XAY DUNG PHUONG PH[\P DINH I.II'UNF TRINITROTOLUEN
TRONG MAU TREN HE THONG SAC Ki LONG HIEU NANG CAO

TOM TAT

T phwong phép dinh lvgng TNT trong méu déng
vat thuc nghiém ctia minh va qua nghién ctru nay,
ching téi da xay dung dugc qui trinh dinh lwong TNT
trong mau trén hé théng sic ki 16ng hiéu nang cao
(HPLC) nhu sau:

- Xt ly mau thyc :

+ Bang acid Sulfuric véi ti 1& thé tich mau/acid
la 5/6

+ Chiét TNT tr mau méau bang Dietylete, th6i
khé, hoa tan cin bang MeOH.

- Xay dung duwéng chuén trén nén mau mau. Mau
chuén duoc xt ly theo qui trinh nhuw d6i véi mau thuc

- biéu kién chay séc ki:

+ Detector PDA, buéc séng 230nm
+ Pha ddong: MeOH: ACN: H,0=35:35:30 (%v/v)
+ Toc do dong 1ml/phut

T phwong phap da xay dwng dugc, ching téi da
dinh lvong ham lwgng TNT trong 32 miu méau céng
nhan tiép xudc truc tiép véi thuc né phat hién 19 mau
¢6 TNT trong méau (chiém 59,37%) va 67 mau mau
cong nhan ti€p xdc gian ti€p voi thuée né phat hién
13 mau c6 TNT trong méau (chiém 19,40%).

SUMMARY

Establishing the procedure for determination
of trinitrotoluene in blood by high performance
liquid chromatography.

Military Institute of Hygiene and Epidemiology.

And this experimental study was caried out to
establish procedure for determination of Trinitrotoluen
(TNT) in blood by high performance liquid
chromatography (HPLC). The results were as follows:

* The extraction procedure for TNT in blood:

- Transfer 0,5ml of blood to a tube, add 0.6ml
Sulfuric acid and mix the mixture.

- Then transfer this mixture to an extract funnel
and extraction by Diethyl ether. Recover diethyl ether
phase and take to dryness. Dissolve in 1ml Methanol.

* Establishing calibration curve in blood: The
standard samples were treatmented similar real
sample.

* Then analyse the samples by HPLC with
condition as:

- Detector PDA, A4 =230nm.

- Mobile phase: Methanol: Acetonitrile: distilled
water = 35: 35: 30 (%v/v)

- Flow rate: 1ml/min.

This method was used to determination of TNT in
32 blood samples of direct contact with explosive
worker, detection 19 samples has TNT (scale
59.37%). When we analyse 67 blood samples of
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indirect contact with explosive worker, we detected 13
samples has TNT (scale 19.40%). Thus, this method
can use to determination of TNT in bood.

DAT VAN BE

Trinitrotoluen (TNT) la hop chat dwoc sir dung
rong réi trong san xuét vat liéu né do gia thanh ré va
d6é an toan cao trong bao quan va van chuyén [6].
Nhu cau sir dung thuéc n6é ngay cang tang clng v&i
lwvong ngudi ti€p xdc ngay cang nhiéu. Hon nira khi
TNT xam nhap vao co thé s& chuyén hoa thanh cac
chat chuyén hoa khac cia TNT va gay tén thuwong
nhiéu co quan td chirc trong co thé, anh hwdng dén
strc khoé nguoi cd tiép xic véi chat nd [1,2,4,5).

Hién nay, & Viét Nam chwa cé phong thi nghiém
nao cong bd dinh lwvgng dwgc TNT trong mau, ma
m&i chi dirng lai & viéc dinh lwgng TNT trong nuéc
tiéu bang phwong phap so mau, nén da han ché sy
chan doan sé&m sy tham nhiém va nhiém déc TNT
nghé nghiép. Trong khi dé & cac phong thi nghiém
trén thé gidi, TNT trong khdng khi, trong dét, nuwérc,
trong mau, nwéc ti€éu hay trong mé da dugc dinh
lwong bang cac phuong phap hién dai khac nhau
nhu: GC, HPLC, GC-MS, LC-MS,....[7,8,].

Chinh vi vay, chung téi da nghién ctru xay dwng
duoc qui trinh dinh lwong TNT trong mau déng vat
thire nghiém trén hé théng HPLC. Chung t6i da chon
duoc cach xr ly mau (dung axit sulfuric), dung moi
chiét mau (b&ng dietylete), pha dong, budc séng cho
phan tich TNT, va khao sat dwgc do tuyén tinh khi
xay dwng dwong chudn (r= 0,9998) khi pha truc tiép
TNT trong Metanol[3]. Nhung khi (rng dung qui trinh
da xay dwng duoc dé dinh lwgng TNT trong méau
nguoi co ti€p xic voi chat nd ching toi thady c6 mot
s6 bat cap nhw: cach khac phuc hiéu sudt chiét nhuw
thé nao? va trén sc ki dd c6 nhiéu pic phu gay nhiéu
pic chinh TNT,...

T thue t€ d6 ching téi da ti€p tuc nghién clru dé
xay dung hoan thién phwong phap dinh lwvong TNT
trong mau céng nhan tiép xic véi chat né bang
phwong phap HPLC, gop phan chan doan sém suw
tham nhiém, nhiém doc TNT nghé nghiép.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. vat liéu nghién ctru:

- Hé thong HPLC — Waters bao gom cét C18 (150
x 4,6mm, 5am), Detector PDA, bom cao ap 4 kénh,...

- Binh chiét 50ml va cac dung cu thuy tinh day du

- Hoéa chat: Metanol, Acetonitril dung cho HPLC,
Axit Sulfuric dam dac (PA), Dietylete PA, TNT chuén.

- Mau mau nguoi khéng c6 TNT do Vién 108 cung
cap.

2. Phuong phap nghién ctru

Y HOC THUC HANH (641+642) - SO 1/2009

43



- Phuong phap khao sat hiéu suét chiét mau khi
xay dwng dwdng chuén trong Metanol.

- Phurong phap xay dwng dudng chudn TNT trong
mau.

- Phrong phap x&r ly mau: Khao sat ti 1é axit va
mAau mau.

- Banh gia qui trinh xay dwng duoc trén mau mau
ngu i co tiép xuc vai chéat nd.

KET QUA VA BAN LUAN

1. Banh gia hé s6 chiét ciia phuong phap xay
dwng duong chuan trong Metanol

Bang 1. Hé sb chiét TNT.

(ppm)

1 Tl 20ppm dén 04 | 0,9986 + 0,0051
100ppm

2 Tl 10ppm dén 01 0,9995
40ppm

4 T 5ppm dén 04 0,9981 + 1,5860
25ppm

5 Tw 0,5ppm dén 02 0,9994

6 2,0ppm 0,9967

7 T 0,25ppm dén 05 0,9981 + 0,0156
1,5ppm

TT| NoOng dd S6 | Nong do TNT | Hiéu suét (%)
TNT ly mau | thyc(ppm)
thuyét (n) X +SD
(ppm)
1 0,25 03 |0,221+3,87 | 88,50+ 4,67
2 0,5 07 [0415+156 | 83,08+1,88
3 1,50 05 [1,158+0,50 | 77,22 +0,97
4 4,62 05 |3810+1,13 | 82,43+1,31
5 10,00 05 |9,356+2,05| 93,56 +2,35

Qua bang 1 thdy rang, hiéu suét chiét dat tr 77%
dén 94% cho cac nong d6é, ham lwong TNT trong
mau cang cao thi hiéu suat thu hdi cang I&n.

Theo bang 1, do sai chuén (SD) gitra cac lan chiét
la nhé (tlr 0,971 dén 4,670), hiéu sudt chiét TNT qua
cac lan la kha én dinh.

Nhw vay, néu sl dung duérng chudn véi cac mau
TNT pha tryc ti€p trong metanol thi sé phai tinh dén
hé s6 chiét dé tranh gay sai s6, dé khac phuc hé s6
chiét chdng ti da tién hanh xay dwng dwong chuén
V@i cac mau TNT pha trong méau va ciing dwoc xir ly
theo qui trinh nhw v&i xt Iy mau thue.

2. Xay dwng dwong chuan trong mau

Bang 2. Hé sb tuyén tinh khi xay dwng duong
chuén TNT trong mau

Khi xay dwng dwdng chudn trong mau dong vat
thuc nghiém, ching téi da khao sat hé sé twong quan
r cho méi twong quan gitra dién tich pic va néng do,
gitra chiéu cao pic va néng do thady mdi twong quan
gitra dai lwong ndng do va dién tich pic lién quan
chat ché v&i nhau hon so v@i dai lwvgng néng dd va
chiéu cao pic (r;=0,75 so v&i r,=0,7)[3]. Vi vay, khi
xay dwng dwong chudn TNT trong mau, ching téi st
dung méi twong quan gitra ndng dd va dién tich pic.

Pudong chuin cta TNT do phan mém cla may
xay ding va tinh toan hé sé r. Qua bang 2, thay rang
hé s6 tuyén tinh cia dwdng chudn déu I&n hon
0,9980 dap trng dwoc hé s6 tuyén tinh trong phép
xay dwng dwong chudn (hé s6 tuyén tinh I&n hon
0,9950).

Hé s6 tuyén tinh cla dwdng chuan khi xay dwng
trén nén mau thuc (r ndm trong khoang tlr 0,9981
dén 0,9994) thap hon so v&i hé sb tuyén tinh khi xay
dung tlr cac ndng dd TNT pha tryc ti€p trong Metanol
(r ndm trong khoang tir 0,9997 dén 0,9999), nhwng
vGi hé s6 nay van dap (rng dwoc yéu cau trong phép
xay dwng dwong chudn. VGi viéc sir dung duwong
chuén trong mau, ching toi sé loai bd duwoc hé s6
chiét.

Vi vay, khi xay dwng dudng chudn cho cac mau
phan tich chiing t6i sé dung dwdng chuan dwoc xay
dwng trong mau.

| TT | Khodngndéngdd | n | Hésbr \
3. Khao sét ti & axit Sulfuric va mau mau khi dung dwéng chuén trong méau
Bang 3. Ndng dé TNT trong mau méau vai thé tich acid khac nhau.
o o - . Dang pic
Thé tich Thé tich P Mau dich Thoi gian lwu - —
TT P S8 mau (n) x . Pep Khéng dep
mau (ml) H2SO04(ml) chiét (phat) SO % SL %
1 0,5 0,5 18 Trong 3,010 + 0,06 14 77,78 4 22,22
2 0,5 0,6 20 Trong 2,996 + 0,03 17 85,0 3 15,0
3 0,5 0,7 10 Trong 3,007 + 0,05 7 70,0 3 30,0
0,5 1,0 05 MAau bi von cuc

(pic dep: khi chan pic gon, khdng bi chodi, pic
khoéng bi gu)

Véi thé tich acid Sulfuric thém vao cac mau thi
nghiém (0,5ml mau) lan Iwot la 0,5ml; 0,6ml; 0,7ml;
1,0ml, 1&c déu, thdy rang vai thé tich axit Sulfuric
thém vao la 1ml thi mau bj vén cuc, dic sét lai. Nhw
vay ching tdi sé loai bd kha nang x&r Iy mau (0,5ml

m&u mau) bang 1ml acid Sulfuric dam dac.

V@i thé tich axit sulfuric thém vao mau méau (0,5ml
mau mau) lan lwot 1a 0,5ml; 0,6ml; 0,7ml, Iac déu hén
hop mau, dé yén qua dém. Sau do6 chiét TNT tir mau
da xtr ly v&i acid Sulfuric bang Dietylete. Thu dugc
dung dich chi*ra TNT, cho bay hoi hét Dietylete, hoa
tan can thu dwoc bang 1ml Metanol, dem chay séc ki
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trén hé théng HPLC.

Qua bang 3, thdy rang véi thé tich axit sulfuric
thém vao la 0,5ml; 0,6ml va 0,7ml thi s6 lwgng pic
TNT dep la gan twong ty nhau (ti 1é twong ng la
77,78%; 85%; va 70%), vi vay chang toi loai bd
phwong phap thém 0,7ml axit dé tiét kiém hoa chat.
Mat khac, khi quan sat trén sic ki do thu duoc cla
mau khi xt ly vé&i 0,5ml axit sulfuric, thi thdy cé cac
pic phu gay nhiéu hon so véi séc ki dd cia mau khi
xr ly v&i 0,6ml axit sulfurc. Nhw vay véi thé tich mau
mau la 0,5ml thi thém 0,6ml acid Sulfuric 1a t6i wu
nhét cho phuong phap xi ly.

Vi vay, chung t6i lwva chon phuong phap xt ly
mau bang acid Sulfuric v&i ti |é mau/axit 14 5/6 vé thé
tich.

4. K&t qua phan tich mau mau nguoi tiép xac
v&i chit nd theo qui trinh vira xay dwng duwoc.

Tw cac diéu kién da khao sat, chdng toi tién hanh
phan tich mau mau clia ngudi tiép xac triec tiép va
ti€ép xdc gian ti€p véi chat nd. Két qua duoc duvara &
bang sau:

Bang 4. MAu mau ngudi tiép xic tryc tiép voi
thudc né

STT| S6 | Khoang | S& [ Nongdo [Tile (%)
mau nong dd | mau |TNT trung
phan |[TNT (ppm)| tim binh
tich thay | (ppm)
TNT
1 MAau mau ngudi tiép xuc trwc ti€p véi chat nd
0,100 — 10 0,463
32 15
1,500 — 07 2,64
5,000
> 10,000 02 11,915
Tong | 32 19 59,37
2 MA&u mau nguwdi tiép xuc gian tiép véi chat né
67 0,001 - 08 0,201
0,500
0,500 — 05 1,32
1,500
Tong | 67 13 19,40

Qua bang 4, v6i 32 mau mau ngudi co tiép xic
vGi chat nd phat hién 19 mau c6 TNT (chiém 59,37%)
v&i ndng do thdp nhét la 0,130ppm, dac biét trong 32
mau c6 02 mau mau cong nhan tryec ti€p san xuét
chat né thi thdy nbng dd TNT trong mau Ién hon
10,000ppm.

Chang t6i cling dinh lwvgng 67 mau mau ngudi
tiép xdc gian ti€p v&i TNT, phat hién 13 mau co6 TNT
(chiém 19,40%). Nong d6 TNT thdp nhat phat hién
duoc la 0,006ppm véi nguoi ti€p xic gian ti€p vEi
chét né.

Nhw vay, v@i qui trinh da xay dwng, chdng téi da
dinh lvong duwgc TNT trong mau ngudi co ti€p xdc
trirc ti€p va gian ti€p véi thuée nd, va thdy rang két
qua c&c mau tim thdy TNT va ndng dd TNT trong cac
mau mau cla ngudi tiép xdc trwec tiép Ién hon véi
mau clia ngudi tiép xac gian tiép. V&i két qua nay sé

gop phan vao viéc chdn doan sém sy tham nhiém,
nhiém ddc clia nguei tiép xic vei TNT.

KET LUAN

Qua cac mau nghién ctru, ching t6i da xay dung
dugc qui trinh phan tich TNT trong méu trén hé théng
HPLC véi cot C18, 150 x 4,6mm, 5um, nhu sau:

- Chiét mau thuc:

+ Lay 0,5ml méau vao 6ng nghiém, thém 0,6ml
acid sulfuric dam dac, lac déu. Chuyén vao binh
chiét, thém 10ml Dietyl ete, l1ac déu, dé yén dén khi
tach 16p hoan toan, gan I6p Dietyl ete vao 6ng
nghiém sach. Chiét lai lan 2 v&i 8ml Dietyl ete. Thu
toan bd dich chiét Dietyl ete chl*ra TNT trong 2 lan
chiét vao 6ng nghiém sach.

+ Cho bay hoi dén kho dung dich Dietyl ete
chira TNT, thu duwgc can chlra TNT.

+ Hoa tan c&n thu dugc bang 1ml Metanol, loc
qua mang loc 0,45um vao lo dung mau. Puoc mau
chay phan tich trén hé thong HPLC.

- Xay dwng duerng chuén trén nén mau mau: Cac
mau chuén dugc xt ly theo qui trinh twong tw nhw
ddi vai xtr ly mau thiee.

- Chay s&c ki mau vira xtr ly trén hé théng HPLC
V@i diéu kién sau:

+ Pha dong : Acetonitril — Metanol — Nuéc cét véi
ti 1é 35 — 35 — 30 (%V/v).

+ Detector: PDA, v&i A = 230nm.

+ TOc do dong: 1ml/phut

Ung dung qui trinh vira xay dwng dwoc, chang toi
da dinh lwvgng dwgc TNT trong mau ngudi co ti€p
xUc v@i chat noé trén hé thong HPLC, gop phan chan
doan sém su tham nhiém va nhiém doéc TNT nghé
nghiép.
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