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TOM TAT

Muc dich cua ching t6i 1a nghién ctru quy trinh dinh lugng nicotine trong nudc tiéu bang
phuong phap chiét 1ong rén va sac ki Khi khoi pho (GC- MS). Trong phan 1, ching tdi bdo cdo
quy trinh tach chiét nicotin tir nudc tiéu bang ki thuat chiét long-ran, pha rén 12 octadecyl silica
(C18) va quy trinh dinh lugng nicotin bang phuong phip GC- -MS. Két qua chi ra rang voi
phuong phdp chiét 16ng - ran d6 thu hdi clia nicotin trong nuoc tiéu 12 73,91 % va giéi han phat
hién 12 0,03 ppm. Trong phan 2, chiing tdi s& bdo cdo vé két qua phén tich dinh tinh nicotin va
céc chat chuyén héa chinh ctia né va dp dung quy trinh dinh luong nicotin dé phan tich 20 mau
nudc tiéu ctia nhitng ngudi khong hit thude 14 va 10 miu nudc tiéu cta nhitng nguoi hit thude
14 6 nha may thudc 14 Khanh Hoa.

Tir khéa: urin, chiét 1ong-rén, C18, GC/MS.

1.MO PAU

Nicotin 142 mdt thanh phan alkaloid chinh dugc tim thay chu yéu trong cay thudc 14 va c6
tén hoa hoc 1a 3-(1-methyl-2-pyrrolidinyl). Ching c6 doc tinh cao nén dé gay nhiém doc hoic tir
vong. Trong mdi trudng sinh song cua ching ta nicotin dugc phét tan tir khéi thudc 14 do nhing
nguoi hiit thude 14 thai ra, tir noi san xut cdc san pham c6 chira nicotin nhu san xuat thudc 14,
thudc trir sdu tir nicotin.... Theo thng ké ciia cdc nha nghién ctru thi trong s céng nhén tiép xtc
nghé nghiép véi nicotin c6 ti 16 ung thu phdi 12 4 %, cao hon rat nhiéu so v6i céng nhan lam viéc
trong mdi truong khong tiép xiic véi nicotin [1]. Do vy khi mudn canh béo dicu kién an toan
lao dong va kham phat hién bénh nhiém doc nicotin nghé nghiép cho cong nhan chiing ta can
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phai khdo sit mdi truong lao dong va xét nghiém ham lugng nicotin trong cdc miu mdu, nude
tiéu....

C6 rat nhidu phuong phdp xtr Ii mau dé tich, 1am sach va 1am giau nicotin nhu : chung cét,
chiét long — long, chlét pharan.... [2 - 6]. Day la giai doan quan trong nhung ciing gap nhleu kho
khan nhit do nén miu phén tich 1a cic dbi tugng mau khéc nhau, vi du nhu mau nudce tiéu, nén
mau nay cuc ky phirc tap, né _phu thudc vao ché do in uong, sinh hoat cua tirng cd nhan. Bén
canh d6, nicotin trong nudc tiéu d& bi chuyén héa thanh 20 chit chuyén héa khéc nhau, trong d6
chét chuyen héa chinh la cotinin [2, 3, 4]. Chinh vi li do néu trén ma chi ¢c6 mot s it cong trinh
dwa ra qui trinh chuan x4c dinh nicotin trong mau mot cach don gian. Cac cong trinh cong bd chi
dirng lai 12 tim cdc diéu kién thiét bi v6i ché d6 do t6i wu, thay doi cac diéu kién tach va 1am giau
nicotin trong cdc ddi twgng miu khic nhau dé ning cao do chinh xdc va do nhdy ciia phuong
phap xac dinh.

Muc dich cta ching t6i 1a nghién ctru quy trinh phéan tich dinh lugng nicotin trong nudc
tiéu bang phuong phép chiét 16ng ran va phuong phap séc ki khi khdi phd (GC- MS). Trong phan
1 nay cua cong trinh, ching toi bdo céo quy trinh tach chiét nicotin tir nudc tiéu bang ki thuét
chiét 16ng-ran, pha ran la octadecyl silica (C18) va quy trinh dinh lugng nicotin bang phuong
phip GC-MS. Ciac ket quéa vé phan tich dinh tinh va dinh luong nicotin va cdc chat chuyén héa
clia né trong nudc tiéu s& duoc bio cdo trong phén 2.

2. THU'C NGHIEM
2.1. Héa chit

Tat ca cac héa chat st dung trong nghién ctru déu c6 dg tinh khiét si€u sach ciia Merck va
Prolabor. Mau nicotin chuin cua Merck.

2.2. Chiét tach nicotin tir nwérc tidu

- Méu nuéc tiéu: Mau nudc tiéu duoc thu trong vong 24 gior tir 30 ngudi trong d6 c6 20
ngudi khong hit thude 14 va 10 nguoi hit thude 14 cta céng nhan nha mdy thudc 14 Khanh Hoa.
Céc mau sau khi thu duoc bao quan tai nhiét do -2 °C. Mau sau d6 loai mudi va cin béng cach
thém dung dich dém borat pH = 10 theo ti 1 v& thé tich 1a 1 : 10, sau d6 li tim 3000 vong/phiit
trong 10 phiit thu dwoc mau nude tiéu ding cho céc thi nghiém.

- Chiét nicotin va chat chuyén héa chinh tir nudc tiéu: Dya theo phwong phap chiét long-
ran cua Edward E. K. Baidoo va cong su [2]. Str dung cdt C18, trude tién cho 6 ml methanol va
6 ml nuée cat (milli-Q) di qua cot, tiép theo 12 100 ml mau nudc tiéu sau d6 12 6 ml nude cit.
Mau dugc rira giai véi 6 ml methanol. Dung dich rira giai dugc 1am khé bang khi N va hoa tan
lai trong 1 ml methanol. Sau d6 ly tdm tai 3000 vong/phit trong 20 phit. Loai cén thu dugc
dung dich nicotin va cdc chat chuyén héa chinh.

2.3. Phwong phap GC/MS
Mdy sdc ki khi khéi pho GC/MS- 6890N/5973 Agilent (M§). Str dung cdt HP-5MS, chiéu
dai 30 m, duong kinh trong 0,25 mmm, b€ day pha tinh 0,25 pm. Ché d¢ chay mau: Toc d9 khi

mang Heli 1a 1,8 ml/phit, chuong trinh gradient nhiét dg: 55 °C gitr 2 phuit, tang 20 °C/phuit dén
215 °C va chay ¢ 280 °C trong 6 phiit. Chay theo ché d6 SIM (Selected Ion Monitor).
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- Khao sat khoang tuyén tinh: Nghién ctru sy twong quan cua nong d¢ nicotin thay doi theo
dién tich pic (s6 dém) cia manh dinh luong tur d6 tim khoang tuyén tinh.

_- b6 nhay cua phuong phdp: Gidi han phat hién (LOD) la nong do nho nhét trong day
chuén c6 dién tich pic trung binh cao it nhat gap 3 1an dién tich pic ciia mau trang. Gidi han dinh
luong (LOQ) 1a ndng d6 nho6 nhat trong dady chuén c6 dién tich pic trung binh cao gap 10 lan
dién tich pic cua mau trang.

- B¢ lap lai cua phuong phdp: Phan tich 5 mau nudc tiéu theo cling mot quy trinh xir 1f mau
va bom vao mdy séc ki khi khdi phd, dwa vao két qua thu dugc tinh do 1ap lai ciia phuong phip.

- b0 thu hdi: Phan tich cdc mau nude tiéu véi nong d0 nicotin biét trude. Két qua thu dugc
tinh gid tri trung binh ctia d9 thu hoi.

3. KET QUA VA THAO LUAN
3.1. Xéc dinh diéu ki¢n chiét miu t6i wu
Hai hé dung méi chiét 1ong/ 16ng (toluen : n-hexan va dichloromethan) va mot hé cot (cot
C18 va dung mdi la methanol) da duoc lya chon dé tim ra diéu kién chiét mau nicotin tdi wu

thqng qua hé s6 thu hoi va gi() sach ctua maq phan tich sau khi chiét. Mdi thi nghiém duoc lap lai
7 lan dé tim gia tri 6 thu hoi trung binh. Két qua dua ra ¢ bang 1.

Bang 1. Két qua thuc nghiém trén mot $6 dung mdi chiét va lam sach.

Do thu hdi cta nicotine trong miu nudc tidu (%)
Toluen/n-hexane Dichloromethane C1g8/ methanol
1 78,62 84,21 71,48
2 75,78 82,36 69,90
3 72,56 81,74 80,85
4 76,32 79,13 79,98
5 77,14 83,14 75,78
6 75,12 78,56 69,55
7 77,48 80,72 69,83
Trung binh 76,15 81,41 73,91

Theo céc téc gia [7 - 10] thi d6 thu hdi nicotin trong khoang tir 53,0 % ( d6i v6i mau phirc
tap nhu mau, nudce bot, khong khi) dén 82,8 % (ddi voi cdc mau don gian nhu 14 cay thudc 14) .
Theo két qua bang 1, d6 thu hoi nicotin 1a 76,15 %; 81,41 % dbi véi ki thuat chiét 16ng - 1ong va
73,91 % dbi véi ki thuat chiét pha rin (SPE). Nhu vay c6 thé sir dung ca 02 phuong phap dé
chiét nicotin trong mau nudc tiéu, tuy nhién khi so sanh do sach cua mau chiét khi sir dung hai
phuong phdp trén, chiing t6i thu dugc két qua 1a d¢ sach ctia mau chiét theo phuong phap SPE
t6t hon nhiéu do vay h¢ cot C18/ methanol dugc chon dé chiét va 1am sach miu.
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3.2. X4c dinh diéu ki¢n do GC/MS
3.2.1. Khao sdt diéu kién mdy

- Kh}’ mang: Do khi heli c6 d6 sach cao, an toan khi st dung va 1a khi mang dugc st dung
nhiéu nhat khi phén tich trén h¢ GC-MS. Do véy, heli dugc chon thay cho cic khi mang thong
dung khéc.

- Chuong trinh nhi¢t do: 3 chuong trinh nhiét do dzfl dugc khao sat: Chuong trinh 1: 50 °C
gilr 2 phit, tang 15 °C/phiit dén 300 °C va gilr 11 phit. Toc d dong 1,2 lit/phait.

- Chuong trinh 2: 50 °C giir 2 phut, tang 15 °C/phut dén 215 °C va giit tai 280 °C trong 6
phut. Toc d6 dong 1,5 lit/phit.

- Chuong trinh 3: 55 °C gitr 2 phut, tang 20 °C/ phut dén 215 °C va giit tai 280 °C trong 6
phut. Toc d6 dong 1,8 lit/phit.

Két qué cho thay chuong trinh 3 cho pic nhon dudng nén min hon chuong trinh 1 va 2. bé
c6 thé danh gid chinh xdc hon hi€u qua cua chuong trinh nhi¢t d§ dén kha néng tich cua cdt,
ching t6i tinh todn cdc thong so: toc do dong, tong thoi gian phan tich, so dia 1i thuyet cua cot
sac ki va két qua dua ra & bang 2.

Bang 2. Thoi gian luu va tong thoi gian phén tich.

Chuong Téc do dong Thaoi gian S6 dia 1i thuyét Téng thoi gian
trinh (lit/phit) luu hiéu dung/mét phéan tich
chay (phiit) (n/m) (phiit)

1 1,2 9,71 838 30
1.5 9.15 650 19
3 1.8 7.67 1030 16

S6 lidu bang 2 cho thay ring chuong trinh nhiét d6 3 ¢6 thoi gian phan tich ngén nhat: 16
phut, hi€u qua cot tich khd cao 1013 dia/m va két hgp vdéi duong nén sdc ki do dep, do vay
chung t6i chon chuong trinh nhiét do 3.

3.2.2. Khdo sdt diéu kién dinh lwong nicotin

- Xdc dinh manh dinh luong
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D¢ 6 thé nghién ctru dinh lugng bang phwong phap GC/MS. Cén phai x4c dinh dugc manh
dinh lugng va manh tham chiéu. Phé GC/MS ctia mau nicotine chiét tich tir nudc tieu duoc dua
ra trong hinh 1.

Trén phd c6 manh co ban m/z = 84, ngoai ra va mot s pic ¢6 cuong do trung binh va nho
tai m/z =133, 161, 119 va 42, ngoai ra cdon mot s6 peak c6 cudong do rat nho khic. Trong nghién
cuu dinh lugng nicotin, manh co ban m/z 84 thuong dugc chon lam manh dinh lugng va chiing
t6i chon manh 161 va 162 1am manh tham chiéu.

Sau khi xdc dinh dugc manh dinh lugng va manh tham chiéu, ching t6i tién hanh tim ti 18
gitra cdc manh nay trong mau chuén nicotin va tir d6 tim ra d¢ dao dong cua céc ti 1¢ nay dé lam
co s& xdc nhan hop chat can phan tich, tranh sai s6 do nham 1an giita cdc chat gidng nhau. Sau
khi phan tich chit chuan nicotin véi cic ndng d6 khéc nhau, chiing t6i da tinh dugc ti 1¢ gitra cdc
manh (bang 3).

Bang 3. Ti 1& manh trong chuén nicotin.

Chuin Minh 84 Minh 161 Ti 1€ manh Minh 162 Ti 1€ manh 162/
nicotin (Abundance) (Abundance) | 161/manh 84 (%)| (Abundance) manh 84 (%)
1 969 259 26,73 189 19,50
2 1967 504 25.62 412 20.95
3 3910 1078 27.57 995 25.45
4 11058 3061 27,68 2643 23,90
5 259584 71624 27,59 64016 24,66
6 1045 265 25.36 213 20.38
7 1826 469 25.68 394 21.58
8 5156 1416 27.46 1292 25.06
9 843 234 27.76 203 24.08
10 1886 409 21.69 305 16.17
11 843 234 27.76 204 24.20
12 349 93 26.65 105 30.09
Trung binh 26,46 23,00
Bién d¢ dao 5,29 4,60
dong chap nhan
Gia tri_min 21.17 18.40
Gid tri max 31.76 27.60

Két qua bang 3 cho thiy, cic phan doan rira dai ¢6 ndng d6 nicotin chuén khic nhau nhung
Iudn ludn c¢é ti 1€ manh nam trong khodng sau: Manh 161: 21,17 — 31,76 %, Manh 162: 18,40 —
27,60 %. Piéu nay chimg té ring mic dii sy phan manh ciia nicotin phu thudc vao mot sé yéu t6
nhur d bén ciia manh ion, do bén ciia méanh trung hoa va cuc tiéu hod ning lwong nhung ciing
diéu kién phin manh x4c xuét hinh thanh cic manh dic trung 1a gin nhu nhau. Vi vy khi phan
tich dinh Iuwgng nicotin dya trén manh dac trung va tham chiéu thi sy dao ddng cua cac ti 1€ giira
cdc manh nay phai nam trong khoang twong tmg véi ti 1& dbi véi mau chuan va 1a 26,46 % +
5,29 % d6i véi manh m/z = 161; 23,00 % + 4,6 % d6i voi manh m/z = 162.
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Ngoai ra sb ' phén doan rura giai cia mau phén tich trong qua trinh chiét 1ong — ran, va thé
tich dung moi mdi 1an ria giai ciing duge xdc dinh dwa vao sy ¢6 mat cua cdc manh dinh lugng
va manh tham chiéu va ti 16 manh giita ching trong timg phan doan rira giai khac nhau, két qua
s0 lan rtra gidi 1a 3 lan va dung moi rira giai 1a 3 ml.

Pé danh gia kha niang tmg dung cua qui trinh chay mau trén ching t6i tién hanh x4c dinh
khoéang tuyén tinh, d6 nhay cua phuong phap, d6 lap lai, do thu hoi.

- Khdo sdt khodng tuyén tinh

Dé xédc dinh khoang tuyén tinh, cdc khoang ndng d6 ctia mau nicotine chudn da duoc khao
sdt bang nghién ctru sy “twong quan cua nong do nicotin trén dién tich pic (sb dem) cua manh

dinh lwong m/z = 84. Két qua cho thay khoang nong d¢ 0,05 — 10 ppm c6 d6 tuyén tinh cao nhat
R?=0,998 (hinh 2).
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Hinh 2. D6 thi biéu dién khoang tuyén tinh ctia nicotin (0,05 — 10 ppm).

- Xdc dinh gioi han phdt hién, do lap lai va do thu héi ciia phwong phdp

- Gi61 han phat hién LOD: Thu thap 10 méu nude tiéu cia cic ddi twong khong hut thuoc
gia dinh khong c6 nguoi hit thudc it tiép xidc véi nicotin, tron deu va sir dung 1am mau trang
Chiét miu theo quy trinh, sau d6 chay trén may GCMS. Diing mau chuén phan tich theo nong do
giam dan tir 0,2 - 0,02 ppm ching t6i thu dugc dién tich manh 84 tuong tmg. Tt két _qua d6 cho
thay dién tich manh 84 tai ndong d6 0,03ppm cdn cao gap 3 lan so voi nhidu nén ciia miu
trang tai cting thoi gian luu. Vay ngudng phét hién (LOD) 1a 0,03 ppm.

Bing 4. Két qua phan tich do thu hdi cta phuong phép.

Ham lwgng nicotin thu hdi (ppm) Tilé thu hdi
Pot miu — — — (%)
Mau 1 Mau 2 Mau 3 Trung binh|

1 0,2903 0,2875 0,2799 0,2859 71,48
2 0,2772 0,2762 0,2854 0,2796 69,90
3 0.3240 0.3269 0.3193 0.3234 80.85
4 0,3190 0,3174 0,3234 0,3199 79,98
5 0,3069 0,3067 0,2957 0,3031 75,78
6 0,2783 0,2777 0,2786 0,2782 69,55
7 0,2843 0,2848 0,2688 02793 69.83

Trung Binh 0,2956 73,91
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- b0 lap lai: D¢ thir nghiém d6 1ap lai cua phuong phép, ching toi tién hanh phan tich 5
mau nudc tiéu theo ciing mot qui trinh xir 1i mau va bom vao mdy sic ki khi khdi phd, két qua
thu dugc nhu sau: X = 0,8989 + 0,0094 ppm, CV = 1,05 %.

- b6 thu h01 Dé kiém tra do thu hoi cta phuong phdp, ching toi tién hanh trén 21 mau
nudc tiéu voi ndng do nicotin biét trude 0,4 ppm. Két qua dua ra trén bang 4.

Tir két qua ciia bang 4 cho thdy d6 thu hdi cua phuong phap 12 73,91 %.

4. KET LUAN

P xéc dinh dugc quy trinh chiét tich 1ong-rén t6i wu dé chiét dugc nicotin trong nudc tiéu
voi do thu hdi 1a 73,91 %. Da xdy dung dugc quy trinh dinh luong nicotin trong nudGce tiéu bang
phuong phiap GC/MS v6i gidi han phat hién 1a 0,03 ppm. Ket qué vé phan tich dinh tinh va dinh
lugng nicotin va cic chit chuyén héa ciia n6 trong nudc tiéu s& duge ching toi bdo cédo trong bai
bdo tiép theo.
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ABSTRACT

DETERMINATION OF NICOTINE IN HUMAN URINE BY USING SOLID-LIQUID
EXTRACTION AND GC/MS

PART 1: OPTIMIZATION OF EXTRACTION AND DETERMINATION OF NICOTINE
Tran Thi Thanh Van', Trinh Thi Bich Thuy?, Thanh Thi Thu Thuy* *

Nha Trang Institute of Technology Research and Application, VAST. 2 Hung Vuong, Nha Trang
Nha Trang Pasteur Institute,8 - 10 Tran Phu, Nha Trang
Institute of Chemistry, VAST. 18 Hoang Quoc Viet, Hanoi

“Email: thuyttt @ich.vast.ac.vn

The aim of our research is to determine the content of nicotine in urine by using solid—
liquid extraction technique and gas chromatography- mass spectrometry (GC-MS). In this part of
the work, the procedures include isolation of nicotine from urine by solid-liquid extraction
technique using octadecyl silica (C18) and determination of nicotine by the GC-MS by the GC-
MS are reported. The recovery of nicotine is 73.91 % and the limit of detection (LOD) is 0.03
ppm. The results in determination of nicotine and its metabolite in urine samples taken from 20
non-smoking and 10 smoking volunteers will be reported in part 2.

Keywords: urine, solid —liquid extraction, C18, GC/MS.
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