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TOM TAT

Muc dich aia chiing tdi l& nghiénio quy trinh phan ticliinh legng nicotin trong méc tiéu
bang phrong phap clit long Fin va phrong phap ac ki khi kibi phé (GC-MS). Trong phn 1,
chling t6ida bao céo quy trinh tach éhhicotin tr nudc tiéu bing Ky thuat chiét long-rin, pha
ran la octadecyl silica (C18) va quy tridmh krong nicotine Bng phrong phap GC-MS. Trong
phan 2, ching t6i bao cadkét qua phan tichdinh tinh nicotine va céac é’nchuﬁn héa chinh
cua né va ap ghg quy trinhdinh lugng nicotinedé phan tich 20 &u nuéce tiéu aia nhiing ngroi
khéng hat théc 14 va 10 riu nuée tiéu caa nhiing ngroi hat tth)C las nha may théic 1a Khanh
hoa. Két qua phan tich cho #y ham trong nicotine trong msc tiéu nim trong khang 0,042 mg/l
tai 2,074 mgl/l.

Tir khéa:nicotine, urine, clit 1ong - Bin, GC/MS.

1. MO PAU

Nicotine 1a ndt thanh phn ancaloid chinkiugc tim thiy chi yéu trong cay théc la va co
tén hda hc la 3-(1-methyl-2-pyrrolidinyl). Chdng afijc tinh cao nen&jgay nhém doc nghiém
trong hdic tr vong. Trong mai trong nicotinedugc phat tantt khoi thubc la do nliing ngroi hit
thudc |4 thii ra, tir noi san xuit cac 4n prﬁm c6 chira nicotine. Theo ting ké @a cac nha nghién
ctu thi trong 8 cdng nhan ép xuc ngkk nghiép V6i nicotine ¢é t1¢ ung thr phoi 1a 4 %, cao bn
rat nhiéu so i cong nhan lam ¢ trong méi tedong khdng #p xdc 6i nicotine [1].

Do vay khi mubn canh baodiéu kién an toan laaiéng cin phii xét nghém ham irong
nicotine trong cac Au mau, maéc tiéu.... Trong nét vai thap ki tro lai day da co At nhicu cong
trinh nghién ¢u dugc cdng b vé phan tichdinh rong nicotine trong cac i khong khi, néc,
mau va méc tiéu. CAc plrong phap thénguhg dugc ap ding la téc quang, pb hong ngai, sic
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ki khi khi pho (GC-MS), dc ki long khoi phd (LC-MS), thr enzym phéng  thir Elisa ... [2 -
5].

Trong phin 1, ching t6ita bao cadliéu kién ti uvu dé chiét tach nicotinett nudc tiéu voi
do thu bi 14 73,91 % va dii han phéat h¢n 1a 0,03 ppm véua ra quy trinhtinh lrong nicotine
trong nuéce tiéu. Trong bai bao nay, ching t6i théng bao ddiake vé xacdinh nicotine va cht
chuyén hoa chinhia né trong néc tiéu cia 30 cdng nhan nha may dlwla Khanh hoa trondo
c6 20 ngoi khdng hdt thde va 10 ngoi hat thube bing phrong phap GC-MS.

2. THUC NGHIEM
2.1. Hoa cHit

Tét ca cac hoa cit sir dung trong nghién ieu déu c6do tinh khiét siéu ach aia Merck va
Prolabor. M nicotine chan aia Merck.

2.2. Mau phan tich

Mau nuéc tiéu 24 gb duoc thu ir 30 ngroi trong dé ¢6 20 ngoi hat thibe & va 10 ngoi
khéng hat théc 14 dia cong nhan nha may éwla Khanh hoa. Chi tach nicotin va cit chuyén
héa chinhit nuéce tiéu dra theo plrong phap chiit long-rin aia Edward E.K. Baidoo vajng sr
[6]. Chi tiét v& quy trinh X Ii va chét tachdad duoc cong b trong plan 1.

2.4. Phrong phap GC/MS

May sic ki khi kibi pho GC/MS-6890N/5973Agilent (). Sir dung at HP-5MS, chiu dai
30m,duong kinh trong 0,25 mmmglday phainh 0,25um.

Ché do chay i uu da duoc xacdinh trong plin 1: Toc d6 khi mang Heli la 1,8 ml/phit,
chuong trinh gradient nbit d¢: 55°C giir 2 pht, ing 20°C / phitdén 215°C va chy 280°C
trong 6 phut. Chy theo clé d6 SIM (Selected lon Monitor).

- Khaang tuyén tinh: 0,05 — 10 ppm;

- Do thu iz 73,91 %.

- Do lap lai: X =0,8989 + 0,0094 ppm, CV = 1,05 %.
- Gi6i han phat hé¢n: 0,03 ppm.

3. KET QUA VA THAO LUAN
3.1. Xéacdinh dinh tinh nicotine va chit chuyén héa chinh

Nicotine (GoH1dN2, trong lrgng phan i: 162,23) 1a mt trong cac cht c6 nhéu chuyn
hod, khidi vao @ thé s dugc chuyn hoa nhanh thanh i sin prim chuyén hod len nhu:
cotinine, trans-3'-hydroxycotinine, nornicotin@cotine-N’-oxide, cotinine-N-oxide, cotinine-
N-glucorinode. Trongié sin ptim chuyén hoa chinh 14 cotinine, ém 70 — 80 %. Ngoai ra
trong nrdce tiéu aaa nhHing ngroi hat thbe 14 con co clit gay nghén caffeine [6 - 8].

Sic ki d6 ciia mhu nicotine va cac éh chuyén héa chinhia (hinh 1) ¢6 3 thanh ph lon
nhét 1a nicotine (hinh 2a), éhchuyén héa chinha n6 |a cotinine (hinh 2b) va athgay nghén
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caffeine (hinh 2c).

Ph5 GC/MS @ia mu nicotine chit tach fr nuéc tiéu dua ra trong hinh 3, cé peals ban tai
m/z = 84 va it b peak ¢ song do trung binh va niitai m/z = 133, 161, 119 va 42, ngoai ra
con mot O peak cb aong do rit nho khac. & hinh thanh rnh m/z = 84dugc Liguo Song va
cong ar [9] giai thich 1a do s pha & lién két gitta vong pyridine va vong pyrroldine. Cacémh
c6 arong do6 nho hon dugc hinh thanh la doysbé gy dia cac lién kt C — C, C — N ¢a vong
pyrrolidine. Dra vaodo ching toidua ra & d¢6 phan nanh aia nicotine trén hinh 4.
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Trén gic ki d6 cia miu nicotine va cac éh chuyén hoag hinh 1, con ¢ 2 tin &l c6 arong
d6 16n, qua tham ko tai liéu [6 - 8], da dugc ching tdi gan cho éhchuyén héa chinh cotinine
(C1oH12N,O, trong lwong phan & 176,22) va cit gay nghén caffeine (GH1oN4O5, trong krong
phan tr 194,19) Piéu nayduoc khingdinh qua ph GC/MS dia ching (hinh 5 a va b).
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3.2. Xacdinh ham hreng nicotine trong miu nuéc tiéu

Trong nghién @u dinh hrgng nicotine, mMnh @ ban theong dugc clon lam nénh dinh
lwong, do 4y trong nghién €u nay nanh m/z 84duoc chon 1& minhdinh rong. T phd GC/MS
caa nicotine chn 5 minhdac trung la: 84, 119, 133, 161, 162, caénh nay khéng trungip Voi
cac minh dic trung aia cac cht chuyén héa éa nicotine [2, 7, 9, 11]Dé ting do nhay khi phan
tichdinh krong ching t6i dung édo SIM (Selected lon Monitordé khao sat dngdo chit phan
tich nicotine wi manh dinh lrgng Ia m/z 84 va cac énh so sanh la m/z = 84, 119, 133, 161, 162.
Ph GC/MS @ia miu nicotine chit tach fr nuge tiéu chay theo clé d6 SIM 5 minh dua ra trén
hinh 6.

Saud6 ching toi #p tuc khio sat ck do SIM 3 manh Wi manh dinh rong 84 va cac émh
tham chéu lan lrot 12 119 va 133, 119 va 161, 119 va 162, 133 va 183 va 162, 161 va 162
va dra vao Kt qua nay chiing tdi ofn phrong &n 6i wu 1a minh tham chiu 1a 161 va 162 viis
ki @6 cho cac peak khdng Hoang wch ladiéu kién tdt cho phan ticktinh krong.
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Hinh @ P GC/MS dia nicotine (0,1ppm) ely ché o SIM 5 minh.
Ap dung quy trinh chy miu ma ching toiia lya chyn & tréndé phan tich 30 @u nuéc ticu
trongdd 20 mau la aia ngroi khong hut thac 1a val0 mu la dia ngroi hat thioe 1a aia can b
nha may thac |4 Khanh Hoa. Kt qua dugc dua ra trén bng 1.

Bdng 1.Két qui phan tich hamulgng nicotine trong A nuéc tiéu (tir 1 - 20 1a éa ngroi
khong hit théc 14 va 21 - 30 lai@ ngroi ht thibc 14).

Ham lwong nicotine trong mau phan tich (mg/l)
STt Lan 1 Lan 2 Lan 3 Trung binh Sb %CV Ghi cha
1 0,0543 0,0568 0,0567 0,0559 0,0014 2,93
0,3200 0,3128 0,3148 0,3159 0,0037 1,18 uot qué mirc
cho phép
3 0,0580 0,0636 0,0580 0,0599 0,00832 5,40
4 0,1230 0,1179 0,1198 0,1202 0,0026 2,14
5 0,0680 0,0672 0,0724 0,0692 0,0028 4,05
6 0,0540 0,0517 0,0566 0,0541 0,0025 4,53
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7 0,0420 0,0392 0,0427 0,0413 0,009 4,48

8 0,4800 0,4799 0,4893 0,4831 0,0054 1,2 wot qué nirc
cho phép

9 0,0630 0,0633 0,0587 0,0617 0,0026 4,17

10 0,2500 0,2515 0,2587 0,2534 0,0047 1,849 uot qua nirc
cho phép

11 0,1790 0,1792 0,1847 0,1810 0,0032 1,719

12 0,0450 0,0465 0,0450 0,0455 0,0009 1,90

13 0,0650 0,0631 0,0640 0,0640 0,0010 1,48

14 0,1980 0,1931 0,1904 0,1938 0,0039 1,99

15 0,1780 0,1805 0,1832 0,1806 0,0026 1,44

16 0,1980 0,2018 0,2024 0,2007 0,0024 1,19 ugt qua nirc
cho phép

17 0,3600 0,3644 0,3648 0,3631 0,0027 0,71@uot qué nirc
cho phép

18 0,0780 0,0747 0,0762 0,0763 0,0017 2,17

19 0,0980 0,0931 0,0948 0,0953 0,0025 2,61

20 0,6940 0,6971 0,7004 0,6972 0,0032 0,46

21 2,0740 2,0708 2,0679 2,0709 0,0031 0,1%uot qua mig
cho phép

22 1,1500 1,1469 1,1427 1,1465 0,0037 0,32

23 0,4650 0,4662 0,4669 0,4660 0,0010 0,21

24 0,4012 0,4013 0,4087 0,4037 0,0043 1,07

25 0,9200 0,9271 0,9208 0,9226 0,0039 0,42

26 0,2600 0,2584 0,2640 0,2608 00029 1,11

27 0,4200 0,4154 0,4189 0,4181 0,0024 0,57

28 1,2850 1,2785 1,2727 1,2787 0,0062 0,46uot qua nirc
cho phép

29 1,3620 1,3575 1,2822 1,3339 0,0448 3,36uot qua mirc
cho phép

30 0,6150 0,6115 0,6111 0,6125 0,0021 0,85

Két qua cho thly tit ca cac mu phan tichdéu chira nicotine va hamubng nicotine &m
trong dii rong tr 0,042 ppmién 2,074 ppm. Theo TCVN [12, 18 chuiin doan & bénh nhém
doc nicotine ngh nghigp thi ham ong nicotine trong woc tiéu 1a > 0,3 mg/l ¢6i véi nguoi
khong hut thic) va > 1,2 mg/lddi véi nguoi hit thibc). So sanh @i két qua nhan dugc ¢ trén
thi trong 30 rAu phan tich cé 4 &u > 0,3 mg/l ¢6i voi nguoi khong hat théc) va 3 ndu > 1,2
mg/l (d6i véi nguoi hat thLﬁc) Két qua phan tich nay aimg © rang nicotine cé it trong khong
khi ¢& xam nip vao o thé nhirng can b thuong xuyén 1am \ic trong méi teong tiép XUc \bi

chung.
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4. KET LUAN

Vi ki thuat chiét pha &n va plrong phap GC/MS c6 thehiét tach va xadinh dugc ddng

thoi nicotine, clit chuyén hoa chinh @ nicotine & cotinine va éhgay nghén cafein.ba ap
dung quy trinh trénté dinh hrong nicotine trong mée tiéu aia 30 cdng nhan nha may fwila
Khanh hoa. Kt qua phan tich cho #ty ham lrgng nicotine trong méc tiéu ram trong khang
0,042 mg/l 6i 2,074 mg/l.biéu dang Lru y la trong 6 10 ngrdi khong hat thide 14 dwoc dicu
tra, co i 4 truong hop €6 hamgng niotin trong e tiéu vurot qua gbi han cho phép theo
TCVN. Tuy nhiéndé c6 Kt luan chic chin, cin mo rong qui médiéu tra.
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ABSTRACT

DETERMINATION OF NICOTIN IN HUMAN URINE BY USING SQID-LIQUID
EXTRACTION AND GC/MS.

PART 2. DETERMINATION OF NICOTINE AND ITS METABOLIES
Tran Thi Thanh Vah Thanh Thi Thu Thiy”

Nha Trang Institute of Technology Research andiégipbn, VAST, 2 Hung Vuong, Nha Trang
Institute of Chemistry, VAST, 18 Hoang Quoc Viay Giay, Hanoi
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The aim of our research is to determine dbmtent of nicotine in human urine by using
solid—liquid extraction technique and gas chrom@plgy- mass spectrometry (GC-MS). In part
1, the procedures of isolation of nicotine frormerby solid—liquid extraction and determination
of nicotine by GC-MS were reported. In part 2, thsults in determination of nicotine and its
metabolite in urine samples taken from 20 non-smpland 10 smoking volunteers will be
reported. As a result, the content of nicotinenneiranged from 0.042 mg/l to 2.074 mgl/l. It is
worthy to note that four in ten non-smoking persshowed nicotine content higher than
Vietnam’s standard.

Keywords:nicotine, urine, solid-liquid extraction, GC/MS.
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