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TOM TAT 

Khao sat va to'i Uu cac dieu kien v6 cd boa mSu toe b^ng ky thuat 
16 vi song va ky thu^t binh Kendal vdi cac hon bdp oxy boa la cac axit 
HCl, HNO3, H2SO4 va hydropeoxit de xac dinh ham lUdng asen. Do 
thu hoi cua phUdng phap dUdc kiem tra bang each them mot lUdng 
dung dich asen chuan vao mau toe trUdc khi xii ly va sii dung mau toe 
kiem chtog CRM (NCS ZC 81002). Xac dinh nong do asen hkng thiet 
bi HVG/AAS, do thu hoi ddi vdi ky thuat 16 vi song la 99,1 ± 5,5 % 
(n=9), doi vdi ky thuat binh Kendal la 96,6 ± 4,5 % (n = 4). anh hUdng 
cua nitrit tao thanh trong qua trinh v6 cd boa mau den phep do 
HVG/AAS dUdc loai trxi bang each them axit amido sulfonic vao mau do. 

I. M 6 DAU 

Asen dUdc coi la mot trong cac tac nban gay ung thu d ca ngUdi va 

dong vat nhu ung thU da, phoi, va nhiing benh khac nhu ro'i loan s^c 

to', s t og boa, sam da, .... O nhi lm asen trong nUdc ng^m da dUdc phat 

hien d nhieu ndi tren the gidi nhU Bangladet, Tay Bengan - An Do, 

Trung Quo'c, Chi Le, My, Viet Nam, ... [4]. Da cd rat nhieu b ing chiing 

ve sU nhi lm doc asen man tinh trong nhiing ngUdi sii dung lau dai 

nguon nUdc ngSm nhiem ban asen [3, 4]. O Viet Nam, theo nghien ciiu 
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ciia Pham Thi Kim Trang va cac cong sU, ham lUdng asen trung binh 

trong nUdc ngam tai mot so gieng khoan d viing chau tho song Hong 

la 132^g/L va trong khoang tU 1 den 357)ig/L [7] (tieu chuan cho phep 

ve ham lUdng As trong nUdc an theo WHO va Viet Nam hien nay la 

lOfig/L). Do do, ngUdi dan sinh so'ng d nhiing viing nay c6 the gap rui 

ro cao do sii dung lau ngay nguon nUdc 6 nhilm asen. Tuy nhien, cac 

dau hieu lam sang ve nhiem doc asen d Viet Nam van chUa dUdc phat 

hien ro rang, vi vay van de dat ra la phai tim dUdc mot chi thi thich 

bdp nban biet sU nhiem doc asen man tinh de c6 nhiing giai phap giam 

nhe trUdc khi no trd nen tram trong. Khi vao cd the, asen (As III) se 

dUdc lUu giijt va tich luy dan trong cac mo giau chat sifng nhU toe, 

mong tay va da. Nong do asen ciing dUdc tim thay trong cac mo nay 

cao hdn trong cac loai mo khac. Do do, toe dUdc coi la mot loai chi thi 

sinh hoc hiiu hieu cho viec nghien cUu sU nhiem doc asen man tinh, 

khong gay kho khan khi lay mau, c6 sU on dinh va khong ddi hoi dieu 

kien bao quan khat khe [1]. 

PhUdng phap tbUdng sd dung de phan tich cac asen la ky thuat 

quang pho hap thu nguyen td (AAS), trong do mau do phai d dang 

dung dich dong nhat va nguyen to' phan tich phai d dang v6 cd. Do do 

can v6 cd boa m^u (pha vd nen protein cua tdc) de dUa asen tuf dang 

hiiu cd ve dang v6 cd trUdc khi tien hanh phep do AAS. Qua trinh xtf 

ly mSu CO the thuc hien theo ky thuat v6 cd boa Udt trong cac he kin 

(16 vi song) hoac md (binh Kendal). V6 cd boa m l u trong he kin dudi 

dieu kien ap suat cao thUdng hieu qua hdn so vdi he md vi no cho phep 

thUc hien qua trinh pha miu d nhiet do cao hdn diem soi cua cac tac 

nban oxy boa [2]. Hien nay, he tbo'ng 16 vi song da thay the cac qui 

trinh phan huy b^ng axit va tro boa khac do to'n it thdi gian [2]. Tuy 

nhien, dieu kien phUdng tien tien hanh xii ly m i u trong he kin thUdng 

doi hoi cac thiet bi d^t tien ma khong phai tat ca cac pbdng thi nghiem 

deu dap Ung dUdc. Do do, muc tieu cua chung toi trong bai bao nay la 

nghien ciiu xay dUng va toi Uu quy trinh phan tich ham lUdng asen 

tong trong m^u toe vdi ca hai ky thuat xii ly m i u bang 16 vi song va 

binh Kendal. 
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2. THl/C NGHlfiM 

2.1. D u n g c u , t h i e t bi 

May quang pho hap thu nguyen tii (AAS) hang Shimadzu Model 
AA-6800 ghep noi thiet bi tao khi hydrua HVG-1. 

L6 vi song hang National Model NN-C988W (Capacity 900 W) 
kem theo bo ong teflon MPR 600/lOM 

Cac binh Kendal, bep dun each cat, tu say 

Binh dinh mUc, pipet tbuy tinh, micropipet, cac o'ng nghiem nhua 
P.P 15, 50 mL (Greiner) 

2.2. Hoa c h a t 

Dung dich chuan goc As (III) 1 g/L, Merck 

Cac axit HCl 36%, HNO3 65%, H2SO4 98% va dung dich H2O2 
30%, pA, Merck 

Cac hoa chat Nal, NaOH, NaBH4, HSO3NH2, axit L (+) ascorbic 
pA, Merck 

Cac dung dich chuan kiem cbiing ICP multi-element (As 
lOOmg/1), As Vlg/1 pha tii mudi Na2HAs04, Merck. 

Mlu toe kiem chUng CRM (NCS ZC 81002) 

Khi axetylen 99%, argon 99.9% 

2.3. D o i tiftfng, phvCdng p h a p n g h i e n cijfu 

De xac dinh ham lUdng asen trong cac mau do (m&u tdc sau khi 
xii ly), cbiing toi sii dung thiet bi HVG/AAS va dUng dudng chu^n vdi 
cac dung dich asen c6 nong do 1; 2,5; 5; 7,5; 10 ppb dUdc pha tu! dung 
dich gdc As (III) Ig/L. Dudng chuan sau khi dUng dUdc kiem tra b ing 
cac dung dich chuan ICP As (III) va As (V) 2,5 ppb. 

M S U tdc nghien ciiu dUdc c^t sat da dau d vung chdm hoac viing 
sau gay de giam bdt kha nang nhilm b^n tii ben ngoai [1], sau do riia 
sach b^ng xa pbdng trung tinh, trang bang nUdc cat 3 l^n va say kho, 
c^t ng^n 0,5 - 1 cm, cho vao tiii nilon sach c6 khoa kin. 
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Qua trinh v6 cd hoa mau toe dUdc thUc hien theo hai ky thuat: 16 
vi song (ap suat cao) va binh Kendal (v6 cd hoa b^ng nhiet). Vdi ca hai 
ky thuat nay, viec ebon tac nhan oxy hoa la rat quan trong sao cho viec 
xii ly m^u khong qua phiic tap va qua trinh v6 cd boa xay ra hoan 
toan. Cac axit thUdng diing la axit clohydric, nitric, sulfuric, pecloric 
hoac hon bdp cua chiing vdi hydropeoxit. Axit pecloric HCIO4 c6 kha 
nang oxy boa manh nhat nhUng dl gay nguy biem [2]. Do do de dam 
bao tinh an toan, chiing toi khong sii dung axit nay. Vdi phUdng phap 
v6 cd hoa mlu trong binh Kendal, b in bdp oxy hoa dUdc ebon de 
nghien cdu la HCl, HNO3, H2SO4 va H202- Vdi phUdng phap 16 vi 
song, chiing toi khong sU dung axit H2SO4 do axit nay toa nhiet manh 
khong CO Idi khi dOing trong be kin c6 ap suat cao. 

Tuy nhien, cac oxit nitd va nitrosyl clorua tao thanh tvt nitrit 
trong qua trinh v6 cd hoa mau lam giam kha nang phat hien toan bg 
lUdng As boa tan do kha nang oxy boa manh cua chiing can trd sU tao 
thanh khi asin ASH3. De tranh anh huong nay, can loai bo cac nitrit 
b^ng axit amido sulfonic HSO3NH2 (ASA) vi no c6 kha nang khii chon 
loc doi vdi nitrit theo phUdng trinh [2]: 

NO2" + HSO3NH2 (H+) N2 + HSO4" + H2O (1) 

Mat khac lUdng nitrat du va nitrit cung anh hudng den phep do 
AAS, lam giam hieu suat khd As (V) do phan tog: 

NO3-, NO2" + I" I2 + NO2 , NO (2) 

Hdn nUa, lUdng I2 sinh ra nhieu se tao thanh ket tua gay nhilu 
khi thUc hien phep do. Do do trUdc khi thUc hien phan tog khu: As (V) 
ve As (III), chung toi cho them dung dich ASA vao mlu . 

Vi vay, cac van de cu the can nghien ciiu la: 

1. Ky thuat v6 cd boa mau trong binh Kendal: khao sat chon nong 
do ASA thich bdp 

2. Ky thuat v6 cd boa mau b ing 16 vi song: 

+ Hon bdp oxy boa 

+ Nong do ASA 

+ Thdi gian phan Ung giiia ASA vdi nitrit 

3. Do lap lai va do chinh xac cua phUdng phap 
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Ky t h u a t v6 ccf h o a m a u t r o n g b inh Kenda l 

Can chinh xac 0,3 g toe cho vao binh Kendal, them 3ml HNO3 dac, 
de 12 tieng (hoac qua dem). Them tiep 2ml HNO3 65%, 1ml H2O2 
30%, 2ml H2SO4 98% va dun each cat d nhiet do 250 - 300°C cho den 
khi khong c6n khi mau nau (NO2) va xuat hien khi trdng (SO2), thu 
dUdc dung dich trong. De nguoi, gom m l u da xU ly vao lo nhUa chia 
vach, dinh miic den 15ml b^ng nUdc cat. 

Lay 5ml dung dich m i u sau xu ly, them vao cac the tich ASA 200 
mg/mL sao cho nong do la 0, 5, 10, 20, 50, 100, 200, 250, 300, 350, 400 
mmol/1, l^c deu, de 10 - 15 phiit. Sau do them 0,3ml dung dich khd 
NaT 50%, de 30 phiit (mli miic nghien cdu ikm lap lai 3 Ian). Dinh mUc 
den 10ml hkng nUdc cat va xac dinh ham lUdng asen bang phep do 
HVG/AAS. 

V6 cd h o a m a u t h e o ky t h u a t 16 vi song 

Khao sat hon hcfp oxy hod mau: 

Can 0,3 g tdc cho vao o'ng teflon, them vao cac hon bdp oxy boa 
nhu sau: 

A: 5 mL HCl, 1 mL HNO3, ImL H2O2 

B: 4 mL HCl, 2mL HNO3, ImL H2O2 

C: 3mLHN03, lmLH202 

Sau do. day nap. lac nhe, van chat va cho vao 16 vi song, xii ly theo 
chudng trinh nang lUdng sau: 

Cac birdc 

1 

2 

3 

4 

5 

Che do 

Low Medium 

0 

High Medium 

0 

Medium 

Thai gian (phut) 

10 

2 

15 

15 

10 

De nguoi, gom mau da xii ly vao lo nhUa chia vach, dinh miic den 
15ml bang nUdc c^'t. 
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Lay 5ml m6i loai miu da xU ly, them 1.2ml ASA 200 mg/ml (nong 
do ASA trong dung dich phan Ung khoang 400 mmol/L), de 10-15 phiit, 
them tiep 0,3ml dung dkh Nal 50%, de 30 phiit. Dinh miic den 10ml 
va xac dinh nong dp asen. 

Nghien cttu anh hudng cua nSng do ASA den phep xac dinh asen: 
tUdng tu nhu tren, cbtog toi them vao mlu cac the tich ASA 200 
mg/mL khac nhau (vdi nong do trong dung dich phan tog la 10, 20, 30, 
40, 100, 200, 270, 340, 410, 590 mmol/L) 

Khao sat chon thdi gian toi Uu cho phan ling giita ASA vd nitrit: 
thUc hien phan tog trong cac khoang thdi gian 1, 5, 15 va 30 phiit. 

3. KET QUA VA THAO LUAN 

3.1 . V6 cof h o a m a u t r o n g b i n h Kendal 

Xii ly mau trong binh Kendal d nhiet do cao la mot phUdng phap 
truyen thong dUdc nhieu pbdng thi nghiem ap dung. Viec sii dung hon 
bdp gom nhieu tac nban oxy hoa lam tang hieu qua v6 cd hoa m^u, 
trong do axit H2SO4 ddng vai tro giii chat phan tich trong qua trinh 
xii ly mau. Khao sat anh hUdng cua axit ASA den phep do asen chiing 
toi thu dUdc ket qua nhU sau (binh 1): 

n A 

(m
g
/k

g
) 

0 
c 

1
 

\ 

1
 

J? 0.2^-
o-
*o 

c 

"Z. n o - -

^ r 1 r • 1 i 

?s 

Nong do ASA (mmol/L) 

Hinh 1. Khao sat anh hUdng cua nong do axit amido sulfonic 
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Ket qua khao sat cho thay viec bo sung ASA vao mau do lam tang 
kha nang phat hien asen, tuy nhien anh hUdng nay khong the hien ro 
rang khi khao sat d cac nong do ASA khac nhau. Dieu nay c6 the la do 
qua trinh v6 cd boa mau thuc hien trong he md nen cac axit c6 nhiet 
do soi thap bi bay hdi khi dun, do do lUdng axit nitric dU ciing nhU 
nitrit tao thanh khong dang ke. Song de tang do nhay cua phep do va 
tiet kiem boa chat, c6 the bo sung axit ASA vdi nong do 10 mmol/L 

Do lap lai ciing nbu do thu hoi cua phUdng phap va anh hUdng cua 
nen mau den phep do dUdc xac dinh b^ng each them vao mSu trUdc khi 
xii ly mot lUdng thich bdp dung dich asen chuan. Lam lap lai 4 l^n, ket 
qua phan tich cho do lap lai c tog nhU do thu hoi lUdng As them vao 
kha tot (96,6 4,5%). 

3.2. V6 cd hoa mau theo ky thuat 16 vi song 

Hinh 2 cho thay hdn bdp oxy boa B va C cho ket qua phan tich 
asen trong mau toe cao hdn so vdi hon bdp A, nbUng sU khac nhau khi 
thUc hien v6 cd hoa m i u b^ng hdn bdp B va C la khong dang ke. Va 
khac vdi phUdng phap Kendal, tac dung cua viec them axit ASA vao 
mau do d phUdng phap nay dUdc the hien ro rang. Phep do hoan toan 
khong thUc hien dUdc khi khong bo sung ASA do lUdng axit nitric dU 
va nitrit tao thanh trong mau nhieu hdn khi xii ly mau bang phUdng 
phap Kendal. Trong phan tich asen bang thiet bi HVG/AAS c6 sii dung 
NaBH4 lam chat khii, tac dung khii cua no se giam di khi gap cac tac 
nhan oxy boa manh nhU nitrat, nitrit, do do can trd qua trinh tao asin 
dan den kha nang phat hien As trong mau do kem hieu qua [5]. 

Hinh 2. Khao sat cac 
hon hdp oxy hoa; 

0 - khong them ASA; 
A, B, C - them ASA 
400 mmol/1 
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Lua chon nong do ASA thich bdp cung nhU thdi gian phan Ung toi 
Uu cung rat quan trong de loai bo hoan toan anh hudng cua nitrat va 
nitrit, mat khac tranh lang phi hoa cha't, tie't kiem thdi gian d6ng thdi 
CO the^ gay nh tog anh hudng khong to't ne'u cho qua dU. Dua vao ket 
qua nghien cUu sU anh hudng cua lUdng ASA them vao, cb tog toi thay 
r^ng phep do dat ket qua cao nha't khi nong do ASA trong dung dich 
phan Ung la 30 mmol/1 (hinh 3) va thdi gian phan tog tot nhat la 15 
phut (hinh 4). 

E 

0.3 

0.2 

0.1 

0.0 
10 20 30 40 100 270 340 410 590 

Nong do ASA (mmoI/L) 
Hinh 3. Khao sat nong do 
ASA 

0 . 4 / 
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B 

^ 0.2J 
« • 
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c 

•,© Z -^ 

r ^ 

,r 

1 

f^ 
1 1 
I 

1 1 I 
n 1 i 

5 15 30 

Th^ gian (phiit) 
Hinh 4. Khao sat thdi gian 
phan ijfng loai nitr i t 

De xac dinh do chinh xac va do lap lai cua phUdng phap, chung toi 
sii dung miu toe kiem chiing (Certified Reference Material) NCS ZC 
81002, trong d6 nong do asen la 0,59 ± 0,07 mg/kg. Xii ly va phan tich 
mlu d cac dieu kien da chon, lam lap lai 9 Ian, ket qua thu dUdc rat 
tot vdi nong do asen xac dinh dUdc la 0,58 ± 0,03 mg/kg (99,1 ± 5,5 %). 
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4. Ket luan 

Cd the s^ dung hai ky thuat 16 vi song va binh Kendal trong 
nh tog dieu kien da chon de vo cd boa mau toe trong phan tich xac dinh 
asen vdi do lap lai va do thu hoi cao. Tuy nhien, xii ly mSu trong binh 
Kendal khong tien dung bang 16 vi song do ton thdi gian (khoang 15 -
16 tieng cho moi me), sii dung nhieu loai boa chat, trong khi xii ly m&u 
b^ng ky thuat 16 vi song chi trong khoang 1 tieng, hon bdp oxy boa 
mau ddn gian, thich bdp cho yeu cau phan tich thUdng xuyen vdi so' 
lUdng mlu Idn. 
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