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Tom tit

Ketamin 12 mot duge chét da duoc lam dung nhu mdt ma tuy, cé thé gay nhiéu téc hai
cho strc khoé nguoi sir dung. Trong kiém soét ketamin, viéc phdt hién céc tién chit trong
quy trinh san xuét ketamin 12 mot cong cu hitu hiéu trong viéc khoanh viing va triét phd céc
co s& san xuit ma tuy trdi phép. Trong nghién ctru ndy, phuong phdp dinh luong hai tién
chét cia ketamin 13 1-[(2-chlorophenyl) methyllimino methyl] cyclopentanol hydroclorid
(CCM) va 2-hydroxy-2- (o-chloro phenyl) cyclohexanon (HCH) trong nudc thai str dung k¥
thuat chiét pha rin (SPE) két hop véi sic ky 1ong khéi phd hai 1an (LC-MS/MS) da duoc
x4y dung va tham dinh. Phuong phdp phén tich sir dung cot Zorbax C18 (2,1 x 100 mm, 1,8
um) va pha dong gom hdn hop acetonitril- nudc chira acid formic 0,1% (kl/tt) theo chuong
trinh gradient v6i luu lwong 0,3 mL/phit va thé tich tiém mau 5 pL. Chat phan tich duoc
phdt hién bing ion hod phun dién tir ion dwong (ESI+) va ché d6 theo doi da phan tng
(MRM) 6 m/z 238,5 va 225,5 cho cac ion m¢ CCM va HCH, va m/z 220,1 va 125,2 cho cac
ion con dinh lwong cia CCM va HCH. Phuong phdp duoc thim dinh theo hudng dan cua
AOAC dat yéu cau cho viéc ung dung trong dinh luong hai chat nay trong mau nudc thai.

Tir khéa: tién chat ketamin, dinh lwong, nude thai, LC-MS/MS, SPE.

1. PAT VAN PE

Ketamin ban dau 1 duoc chat ciia mot s6 ché pham thude duoc sir dung 1am thude giy
mé. Tuy nhién, do tdc dung giam dau giy nghién, ketamin da bi lam dung nhu mot chit ma
tdy, c6 thé dan toi nhiéu tic dung phu nhu tim dap nhanh, rdi loan nhén thic, cimg co, ting
ap luc noi so, ... tham chi c6 thé gay ti vong [1-2]. Do dé viéc kiém soét viéc mua bén, van
chuyén, san xuat, tang trit ketamin ciing nhu nhitng nguyén liéu can thiét cho viéc tong hop
ketamin 12 mot phan quan trong clia cong tac bai trir ma tdy trén thé gidi néi chung va tai
Viét Nam néi riéng.
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Trong kiém sodt ma tiy, phdt hién cdc tién chét 12 nguyén liéu cho qud trinh tong hop
ma tdy luu lai ngoai méi trudng nhu trong nudc thai, bun thai, nuéc séng, hd tw nhién, v.v.
déng vai trd quan trong, gép phan phat hién sy ton tai ctia cdc co sé san xuat ma tiy bt hop
phép va khoanh viing, triét phd céc co s nay. Do d6, voi mbi loai ma tdy, dya trén hiéu biét
vé cédc quy trinh tong hop, c6 thé lya chon nhitng nguyén liéu dau vao quan trong trong cdc
qud trinh nay dé tim kiém, phdt hién trong miu moi truong. Véi ketamin, 1- [(2-
chlorophenyl) (methyllimino) methyl] cyclopentanol hydroclorid (CCM) va 2-Hydroxy-2-
(o-chloro phenyl) cyclohexanone (HCH) (Hinh 1) Ia hai nguyén liéu ban dau quan trong
trong qud trinh tong hop chat ma tdy nay [3]. Do vay, ching 1a ddi tuong 1y tudng dé tim
kiém trong mau méi trudng nham truy vét hoat dong san xuét trdi phép ketamin. Tuy nhién,
trong cic cong bd & trong va ngoai nudc cho téi nay chua cé nghién ctiru ndo phan tich hai
tién chat nay hay cdc tién chat khéc cia ketamin néi chung trong nudc thai.

Cic loai mau méi trudng hay gip nhu nude thai, bun thai, nude tir cdc ngudn tu nhién
(s6ng, hd), v.v. déu c6 thanh phan phirc tap, khéng 6n dinh nén can c6é phuong phép phan
tich du dac hi€u. Hon nira, do ciac nghién ctu truy vét hoat dong san xuét ketamin it duoc
cong bd nén chua ¢ thong tin tham khao vé ngudng ndng do du luong cua céc tién chit
ketamin trong nudc thai nhu CCM va HCH. Trong nghién ctru nay, phuong phdp su dung
k¥ thuat LC-MS/MS dé xdc dinh ddng thdi CCM va HCH trong méu nuéc thai da dugc phét
trién nham muc dich phdt hién cdc tién chat nay ctia ketamin dé gép phan phat hién, khu trd
hoat d6ng san xuat ma tdy ketamin bat hop phdp.
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Hinh 1. Cong thirc cdu tao ciia a) CCM va b) HCH

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

- MAu tht: Nuée séng hd (HO Thuyén Quang, Hd Bay Mau, Hd Yén so, Hb Nghia
Tén); nudc thai thu thip & cdc co s¢ nghi ngd san xuit ma tdy tong hop do co quan chirc
ning cung cip; nudc thir tu tao, thém cic chit chuin nghién ctru trén nén mau nudc song
ho.

- MAu nén: Nuéc song hd, chon mau da duoc xdc dinh khong c6 chit can phén tich.
2.2. Héa chét, chit chuin
- Chdt chudn doi chiéu

+ Ketamin.HCI (UNX 2028, Lot No18570) dugc mua tir Sigma-Aldrich (CA, USA).
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+ Céc tién chét: 1-[(2-chlorophenyl) methyllimino methyl] cyclopentanol hydroclorid
(CCM) (Lot. 1-CKM-58-3); 2-Hydroxy-2- (o-chloro phenyl) cyclohexanon (HCH) (Lot 2-
JFI-82-2) dugc mua tir Chem Services (Canada).

- Dung moi, hoa chat tinh khiét dung cho LC-MS: acetonitril, acid formic (Merck, Puc),
nude cat 2 1an st dung ngay sau khi cit.

- Dung maoi, héa chat tinh khiét phan tich: amoni acetat, methanol, acid acetic, amoni format,
n-hexan, Diethyl ether, Ethyl acetate (Merck, Dtic).

2.3. Thiét bi, dung cu

- Thiét bi phan tich: Hé théng EVOQ LC-TQ (Bruker-My), Cot sic ky Zorbax C18 (2,1
x100mm, 1,8 wm) (Agilent, M¥).

- Thiét bi phu tro: Can phan tich A&D, Model GR-200 (Nhat), mdy ly tam Kubota 6500
(Nhat), méy lic xody Labinco L46 (Ha Lan), phéu loc Buchner, mang loc pha dong chay sic
ky cellulose 0,45 wm, 0,2 wm, ti lanh am sau (- 80°C) Panasonic (Nhat), may do pH Eutech
Instruments (Singapore), mdy c6 nito, Bo chiét pha ran Witeg, Model SPE-24 (Puc).

- Dung cu khdc: Binh dinh mtc 5 mL, 10 mL, pipet pasteur, diia thuy tinh (Trung Quéc),
micropipet LABMATE pro (loai 10 - 100 uL; 100 - 1000 puL) (Ba Lan), dau con cho
micropipet (Trung Qudc), éng ly tdm (1,5 mL; 2 mL) (M¥); cot chiét pha rin HCX-3 (200
mg, 6 mL).

2.4. Phwong phap nghién ctiru

2.4.1. Khdo sdt diéu kién xir Iy mau va phén tich bang LC-MS/MS

biéu kién xu 1y mau nuéc thai duoc khao sat va lya chon tity theo ban chit cua cdc
hop chét nghién ctru, va phan tich véi hé théng LC-MS/MS.

biéu kién khdi phé duoc tbi wu dé lya chon cdc manh khéi dinh tinh va dinh lugng
cho tung cht v&i d6 chon loc cao, tin hiéu ¢6 cuong do manh va on dinh nhat. Céc diéu kién
sdc ky thudc vé pha tinh (ban chat, kich thudc hat nhdi cot, kich thude cot sic ky) va thude
vé pha dong (thanh phan va ty 1é pha dong, chuong trinh gradient pha dong va toc d6 dong)
khéc nhau s& duge khao sit dé lua chon diéu kién phan tich phu hop.
2.4.2. Tham dinh phuwong phdp phén tich da xdy dung

Tién hanh thim dinh phwong phép phan tich da x4y dung theo huéng dan cia AOAC
International va EC (2021). Céc chi tiéu cin tham dinh theo huéng dan cia AOAC
International [4] va EC (2021) [5], bao gém: Su pht hop cua hé théng, d6 dac hiéu-chon loc,
gidi han phat hi¢n (LOD), gidi han dinh luong (LOQ), do tuyén tinh va duong chuan, do lap
lai, d§ ding.
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3. KET QUA VA BAN LUAN
3.1. Khio sat diéu kién phan tich
3.1.1. Phwong phdp xir Iy mau

Phuong phép xtr 1y mau dugc lya chon 1a chiét pha rén (SPE) st dung cot chiét pha
rin HCX-3 (200 mg, 6 mL). Cot chiét nay chira ca nhém kém phan cuc C18 va nhém trao
d6i cation SO3", do d6 vira c6 kha nang luu giit céc chat phan tich c6 d6 phan cuc trung binh
(HCH) va chét c6 nhém cationic (CCM).

biéu kién xur ly mau nhu sau: Mau nudce thai sinh hoat duoc xur ly so bd ngay sau khi
14y vé bang cich dé ling loai tap thd, acid héa ngay bang dung dich HCI 10% t&i pH tir 2,0
dén 3,0 rdi bao quan & - 80°C cho dén thoi diém phén tich mau. Trudc khi phan tich, mau
nuéce thai duge rd dong tu nhién, lic déu va ly tim ¢ 5000 vong/phiit trong 5 phut, dich trong
dugce loc qua gidy loc cellulose. LAy 10 mL mau nudc thai cho chdy ty nhién qua c6t HCX-
3 (200 mg, 6 mL d3 dugc hoat héa trude 1an luot bang 3,0 mL MeOH va 3,0 mL nudc. Rira
cot bang 3,0 mL nudc dé loai tap. Tién hanh rira giai cdc tién chat CCM va HCH bang céch
dua qua cot 10 mL dung dich amoniac 2% trong MeOH ¢ tdc d6 1 mL/phit. Dich rira giai
dugc diing dé phén tich LC-MS/MS.

3.1.2. Khao sdt diéu kién MS

Dé phat hién CCM va HCH, hé théng LC-MS/MS st dung ngudn ion héa phun dién
& ché d6 ion duong (ESI+) véi cdc diéu kién cb dinh nhu sau: dién dp dau phun 3504 V, dp
suat khi chdn 20 psi, nhiét d6 nén 350°C, dp suat khi ion héa 140 psi, nhiét dd ion héa 351°C,
4p suét khi ion héa 250 psi, khi pha manh bang va cham (CID gas): Argon ¢ 1,5 mTorr.

Hai chdt CCM va HCH duoc phan tich bing ché d6 MRM. Khéo sit diéu kién phan
manh CCM va HCH bang k§ thuat phén tich dong chay (FIA - Flow injection analysis). Céc
dung dich chuén don cua cdc tién chat ndng d6 1 ug/mL dugc din vao hé théng khdi phd &
tde d6 5 uL/phut dé x4c dinh ion me va tdi wu ho4 céc diéu kién phan manh tao cac ion con
(2 - 3 ion con). Ion con c6 cuong do 16n va on dinh dugce lva chon lam ion dinh luong. Cac
ion con lai dugc dung lam ion dinh tinh.

Cic diéu kién khdi phd phét hién CCM va HCH 6 ché 0 MRM duoc trinh bay cu thé
trong Bang 1. Mdi chit duogc theo ddi ddng thoi 1 ion me va 3 ion con trong d6 ¢4 1 ion con
dinh Iugng va 2 ion con dinh tinh.

Bing 1. Piéu kién MS dinh liwvong CCM va HCH

Ion con Ion con Ion con
Tén chét Ton me dinh luong * dinh tinh 1 dinh tinh 2
m/z CE(V) m/z CE(V) m/z CE(V)
CCM 238.5 220,1* 9 152,1 20 125,1 24
HCH 225.5 125,2* 16 207,1 4 179,1 8
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3.1.3. Khdo sdt diéu kién sdc ky

Vé diéu kién sic ky, CCM va HCH trong méu nudc thai duoc tich trén cot UPLC
Zorbax (2,1 mm x 100 mm, 1,8 pm) sir dung pha dong 12 hdn hop nudc chia 0,1% (kl/tt)
acid formic (kénh A) - acetonitril (ACN) chira 0,1% (kl/tt) acid formic (kénh B). Tc do
dong pha dong duoc duy tri hing dinh ¢ 0,3 mL/phiit, thé tich mAu tiém vao hé théng LC-
MS a5 L.

Chuong trinh gradient pha dong dwoc Iya chon nhu nhu trong Bang 2 cho két qua pic
céc chét phan tich cin ximg va tich khoi cdc thanh phan khic trong mau (Hinh 2).

Bdng 2. Chuong trinh gradient dung moi

Thoi gian (phiit) % kénh A % kénh B
0 95 5
5.5 5 95
6,0 95 5
7,0 95 5

3.2. Thim dinh phwong phap

Dé tham dinh phuong phdp, miu nudc thai tir hd Thién Quang da xdc dinh khong ¢6
CCM va HCH duoc str dung 1am mau nén. Sau khi rd dong ty nhién, mau nén duoc thém
chét dbi chiéu CCM va HCH ¢ ndng dé can thiét trude khi xtr Iy mau theo quy trinh nhu &
muc 3.1.1.

3.2.1. Do chon loc cua phwong phdp

Trong diéu kién sic ky dd chon, pic CCM va HCH c4n xtmg va duoc tach ra khoi nhau
thanh cdc pic riéng biét (xem Hinh 2). Trén sic ky dd ciia mau nén nudc thai khong xuét
hién pic c6 thoi gian lwu tring véi pic CCM va HCH cua dung dich chuan. Trén sic ky dd
mau nudc thai thém CCM va HCH xuét hién pic c6 ciing thoi gian luu véi pic twong tng
trong dung dich chuén.

MBJi tién chat CCM va HCH déu duoc dinh danh thong qua theo doi dong thoi 1 ion
me va 3 ion con dugc tao thanh tir bin phd ion me nay (xem Bang 1). Theo quy dinh cua EC
[5], khi phét hién chat phén tich bang khéi phd hai 1an, mdi ion me duogc tinh 1 diém dinh
danh (Identification point - IP), mdi ion con duoc tinh 2 diém IP. Nhu viy, tong cong mdi
tién chit c6 tong diém IP 1a 7. Mic di quy dinh EC yéu cau muc IP tdi thiéu 1a 4 diém,
nhung mirc diém IP bang 7 1a can thiét dé dam bao do tin cdy cua két qua khi phat hién CCM
va HCH ¢ dang vét trong nén mau phirc tap nhu mau nudce thai, dic biét 1a khi két qua dinh
danh 4m tinh hay dwong tinh s& duoc st dung trong diéu tra phong chdng ma tiy. Nhu vay
phuong phdp dat yéu cau vé do6 chon loc.
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Hinh 2. Mét s6 scc ky do dic trung dé danh gid do ddc hiéu ciia phwong phdp (a: dung
dich chudn, b: mau nueée thdi khéong co CCM va HCH, c: mau e thdi nén thém CCM va HCH )

3.2.2. D¢ thich hop ciia hé thong

Dé danh gid d6 thich hop ctia hé thong LC-MS/MS vé muc dé 6n dinh cudong do ddp
g v6i ion con dinh lwong ciia CCM va HCH bang khéi phd hai 1an, dung dich chuan cua
CCM ¢ ngudng ndéng do 0,1 ppm va HCH & ngudng nong d6 1 ppm di duogc tiém lip lai 6
14n vao hé thong LC-MS/MS véi céc diéu kién da chon. Két qua thu duoc & Bang 3 cho thiy
RSD% dién tich pic cia CCM va HCH khoéang 5% cho thiy hé thdng phit hop cho phuong

phdp phan tich da xay dung.

Bing 3. Két qua ddnh gid dé thich hop hé thong véi cuong do ion dinh lirong

Lan Dién tich pic
CCM (0,1 ppm) HCH (1 ppm)

1 296912 7419

2 288971 7520

3 296100 6937

4 328971 7219

5 306172 7013

6 286971 6541
TB 300683 7108
RSD 5,1 5,0
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3.2.3. D tuyén tinh va dwong chudn

Cac miu duong chudn cia tién chit CCM duoc chudn bi bang cich pha lodng dung
dich gbc CCM 100 ppm bing methanol dé thu duoc céc dung dich c6 ndng do 1an luot 1a
0,500; 1,005 5,00; 10,0; 50,0; 100; 500; 1.000; 2.000 va 5.000 ppb.

Cac miu duong chuan cua tién chat HCH duogc chuan bi bang céch pha lodng dung
dich gbc HCH 100 ppm bang methanol dé thu duoc cdc dung dich c6 néng do 1an luot 1a 1a
500; 1.000; 2.000; 5.000; 10.000 va 20.000 ppb. Do tin hiéu cia HCH thidp hon CCM nén
khoang néng do dinh lugng cua hai chit chénh 1éch nhau (xem Hinh 3). Puong chuin trong
phan thim dinh phuong phdp khong duoc thiét 1ap tir LOQ nhu thong thuong vi khoang
ndng do khao sdt trong nghién ctru nay da 1a kha 16n, va wu tién cho khoang ndng dé cao. Vi
theo kinh nghiém thuc té ciia co quan chirc ning, cic co so san xuét trai phép thuong cé
trang bi rat thd so, khong ¢ xir Iy nudc thai, nén c6 thé phat hién du luong ¢ ndng d6 khd
cao.

Tién hanh phan tich véi céc diéu kién da lya chon va danh gid do tuyén tinh gitra dién
tich pic ion con dinh lwong va ndng do dugc khao sit. Két qua thu duoc cho thiy trong
khoang ndng d6 CCM tir 0,5 ppb dén 5000 ppb va ndng do HCH tir 500 ppb dén 20.000 ppb
t6n tai quan hé tuyén tinh giita dap ing va ndng do chat phan tich (R? > 0,99, Hinh 3).

100000 7000000
80000 y=4,1341x + 3153,%,.0 6000000 y=1117,6x + 176585 =
- R*=0,9976, . S 5000000 R=09924 .~
T 60000 O 4000000 5
S 40000 A £ 3000000 o
"o A @ 2000000 | g
o 1000000 | @
o @ X A
0 5000 10000 15000 20000 25000 0 2000 4000 6000
N6ng d6 HCH (ppb) C CCM (ppb)

Hinh 3. Tham dinh do tuyén tinh ciia phwong phdp

3.2.4. B¢ lap lai

D6 1ap lai ciia phuong phdp dugc danh gid bang cach phan tich cdc mau nén thém
chuin lap lai 6 lan ddc 1ap ¢ cac ngudng néng do HCH va CCM ¢ 0,5 ppm, 1 ppm va 5 ppm.
Cic két qua tham dinh do lip lai trong ngay duoc trinh by & Béang 4.

Két qua & Bang 4 cho thdy, d6 1éch chuin twong ddi cua dién tich pic (RSD %) dao
dong nam trong gi61 han cho phép (£ 15% ¢ 0,1 ppm; < 11% & 1 ppm; < 7,3% ¢ 10 ppm)
[4]. Nhu vy, phuong phdp ddp tmg duoc yéu cau vé do lip lai theo huéng dan ctia AOAC.
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Bing 4. Két qua ddnh gid dg ldp lai ciia phirong phdp dinh lwong

Dién tich pic

T 0,5 ppm 1 ppm 5 ppm
cCM HCH cCM HCH cCM HCH
1 827162 5169 1847000 11772 4273000 18300
2 837155 4131 1943000 11096 4173000 18733
3 809294 4160 1913000 9164 4047000 20111
4 788574 3765 1807000 12375 4250000 18513
5 824894 4315 1806000 11620 4462000 20240
6 842207 4195 1881000 10025 3981000 18132
TB 821548 4289 1866167 11009 4197667 19005
RSD % 24 10,9 3,0 10,9 4,1 4,9

3.2.4. D¢ diing

Do diing ciia cdc chét phan tich dugc dénh gid nhu sau:

- Chuén bi cdc 16 mau trong nén mau nudc thai khéng c6 HCH va CCM, thém cic tién
chat & ndng d6 1,2 va 5 ppm vao 6 mau doc 1ap. Tién hanh xir Iy mau theo quy trinh di xy

dung nhu muyc 3.1.1.

- Song song, tién hanh chuan bi cdc 16 mau c¢6 ndng do 1, 2, 5 ppm tuong Ung trong

MeOH, vé&i 6 mau doc 1ap. Phan tich cic mau trén khong qua xir Iy mau.

- Xdc dinh ti 18 thu hdi ctia chat phan tich bang céch so sanh dap mg ciia pic chuén

trong cdc mau qua qua trinh xir Iy mau va dap tmg ciia chuan & mau pha trong MeOH.

Tét ca cdc 16 mau duoc phan tich & diéu kién sac ky da chon. Két qua % tim lai cua

céc chit duoc trinh bay & Bang 5.

Bing 5. Két qua ddnh gid dé thu hoi ciia phwong phdp dinh lirong

Nguong nﬁng do By thu hoi (%)

i TT CCM HCH

1 41,1 79,4

1 ppm 2 41,8 68,5
3 45,3 74,2

TB 42,7 74,1

RSD% 53 7,3
1 97,7 90,7

2 ppm 2 103.4 98,0
3 100,6 88,9

TB 100,5 92,5

RSD% 2,8 5,2
1 97,5 80,8

S ppm 2 109,6 83,2
3 110,2 85,2

TB 105,8 83,1

RSD% 6,8 2,6

Tap chi Kiém nghiém va An toan thuc pham- tap 5, s6 3, 2022



T6ng Thi Thanh Vugng, Truong Manh Cudng, Nguyén Xudin Trudng, ... VG Ngén Binh

Két qua tham dinh cho thiy, ty 1¢ thu hoi cua cic tién chat trong d6i lap lai. Ty 1é thu
hdi cia CCM va HCH 6 2 ngudng ndng do 2 ppm va 5 ppm dat theo yéu ciu AOAC [4] (d6
ding 80 - 110% & ngudng ndng d6 0,1 - 10 ppm). O ndng d6 1 ppm, d6 thu hdi cia ca CCM
va HCH thap hon ngudng yéu cau, chimg t6 tinh ding ctia phwong phép néu thyuc hién tinh
nong do trén dudng chuin trong pha dong 1a chua dat so v6i yéu ciu AOAC ¢ 1 ndng d6 1
ppm. Nhu vy, néu trong thuc té phat hién thidy c6 CCM va HCH & ndng d6 thap, c6 thé
diing phuong phép thém dé ngudng nong do sé trong khoang dinh lwong dat tiéu chuan
AOAC.

3.2.5. Gioi han phdt hién (LOD) va gioi han dinh luong (LOQ)

Dé d4nh gia LOD va LOQ cua phuong phdp, thém chuan vao miu nén khong chira
phén tich sao cho mtrc ndng d6 céc chit giam dan cho t&i khi khong phat hién duoc pic. Két
qua LOD thu dugc véi CCM va HCH 1an luot 12 0,2 va 50 ppb, va LOQ twong tmg 12 0,5 va
100 ppb.

3.3. Ung dung

Phuong phap dd dugc g dung dé dinh lwgng CCM va HCH trong 6 mau thyc, trong
d6 ¢6 4 mau nudce thai sinh hoat léy tir 4 dja diém x4 thai khdc nhau trén dia ban Ha Noi, va
2 mau thuc duong tinh dugc ty tao bé“lng cach thém dung dich chuidn CCM va HCH vao cdc
mau nudc thai thu thap duge. Két qua dinh lugng duoc trinh bay trong Bang 6.

Bdang 6. Két qua dinh lwvong CCM va HCH trong mau thyre va mau thure ty tao

- £ = , £z Nong do (ppm)
Mad so mau Tinh chat mau ccMm HCH
TNto  Nudc thai ty nhién KPH @ KPH
TNt~ Nudc thai ty nhién KPH KPH
TNys Nudc thai ty nhién KPH KPH
TNnxo  Nude thai ty nhién KPH KPH
TT: Nudc thai tu tao (thém tién chat) 2,07 1,63
TT, Nudc thai tu tao (thém tién chat) 5,65 3,77

) KPH: Khong phdt hién véi ngudng LOD 0,2 ppb véi CCM va 50 ppb véi HCH

Két qua phan tich cdc mau nudc thai 14y & 4 hd khong phat hién duoc hai chit CCM
va HCH. Piéu nay phii hop véi du kién 1a céc tién chat nay thuong khong c6 mat trong nudc
tu nhi€n hay nudc thai sinh hoat.

Nghién ctru khéng tiép cin duoc mau diéu tra cta nhitng dia diém nghi ngd c¢6 co s
san xudt 1an can. Tuy nhién, phuong phap di duoc Gmg dung thanh cong dinh lugng CCM
va HCH trong cdc mau nudc thai thém chuan, minh ching dugc tinh kha thi trong ing dung
thue té. Cdc mau nudc thai ty nhién déu khong phat hién duwge CCM va HCH, cho thy riéng
su phdt hién céc tién chit niy trong nudc thai da 1a mot thong tin hitu ich cho cong tic diéu
tra.
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4. KET LUAN

Phuong phap phan tich sir dung k¥ thuat LC-MS/MS két hop xtr Iy méu trén cot chiét
pha ran cho phép phat hién dong thoi hai tién chat CCM va HCH trong nudc thai. Hai chét
nay 1a nhitng nguyén liéu quan trong trong qud trinh tong hop ketamin, mot chat bi xép loai
ma tdy, do d6 viéc dinh lugng céc tién chat nay trong mau nudc thai s& 12 thong tin hiru ich
cho qu4 trinh diéu tra phat hién hoat dong san xuét trai phép ketamin. Phuong phdp da dugc
thim dinh theo huéng dan cia AOAC International va EC, dam bao do tin cdy va phit hop
v6i muyc dich ing dung dy kién nhd d6 dic hiéu cao (s6 diém IP 1a 7) va d6 nhay phit hop
(LOD lan luot 12 0,2 va 50 ppb véi CCM va HCH). Mic di tai ndng d6 thap, két qua dinh
lugng c6 thé chua hoan toan dat yéu cau, nhung quy trinh dugc giit nguyén dé dam bao tinh
don gian, pht hgp thuc té phuc vu diéu tra, va cho két qué phat hién dugc cac tién chét nay
mot céch dang tin cdy. Két qua cling dd minh chimg cho tinh kha thi trong tng dung cia
phuong phép.
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Nghién ctru nay duogc tai tro boi dé tai Khoa hoc cong nghé "Nghién ctru, xiy dung
quy trinh phan tich hod chit trong nudc thai co s¢ san xuét trdi phép ketamine", mi sb
CTMT.2021.C09.06.
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Development of analytical method for simultaneous detection of 1-[(2-
chiorophenyl) methyllimino methyl] cyclopentanol hydroclorid (CCM) and 2-
Hydroxy-2- (o-chloro phenyl) cyclohexanon (HCH), two precursors of
ketamine, in wastewater by LC-MS/MS
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Abstract

Ketamin is a pharmaceutical compound that is abused as a narcotic drug, causing
health problems for users. In controlling ketamine abuse, the detection of ketamine
precursors can be a useful tool for tracing illegal ketamine production sites. In this study, an
analytical method for determination of two ketamine precursors, 1-[(2-chlorophenyl)
methyllimino methyl] cyclopentanol hydroclorid (CCM) and 2-Hydroxy-2- (o-chloro
phenyl) cyclohexanon (HCH), in wastewater using solid phase extraction (SPE) and liquid
chromatogrphy tandem mass spectrometry (LC-MS/MS) was developed and validated. An
LC-MS/MS system employing a Zorbax C18 column (2.1 x 100 mm, 1.8 pm) and a mobile
phase composing acetonitrile and water containing 0.1% (m/v) of formic acid in a gradient
program at the flow rate of 0.3 mL/min and injection volume of 5 pL. The detection of
analytes was done with electrospray ionization at positive mode (ESI+) employing multi
reaction monitoring (MRM) at m/z of 238.5 and 225.5 for for CCM and HCH, respectively.
The method was validated according to requirements of AOAC International and EC and
was proved as reliable for intended use.

Keywords: ketamin precursor, determination, wastewater, LC-MS/MS, SPE
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