi nhuan hodc
tang tac dong kich thich ctia chat ma tay thuong duoc dua vao tai cac
bude téng hop, dong gbi. Do dd, viéc phat hién sy c6 mat cua mot $6
chit don cung véi ma tuy trong nuéce thai & khu vuc nghi ngd ¢é co sé
San Xuat trai phép s& cung Cp thém thong tin hitu ich cho co quan diéu
tra. Trong nghién ciru ndy, phuong phap LC-MS/MS dugc xay dung dé
dinh lugng dong thoi ketamin va 6 chat don (nicotinamid, trimethoprim,
clopheniramin, cafein, paracetamol va dextropropoxyphen) trong nudc
thai, xa 1y mau bang chiét long -long. Phuong phap phan tich nay da
dua ra mot chuong trinh séc ky stir dung cot C18 véi acetonitril va nuéc
chtra 0,1% acid formic, va phat hién béng (ESI+) véi tin hiéu MRM.
Két qua thim dinh phuong phap cho thiy tinh kha thi trong &ng dung.
Céac duong chuin cho hé sé twong quan tét 0,9981 - 0,9995 trong
khoang khao sat tir 0,05 ppb dén 10,0 ppb, cho két qua tuong ddi lap lai
v6i RSD% dao dong tir 2,9% - 11,0% & cac ngudng ndng do khac nhau.
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1. Gi6i thiéu

Trude day, Ketamin (KET) chi duoc st dung kém vdi cac loai ma tuy manh khac nhu
MDMA, amphetamin... Tuy nhién, khodng ndm 2007 tré lai ddy, tinh hinh lam dung va mua ban
bat hop phap Ketamin ngay cang dién bién phirc tap. Nhicu vu an da phat hién hanh vi mua bén,
van chuyén va san xudt trai phép Ketamin nhu vu 31/3/2018 tai TP. Lang Son — tinh Lang Son;
ngay 13/9/2020, tai xa Nghia Thanh, huyén Nghia Dan, tinh Nghé¢ An; ngay 17/11/2020 tai TP.
Hai Phong; vu an ngay 15/08/2019 tai TP. Quy Nhon, tinh Binh Dinh [1]. Cong tac phan tich dau
vét hoa hoc trong cac ngudn thai (nu6ce thai, khi thai, rac thai) aé phat hién st dung trai phép chat
ma tuy, dang duoc ing dung rat hi¢u qua ¢ mot 50 quoc gia trén thé gidi [2] - [6]. Viéc phan tich
nude thai nham truy nguyén nguon g0c co sO san xuat ma ty thuong tap trung vao cac nhom:
nhom céc dung mdi; nhom cac chét vo co; nhom céc tién chat; nhom cac chat ma tay va chat don
(hay con goi 1a chat pha lodng) [7], [8]. Su c6 mit cuia cac chit don lam cho ngudi sir dung khong
nhimg phai chiu doc tinh cia KET ma con chiu nhimg tac dung bat loi cua cac chat don nay,
tham chi la tang cuong doc tinh cua ma tay. Cac chat don 1am tang cucng hoat tinh sinh hoc cta
ma tuy gdm céc nhom: kich thich than kinh trung wong, gdy t€ hay giam dau, giam ngira.

Cac nghién ctru phén tich ma tay trong nudc thai trén thé gioi chu yéu nham muc dich diéu tra
dich t&, danh gia muc d6 lam dung (st dung) cua timg thanh phé, khu vuc [9]. Tir d6 v& 1én birc
tranh vé mirc d sur dung tung loai ma tay doi vei pham vi khdo sat. Viéc nghién ciru truy nguyén
cO sO san xuat trai phép chit ma tay it dugc cong bd hon. O Viét Nam cho dén nay, chua co cong
bb nao vé nghién ciru phéan tich cic chat don san xuat ma tay trong nudc thai. Chinh vi vay,
nghién ctru nay duoc thyc hién nham ung dung ky thuat LC- MS/MS phén tich KET va cac chat
d6n 1o ri ra moi trudng nudc nham phat hién cic co so san xuit ma tiy mét cach nhanh chong,
chinh xac. Nghién ctru tip trung xdy dung phuwong phap xac dinh dong thoi Ketamin va 6 chat
don cafein, paracetamol, nicotinamid, trimethoprim, clorpheniramin va dextropropoxyphen phat
sinh trong qué trinh téng hop, phdi tron.

2. Thwe nghiém
2.1. Héa chiit, thiét bi nghién civu

Chat chuan Ketamin.HCl (UNX 2028, Lot No18570), va chat chuin ndéi MDMA-d5 (UNX
2094, Lot 94.3B10.1) dugc mua tir Sigma-Aldrich (CA, USA). Chét chuédn cua 6 chit don Cafein
(99,57%, SKS: 0316099.03), Dextropropoxyphen (99,0% C,,HNO,) (Vién Khoa hoc hinh su-
B§ cong an), Paracetamol (100,45%, SKS 0518019.05), Nicotinamid (99,86%, SKS
C0519028.03), Trimethoprim (100,67% Cy4H1gN,O3 nguyén trang, SKS 0418109.03),
Clopheniramin maleat (SKS: 0418032.03) mua tir Vién kiém nghiém Thudc Trung uong.

Hoa chit phan tich gdm c6 hoa chét tiéu chuan cho UPLC va PA: Acetonitril (LC-MS, M¥),
Amoni acetat (Ptc), Methanol (Phap), Amoni acetat (PA - Merck), Acid acetic (PA - Merck),
Acid formic (PA Merck), Amoni format (PA - Merck), n-hexan (PA-MY), Diethyl ether (PA-
My), Ethyl acetat (PA- MY).

Hé théng EVOQ LC-TQ (Bruker-My), Cot sic ky Zorbax C18 (2,1 x100mm, 1,8 pm) (M¥).

2.2. Déi twong va phwong phdp nghién civu

+ Mau nén: Nudc song hd khong cé cac chit can phan tich (H6 Thuyén Quang, Hb Cong vién
Théng Nhét, Ho cong vién Yén Sé, HO cong vién Nghia D6 - Ha NOoi).

+ Mau thir: Nudc thai thu thap ¢ cac co so nghi ngo san Xuit ma ‘tay tong hop. Mau do co
quan chirc nang cung cap, hodc mau nudc thir ty tao, dugc thém céc chat chuan nghién ciru.

+ MAu chuan gbc Ketamin (KET), Cafein (CAF), Paracetamol (PAR), Dextropropoxyphen
(DEX), Trimethoprim (TRI), Clopheniramin (CLO), Nicotinamid (NIC) 1000 pg/mL: can chinh
xac mot lugng chat chuan tuwong tmg vao binh dinh mirc 10,0 ml, hoa tan va dinh muc vira di
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béng methanol, bao quan ¢ nhiét d6 2 - 8°C. Sau d6 pha loang bang methanol dé duoc dung dich
chuan trung gian can thiét.
3. Két qua va ban luin
3.1. Két qud khdo sdt diéu kién phén tich LC-MS/MS
3.1.1. Khao sat diéu kién MS/MS

Tién hanh khao sat trén timg dung dich chuan KET, chuém n6i MDMA-d5 va chu?ln 6 chat
don voi qéng do 20 ppm duoc tiém lan luot vao hé thérng khoi pho. Béng 1 triph bay két qugi cac
manh pho thu dugc dé dinh lugng va dinh tinh cac chat trén. Cac diéu l;ién ban pha dugc toi uvu
hoéa sa0 cho tin hi€u ctia manh ion con dinh luong 16n va on diph nhat, 1a cac manh ion dugc
danh dau * trong Bang 1, cdc manh con lai ¢6 tin hi¢u tuong doi 1ap lai dq(yc dl‘mg lam manh
dinh tinh. Trur ketamin chi xac nhian mot manh ion dinh tinh, con lai cac chat don déu xac dinh
duoc 2 manh ion dinh tinh va 1 manh dinh lugng.

Bang 1. Diéu kién khoi phé va ion dinh tinh va dinh hrong 8 chdt phan tich

Manh con Manh con Manh con
TT  Ténchit Mainh me dinh lugng* dinh tinh 1 dinh tinh 2
m/z CE (V) m/z CE (V) m/z CE (V)
1 KET 238,1 125,1* 49 179,2 26 - -
2 CAF 194,9 137 * 16 150,0 10 97,1 16
3 DEX 340,5 58,4 * 10 167,1 17 266,1 5
4 PAR 152,5 110,2* 13 93,2 20 65,3 27
5 NIC 123,6 81,1* 16 79,1 18 105,9 6
6 TRI 291,5 230,0* 22 123,1 23 261,0 22
7 CLO 275,5 230,0* 14 167,0 39 118,2 42
8 MDMA-d5 199,6 165,1* 8 135,1 16 107,2 22
3.1.2. Khdo sat diéu kién LC
T
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Hinh 1. Sic do mét s6 chat don duge khao sdt & cac hé gradient khéc nhau cho pic khéng cin ximg va ché ngon

Lua chon c¢6t pha tinh Zorbax C18 (2,1 x 100 mm, 1,8 um), khao sat dugc tién hanh trén 2 hé
pha dong khac nhau, chtra (1) acetonitril - acid formic 0,1% va (2) acetonitril- acid formic 0,1%-
ammoni acetat SmM. Mdi hé pha dong dugc khao sat voi cac chuong trinh gradient khac nhau.
Véi cac gradient khac nhau cua hé pha dong (2), mot s6 pic chit don (PAR, NIC, TRI) c6 hinh
dang pic x4u, khong sic nhon va khong can xtmg. Hinh 1 cho vi du minh hoa mét s sic dd cua
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céc gradient da dugc khao sat, cho pic sic ky khong can xtmg hodc ché ngon, nén da khong dugc
Iira chon lam diéu kién phén tich cudi cung.

H¢ gradient dugc lya chon cubi cung dugc md ta trong bang 2, cho tat ca cac pic chét can dinh
lugng déu sic nhon, can xung, va da khao sat dugc gradient tach tdt duoc ca 7 chat dinh lugng
ddng thoi.

Diéu kién sic ky duoc lira chon sau khi tién hanh khao sat nhu sau:

+ Pha tinh: Zorbax C18 (2,1 x 100 mm, 1,8 pm), nhiét d6 phong.

+ Pha dong: Kénh A 1a acid formic 0,1% va kénh B 1a acetonitril chira acid formic 0,1% vai
chuong trinh gradient.

+ Tc do dong: 0,4 ml/ phut

+ Thé tich tiém: 5 pl

Béng 2 trinh bay chuong trinh gradient pha dong tir 0 dén 8 phit v6i kénh A 1a acid formic
0,1% va kénh B la acetonitril chira acid formic 0,1%.

Bang 2. Chuong trinh gradient pha dong

T (phat) 0-1 1-3 3-5 5-6 6-6,5 6,5-8
% Kénh B 5-10 10 - 55 55-90 90 90 -5 5

3.2. Két qud khdo sdt quy trinh xir I mdu

Chat giy nghién KET va hiu hét cac chat don 13 cac chit hitu co tan, tinh base yéu, tinh 6n dinh
khong cao vi vy theo cac tidu chuan Viét Nam (TCVN) vé 14y mau, bao quan miu, cac mau nudc
thai c6 chira ET va céc chit don dugc acid hoa dén pH 2 dé tang do on dinh cua cic mau.

Nén méu nudc thai thudng phuc tap, quy trinh xtr Iy mau du kién gdm quy trinh xtt 1y so bd
va quy trinh chiét 1ong-l6ng (LLE).

Xu ly so bo

+ Cac miu nudc thai thu thap dugc acid héa ngay bang dung dich HCI ti pH 2-3

+ Bao quan & ti lanh sdu t6i khi xir Iy mau

+ Khi xtr Iy mau, mau thir ldy ra dugc rd dong o nhiét d6 phong, lic déu.

+ Ly tdm 5000 vong/ phut trong 5 phat dé lang tap tho.

+ Loc 16p dich trong phia trén qua gidy loc cellulose

+ Léy 100 ml dich loc.

Nhom nghién ctru di tién hanh khao sat v6i nhidu dung moéi chiét nhu: n- hexan,
dicloromethan, cloroform, ethyl acetat va diethyl ete v&i nuéc thai da xiur 1y so bo khong kiém
hoa va co kiém hoa. Tién hanh chiét 16ng- 16ng, tiém sic ky va so sanh dién tich ctia hdn hop cac
chat chuan cting ndng d6 100 ppb trong methanol va ndng d chuan ndi 2,5 ppb thi nhan thiy:

+ Vi nudc thai khong kiém hoéa: hiéu suét chiét cua cac chat hau nhu rat thép (<10%) cho
phan 16n cac chat. KET va 6 chat don co tinh base yéu (pKa ~9,5) ma nudc thai dang acid hoa vé
pH 2-3 nén cac chat ton tai chii yéu ¢ dang ion nén chuyen sang dung mai rét it.

+ Vi nude thai dugce kiém hoa (pH= 10) hi¢u suat chiét ciia cac chat cao hon & cac loai dung
mdi (>30%) cho tat ca cac chat nhung gié tri hidu suat kha chénh I1éch. Tai pH= 10, KET va cac
chét don ton tai phan 16n ¢ dang phan tr va mot so chét ton tai ca dang phén tir va ion. Cac chat
phan tich c6 d6 phéan cuc trung binh nén hi¢u suat chiét khi ding dung méi n-hexan, diethyl ete
va ethyl acetat thap hon cac dung méi con lai. Pbi véi dung mdi cloroform, dicloromethan, gia tri
hi¢u suét chiét KET, TRI, CLO, DEX, NIC c6 su khéc biét r& rét v6i nhau nhu biéu dd hinh 1. Vi
vay lua chon dung moi chiét 1a cloroform va nudc thai duoc kiém hoa vé pH=10 dé co ty 1¢ thu
hoi clia cac chat phan tich cao nhat va t6i uu giita cac chat. Hinh 2 trinh bay két qua lya chon
dung moéi chiét t6i uu.

http://jst.tnu.edu.vn 183 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 227(16): 180 - 188

Khao sat diéu kién chiét long- 1ong
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Hinh 2. Lira chon dung méi chiét long- long t0i wu

Quy trinh xtr Iy mau nude thai bang LLE duoc Iya chon:
- Lay 100 ml dich loc nu6c thai dd xir Iy so bd va thém vao mot lugng NaCl tuong tng sao cho
ndéng do NaCl dat 0,01M, khudy déu dé hoa tan. Sau d6 chinh pH ciia dung dich nudc thai bang
dung dich NH,OH dén pH =10.
- Ly 10,0 ml dung dich nudc thai vao éng ly tAm thiy tinh c6 nit mai, thém 500 ul dung dich
chuan n6i MDMA-d5 ndng d6 50 ppb, lic déu.
- Thém 10 ml cloroform, lic xody 5 phiit.
- Hat 2,0 ml phﬁn dung moi cloroform vao éng nghiém khac, c6 dudi luéng khi nito' & nhiét do
phong. Hoa tan cin bang 1,0 ml methanol, lic xoay 1 phut va chay sic ky.

3.3. Tham dinh phwong phdp phén tich
3.3.1. Bé phii hop hé thong

Vé6i phuong phéap da xay dung trén, lua chon cac mirc ndng do dé thim dinh phwong phap sao
cho phut hop LOD va khoang tuyén tinh véi mdi ddi twong phan tich. Tién hanh chay sic ky 6 lan
hén hop chuan ciia KET va 6 chit don va MDMA-d5 c6 nong do 1a cac chat lan luot 1a KET 1,0
ppb, NI1C 200 ppb; TRI 1 ppb; CLO 1 ppb, PAR 1000 ppb, CAF 1000 ppb; DEX 1 ppb. Thém dung
dich chat chuain MDMA-d5 & ndng d6 2,5 ppb. Bang 3 1a két qua thdm dinh d6 phu hop hé thong,
cho thiy d6 léch chuan ciia thoi gian luu tg (< 2%), dién tich pic (Spic) va ty 1€ dién tich pic cua chat
phan tich so véi chuan ndi (Spr/Scn) déu nho hon 5% va nam trong gidi han cho phép. Tir d6, cho
théy cac diéu kién sic ky da lya chon va hé théng LC-MS/MS st dung phu hop va 6n dinh.

Bang 3. DG phit hop hé thong dinh lwong KET va chdt dén bang LC-MS/MS

Teén chit Thoi gian luu (tr) Dién tich pic Ty 1€ dién tich pic (Spr/Scn)
tR (phlit) RSD% Spic RSD% SPT/ S|S RSD%
KET 2,515 0,13 61747755 2,18 59,29 2,27
CAF 1,764 0,54 420243 2,29 0,4038 4,46
DEX 5,111 0,14 338959 2,62 0,3255 2,75
PAR 1,443 0,55 4032000 3,03 3,8735 4,18
NIC 0,841 1,02 442762 3,90 0,4253 4,55
TRI 2,213 0,31 6438 2,98 0,0062 2,83
CLO 3,364 0,14 56186 4,24 0,0539 3,15
MDMA-d5 2,285 0,21 1041937 3,47
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3.3.2. Bg chon loc cua phwong phap phan tich
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Hinh 3. Sdc ky do tham dinh dg chon loc dinh heong KET va chdt dgn bang LC-MS/MS,
(A) - mau nén va (B) - mau nén thém chuan

Tién hanh phén tich mu nén nudc thai khong c6 cac ddi tuwong phéan tich, miu nén thém
chuén va cac mau chuén Hinh 3 la sdc ky dd tham dinh d6 chon loc ciia phuong phap phan tich
v6i mau nen (A) va mau nen thém chuan (B).

Trén sic ky do cua rnau nén (A), _khong xudt hién céc pic trong Gmg voi thoi gian luu ciia cac
pic trong mau chuin va miu thir. Mau nén thém chuin (B) cho céc pic c6 thoi gian luu tring véi
thoi gian luu cia cac pic trén sic ky d6 mau chuan. Do véy, phuong phap dat yéu cau vé chi tiéu
d6 chon loc.

3.3.3. Khodng nong dé dinh lirong

Chuan bi 1 diy dung dich chuan hdn hop ciia KET va 6 chat don v6i diy nong do giam dan
nhu sau: KET (0,01- 50 ppb), NIC (2-10000 ppb); TRI (0,05- 50 ppb); CLO (0,01-50 ppb);
PAR (50-50000 ppb), CAF (50-50000 ppb), DEX (0,01-50 ppb) va thém chuin MDMA-d5 &
ndng d6 2.5 ppb.

Tién hanh sic ky voi diéu kién da khao sat. Ghi lai tin hi€u pic va tién hanh xay dung mdi
tuorng quan giira nong do va ty s6 dlen tich gitra chuin ngoai va chuin ndi tu:ong ung. Bang 41a
két qua phuong trinh h01 quy va hé so tuong quan khi khao sat khoang tuyén tinh. Két qua cho
thy trong cac khoang nong do ctia moi chat ¢6 sy tuong quan tuyén tinh chat ché giira nong do
va ty 1€ dién tich pic chuén ngoai voi hé s6 tuong quan thdéa man R > 0,99 va gia tri d¢ chéch
khong vuot qua 15% & cac ndng do thip, trung binh va cao. Nhu véy, phuong phap da dap tmg
dugc yéu cau vé duong chuin va khoang tuyén tinh theo tiéu chun cia AOAC.
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Bang 4. B tuyén tinh dinh lwgng KET va chdt dgn bang LC-MS/MS

STT Tén chat Phwong trinh hdi quy H¢ s6 twong quan R
1 KET y = 65,094x — 0,0989 0,9991
2 CAF y=0,0008x- 0,8335 0,9926
3 DEX y=0,451x- 0,3736 0,9906
4 PAR y=0,003x + 0,9611 0,9978
5 NIC y = 0,0383x + 0,064 0,9993
6 TRI y = 0,1386x — 0,0028 0,9995
7 CLO y = 3,0899x + 0,0634 0,9981

3.3.4. Gioi han phat hién (LOD) va gioi han dinh lvong (LOQ)

Dé danh gia LOD va LOQ cua phuong phap, thém chuin vao mau nén khong chira chat phén
tich sao cho murc ndéng do cac chat giam dan cho t6i khi khong phat hién duoc pic. Sau do tién
hanh xu ly mau va phan tich theo quy trinh da xay dung. Bang 5 cho thay két qua LOD cua cac
chat nam trong khoang tir 0,005 ppb - 10,0 ppb va LOQ tr 0,01 ppb den 50 ppb, dap tmg tdt yéu
ciu phat hién ma tuy va cac chat don trong nudc thai tir co s& san xuat ma tuy. Gia tri LOD va

LOQ cua céc chat twong ddi thap, pht hop véi muc dich phén tich luong vét trong méi truong.

Bang 5. Két qua LOD va LOQ

STT Tén chit LOD (ppb) SIN LOQ (ppb) SIN
1 KET 0,005 2,9 0,01 10,8
2 CAF 10,0 2,8 50 15,6
3 DEX 0,005 4,1 0,01 19,7
4 PAR 10,0 3,5 50 111
5 NIC 2,0 2,8 10 10,8
6 TRI 0,01 2,2 0,05 9,6
7 CLO 0,01 33 0,05 9,7

3.3.5. B¢ dung, do chinh xdc
Bang 6. Két qua tham dinh dé lap lai va d¢ ding
Tén chit Két qua thim dinh & cic nong dd
Nong dg 0,1 ppb 1 ppb 20 ppb
KET % tim lai 41,1 67,6 82,3
RSD% 4,0 3,8 10,3
Nong dg 100 ppb 500 ppb 1000 ppb
CAF % tim lai 86,7 93,2 96,7
RSD% 5,2 5,6 3,5
Nong do 0,1 ppb 1 ppb 20 ppb
DEX % tim lai 52,1 56,1 82,2
RSD% 5,7 55 4,4
Nong do 100 ppb 500 ppb 1000 ppb
PAR % tim lai 80,5 85,8 82,0
RSD% 7,3 57 34
Nong dé 20 ppb 100 ppb 200 ppb
NIC % tim lai 80,1 84,2 81,4
RSD% 4,5 4,6 4,5
Nong dé 0,1 ppb 1 ppb 20 ppb
TRI % tim lai 100,4 95,7 94,9
RSD% 4,8 2,9 5,6
Nong d¢ 0,1 ppb 1 ppb 20 ppb
CLO % tim lai 82,8 84,3 82,4
RSD% 4,8 6,2 3,6
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D6 1ap lai va d dung cta phuong phap dugc danh gia bang cach phan tich cac rnau nén thém
chuan & cac mirc ndng do thip, trung binh, cao cho mdi chét. Lip lai 3 1an cho mdi nong d6 theo
diéu kién sac ky da chon. Bang 6 cho thay két qua tham dinh d6 dung c6 % tim lai nam trong
khoang 33,9% dén 100,4%, d6 lap lai (RSD % tir 2,9% - 11,0%).

Két qua thdm dinh cho thiy, ty 18 thu hdi cuia KET, 6 chit don va chuin ndi & cac khoang
néng do thap, trung binh va cao tuong dbi lap lai, & mdi mic ndng d9, gia tri CV do thu héi cac
chat gilia cac lan chiét déu nam trong gidi han cho phép. Phuong phap dap tng yéu cau vé do thu
hdi chat phan tich theo tiéu chuan cia AOAC 2016 & cac ngudng ndng do thap. Viéc chiét va
phat hién dugc dong thoi mot s6 chat don 1a thude, thong thuong s€ khong c6 mat trong nudc thai
& mot ndong do cao, mang lai thong tin hitu ich cho cong tac diéu tra. Do d6, phuong phap LC-
MS/MS nay, véi kha nang phat hién va so bd cung cip thong tin vé dinh luong cho ketamin va 6
chat nghién ctru di 1a mot dong gop dang ké, co thé 1a mot cong cu cho co quan giam dinh ma
tuy trong hoat dong truy nguyén co s¢' san xuat ma tuy.

Phuong phap phan tich dugc xay dung va s€ dugc ung dung tai Trung tdm giam dinh ma tuy,
Vién khoa hoc hinh sy, do d6 ¢6 tinh kha thi rng dung cao. Tuy nhién, rat tiéc trong qué trinh
nghién clru van chua phat sinh mau thuc ciia nuéc thai quanh khu vuc nghi ngo ¢6 co so san
Xudt, nén phuong phap moi chi duoc thir nghiém trén cac mau thyc ty tao ma chua dugc tmg
dung trén miu thuc té c6 mat ham lwong ma tuy va chét don cao.

4. Két luan

Nghién ciru da dat muc tiéu dé ra xay dung mot qui trinh chiét LLE tir nudc thai dé phan tich
KET va 6 chat don thudng c6 mit trong qua trinh san xuit ketamin, gdm cafein, paracetamol,
nicotinamid, trimethoprim, clopheniramin maleat va dextropropoxyphen, bang LC-MS/MS véi
MDMA-d5 14 chat noi chuan. Qui trinh xir ly mau bang cloroform, kiém hoa vé pH=10; phuong
phap phan tich bang LC-MS/MS di dugc tham dinh theo cac huong dan cia AOAC 2016 voi hau
hét cac két qua déu trong gidi han cho phép, chi c6 mot sb ndng d6 cao do thu hdi van con thap.
Phuong phap xdy dung ¢ trén gop phan lam giau thém cho cac quy trinh phén tich hoa chat trong
nudc thai tai co s6 san Xuit trai phep ketamin; giup co quan chire nang ¢ thém cong cu dé ap
dung va trién khai trén cac mau thyc té.

Lo1i cam on

Nghién ciru nay 1a san pham cua dé tai Khoa hoc cong ngh¢ "Nghién clru, xdy dung quy trinh
phan tich hod chat trong nuéc thai co s& san xuat trai phép ketamine", mi sb
CTMT.2021.C09.06.
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