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$6 va phép tinh Hinh hoc va do ludng
B¢ thiét bi day s6 va so sanh sé: Bo thiét bi day hinh phing va hinh khéi,
- Thé chit s6 tir 0 dén 9 (mdi chit s6 4 thé) lap ghép xép hinh:

- Thé dau (>; <; =; méi ddu 2 thé) - 6 Tam gi4c déu, canh 40mm

- 10 Bang tram, mdi bang gém 100 khdi ldp phuong - 4 Tam gidc vudng can, canh géc vuong 50mm

- 10 Thé thanh chuc khoi lap phuong. - 2 Tam gidc vudng, canh géc vuong 40mm, 60mm

~ mbi thé gdm 10 khéi lap phuong (15x15x15)mm - 10 Hinh vuong, canh (40x40)mm

10 Thé khéi lap phuong, méi thé (15x15x15)mm - 8 Hinh tron, duyng kinh 40mm
khai lap phuong (30x30x30)mm - 2 Hinh chit nhat, canh (40x80)mm
cai biang nhya (180x250)mm - 4 T gide khdc nhau,

canh ngdn nhat 30mm, canh dai nhat 70mm g

: - 4 Khdi l1ap phuong, canh (40x40x40)mm
day phép tinh: - 4 Khéi hop chif nhat, canh (40x40x50)mm
X ;:; mbi ddu 2 thé) - 4 Khoi tru, dudng kinh 40mm,
00mm, tiét dién ngang 3mm (trong dé6 2 c4i cao 60mm, 2 cai cao 60mm)
- 4 Khoi cau, duong kinh 40mm
- 4 Khoi cau, dugng kinh 60mm

S6 164, Tuu Liét, xa Tam Hiép, huyén Thanh Tri, Ha Ngi.
* Tel/Fax: (024) 62 885 957 * Website: http://truongvietjsc.com

* Email: truongviet07 @ yahoo.com.vn; truongvietcp07 @ gmail.com
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NGHIEN CUU XAC DINH HAM LUONG VET KIM LOAI NANG As, Cd, Pb, Hg
TRONG MAU CUA MOT SO BENH NHAN MAC BENH VE HO HAP
BANG PHUONG PHAP PHG KHOI LUJNG PLASMA CAO TAN CAM UNG (ICP - MS)

DINH THI TRUONG GIANG - Khoa Hda hoc, Truting Su pham, Trudng Pai hoc Vinh
TRUONG THI BINH GIANG - Hoc vién Khoa hoc va Cang nghe, Vién Han L3m Khoa hoc va Cdng nghe Viet Nam

SUMMARY:

STUDY ON DETERMINATION THE AMOUNT OF HEAVY METALS As, Cd, Pb, Hg
IN THE BLOOD OF SOME RESPIRATORY PATIENTS BY METHOD
OF INDUCTIVELY COUPLED PLASMA — MASS SPECTROMETRY (ICP — MS)

Recently, the problem of air pollution is a painful and alarming problem worldwide in general and
in Vietam in particular, especially in big cities and industrial cities. The air has a high concentration
of fine dust and contains heavy metals such as copper (Cu), zinc (Zn), arsenic (4s), cadmium (Cd),
lead (Pb), mercury (Hg)... penetrate into the human body through eating, breathing every day. These
metals exist in the body in trace form to help normal functions, but in excess of the allowed levels,
they have a great impact on human health. Therefore, the analysis and determination of the levels of
metals in the human body in general and As, Cd, Pb, Hg metals in particular in the blood of patients
with respiratory diseases in order to propose appropriate solutions. Measures to protect and take
better care of public health is an absolute necessity. In this study, to determine the metal content in
the blood of the patients, we used the commonly applied method, which is the Inductively Coupled
Plasma - Mass Spectrometry (ICP-MS) with High sensitivity, selectivity and accuracy, can identify
many elements in the same sample The result of 4s, Cd and Pb (ppb) are iin the range of 1.0— 7.7, 0.1 —
8.8, 0.9 — 110, respectively, the result of Hg (ppb) are in the range from below the dectection limit
2.7. The relative standard deviation (%RSD) of 10 replicated measurement is less 8%. The recovery
range of element is 66,72% to 76,85%. The accuracy of the result shown in the repeatability and
recovery performance is ensured according to AOAC.

Keywords: heavy metal, ICP-MS, blood, respiratory.

I. MO DAU

Thdi gian gén dy, 6 nhiém khong khi ¢ Ha Noi do sy co
moi tudng hay nong do khoi bui day dac gay 6 nhiém khong
khi & TP HO Chi Minh dang dugc du ludn hét stic quan tam.
Hién nay, khoi bui tif cc nha mdy thai ra nhiéu dan dén
khong khi c6 néng dg bui min cao va chiia céc kim loai nang.
Khang khi bi & nhiém keéo theo thoii tiét thay ddi dan dén cac
bénh vé dudng hé hap. Mot s& bénh vé dudng ho hdp thudng
g4p nhu hen phé quan, viém hong, viém phdi,...

Khdng khi c6 néng do bui min cao va chia cac kim loai
nang nhu déng (Cu), kém (Zn), asen (As), cadimi (Cd),
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chi (Pb), thiy ngén (Hg)... co thé xam nhap vao cd thé
con ngudi thong qua an udng, hit thd hang ngay. Cac kim
loai nay ton tai trong cd thé & dang vét gilip cho cac chuc
nang dudgc dién ra binh thudng, nhung vdi ham ludng vuot
mdc cho phép lai gay anh hudng rat 16n téi stic khde con
nguai[s, 8).

Do d6 viéc phan tich va xac dinh ham ludng cac kim
loai trong cd thé clia con ngudi noi chung va cac kim loai
As, Cd, Pb, Hg néi riéng trong mau cla cac bénh nhan
mac bénh vé dudng ho hap nham dé ra cac bién phap bao




A A ¢ A 0t
vé va cham soc stic khoe cong dong dudc tot han 1a me

i hét suc can thiét[4, 5. : .
Vle%gt rswy, dé xac ([ﬁnh dugc ham lugng kim loal Uggg
méu cua cdc bénh nhan, phuong phap dang dudlcasmg
dung phd bién d 2 phudng phap pho knoi lugng plas dO
cao t4n cam ting (ICP-MS) vdi o nhay, d0 chon loc va d¢
chinh x4c cao, xac dinh dudc nhiéu nguyén o trong cung

ot mau[1, 2, 3, 6, 7]. i
moéé go[p phén danh] gid anh hudng cta kim Ioa;}l' nang
dén sifc khoe con ngudi, trong bai béo nay ching t6i cong

b6 két qué vé: nghién clu tién hanh tgng g,
vé duding ho hap, v c‘ac kim Joai nhu asn
thily ngan; tong quan ve;mc)tfo phudng phsp g
loai va phudng phap pha khoi lugng plasmg diy Up
tn ICP-MS; nghién cUu xay dung quy trng g, al
Iiigng asen, cadimi, chi, thiiy ngn trong My g
bénh nhan mac bénh vé dUdlng o hap (e h",l
suyén) béng phuong phap phG KnGi Iuang plgy,
cam (ng (ICP-MS); danh gia phudng phap thgp, iy
gia do dung, do lap lai, o nhay. b

N Caﬁf
Cadip

1. THYC NGHIEM

[. Thiét bi, dyng cy, hoa chit

1.1. Thiét bi

T4t ¢a céc cac phép do déu dugc thuc hién trén may
khdi phd plasma cao tan cam ting ICP - MS 7800, tai PTN
truong Dai hoc Vinh. Hiéu may G8421A- 7800/Ma may
SG 18073051.

1.2. Dung cu

Binh dinh muc: 50ml, 100ml; Lo dung méu: 15ml,
25ml, 50ml; Pipet: 1ml, 10ml, 50ml, 100ml; Micropipet:
1-100u; 1-1.0004); Gng nghiém cac loai; Gidy loc dinh
Iugng; Cac thay tinh: 250ml, 500ml, 1.000ml.

1.3. Hoa chat

Cdc hoa chat su dung déu co do tinh khigt PA. Dung
dich HNO, dac (65%), dung dich HNO, loang (10%)
(Merck); hydro peroxide H,0, 33%; nudc cat dé ion; dung
dich chudn ddng thoi cac kim loai (As, Cd, Pb, Hg....)
10ppm moi kim loai (Merck).

2. Phwong phap Iy, bio quin miu vi xi
1y miu

2.1. Phudng phap I3y va bao quan miu

Mau phén tich: C4c mAu mau cia bénh nhan mac bénh
Ve dudng hd hdp (viém phdi, hen suyén) dugc thu thap g
bénh vién san nhi Ngheé An. '

Gdc méu cda bénh nhan mic bénh viém phoi: Ly vao
thang 06 nam 2021,

Céc mau cla bénh nhan mic bénh hen suyén: Ly va
thang 08 nam 2021. S

Cac mdu cia bénh nhan viem phdi ki higy t 1 - M15
va P1 - P10.

Cac mdu bénh nhan bi bénh hen ki higu i 01 - 16, M4y
Mau sau khi dude X Iy dudc bao quan trong i lanh vgj
"t 9 4G tai phong th nghigm hda pha ich g g
hoc Vinh chd do xic dinh ham lugng kim Ioai ngng béing
phudng phap phd khdi ludng plasma cao tin cém ing

16

2.2. Phuong phap xu ly mau mau

Ching toi da tién hanh XU Iy méu bang phygy, ;
pha méu hé kin trong 0 vi séng.

DGi vi mau mau ta cho Idn Iugt han hap g
méu mau, HNO, va H,0, theo ti 18 (1:4:2) vig g3
phan hiy mau lam bang Teflon trong 1o vi song,

Dai véi mau trang ta cho Ian Iugt hon hgp 1m Ml
dé ion, 4ml HNO, va 2ml H,0, vao cac dng phin hiyy:
lam bang teflon.

DGi vi méu thém chuén, ta cho 0,05mI (50m)
dich chudn dong thdi vao binh phan hy cGa 10 vi sory -
thém hon hap HNO, va H,0, theo ti 1§ (2:1) vao dngj:
hiy mau lam bang Teflon.

Sau khi phan hiy mau dugc dé ngudi, loc va i
tdi 50ml hodc 100ml bang nudc cat va dem di bio T
trong ti fanh chd phan tich trén thiét bi ICP - MS.

3. Chudin bj do trén thit bj ICP-MS

3.1. Chon vach phén tich (s khoi)

Trong tu nhién, cc nguyén t6 co mot s6 ddng v Ty
phép phan tich bang IC - MS, ngui ta thudng chon &
vi dua trén 3 tiéu ch:

- Phai la mot trong nhiing déng vi phd bién ahd
cac dong vj ty nhién. 4
- Anh hung biji sy chén khi phi khong c6 hoie berts
.~ U hiéu chinh dnh huéing ctia c4c ion oxit phéit
gian, cang it cang t6t. ;
. TUy theo s phic tap ciia nén méu ma co thé ¢
4ong vi phan tich khac nhau. Tuy nhién, hdu hét o
ia déu thdng nhat trong vic Iya chon so kndi prén ™
Nay, trif mot vai truong hop dc biet co y kién ki
Trong nghién ey nay toi chon c4c dgng vi nhu 1ongB2¢"
Bang 1: Céc déng vi sif dung
trong phan tich djnh lugng kim loai
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Khi phan tich, mdy chi thu tin hiéu cua céc dong vi
da chon theo nguyén tac phan giai khéi bang bo trudng
tif cuc. Vdi do nhay va do phan giai rat cao cua thiét bi
ICP-MS, pic pho cua kim loai thu dudc rét r6 nét. Céc pic
ph6 cé cudng do rat I6n ngay ca v6i dung dich kim loai co
nong do thap va cac dong vi da chon hdu nhu khong c6
su trung lan nhau.

3.2. Cac budc thyc hién do trén may ICP-MS:

Tom tat quy trinh xU Iy va phan tich mau mau dugc thyc
hién theo sd d6 sau:

Chuan bi méu Chuan bi thiét bi

IE 1ml hoc 2ml mau |

1. Bét thiét b
2. Bat may tinh

v
Thém I4n Iugt HNO, va H,0,

I Két ndi may I
(2:1) vao méu mau v
v Chuan hoa thiét bi
v

Phan hily trong 10 vi song J

y SR Cai dat phudng phép
Loc, dinh mdc tdi va chuang trinh do
50ml hodc 100ml
: l
Mau dugc pha loang sau >
@6 dugc chuyén vao khay Do ICP - MS

Hinh 1. Sd dd quy trinh xi Iy, phan tich mau méau

III. KET QUA VA THAO LUAN

1. Két qua xdy dymg thong s6 do may toi wu

Céc phép do ICP-MS dugc tién hanh trén co sd chon
Iva céc thong s6 sao cho tdi uu.

Mot s6 thong s6 do dugc thay d6i va Ifa chon t6i uu (d6
sdu mau, toc do khi tao plasma, khi mang, khi phu trg).

Mot s6 thong s6 khac theo dé nghj cla nha san xuat.
Céc thong s do t6i uu trén dudc thong ké trong Bang 2.

Bang 2: Cé4c thdng s do tdi vu trén may ICP-MS

Thé cong hudng cudn cam 1,6V

Cong sudt cao tan 1550W

D0 sau mau (sample depth) 8,0 mm

T6c do khi tao plasma, Ar 15,0 I/ph
| T8¢ dg khi mang (makeup gas), He | 0,00 |/ph hodc 4ml/ph
T6c do khi phy trg (auxiliary gas), Ar | 0,90 I/ph

Tdc d6 bom phun ( nebulizer pump) |0,10 rps

Tdc 4o khi phun suang 1,07 I/ph

Héa hoc & Ung dung
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2. Két qua xay dyng duong chuin

Chung toi da tién hanh pha day dung dich chuan gong
thdi céc nguyén tG nghién cdu, bao gom cac nguyen to As,
Cd, Pb, Hg tif néng d6 0,5 - 100ppb.

Két qua xdy dung cac dudng chudn thé hién & cac Hinh 2,
Hinh 3, Hinh 4, Hinh 5 va Bang 3.
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Hinh 2. Két qua xay dung dudng chuan
clia phép do As bang phudng phap ICP-MS

(McaimGml | ne OFi Rume D WSO
oY

e . ’ 0

-sin

U0

» wosn &
00 NN TYTHMQ

) i_ O T

i

Hinh 3. Két qua xay dung dudng chuan
clia phép do Cd bang phudng phap ICP-MS
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Hinh 4. Két qua xay dung dudng chudn
clia phép do Pb bang phudng phap ICP-MS
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Hinh 5. Két qua xay dung dudng chudn
ctia phép do Hg bang phuong phap ICP-MS




Bang 3: Dudng chudn, hé sd tiong quan tuang ing Miu mau As cd Pb (Tg
clia cac nguyén to kim loai = 06546 | 0.0372 11568 W
Tén hudn (cppb) | Gl tr hé s6 PO | 08111 | 00316 [ 08509 | gsg
STT | nguyn tg | 240na chuan (Xppb) | a5 quan B P10 | 07714 | 0,035 | 08834 | 055
1 As | y=1512,451488X 0,999 P11 05532 | 00186 | 0,4853 E
2 | Cd [ y=1790988373X 1,0000 01 06656 | 00223 | 05105 | 009"
= 1,0000 02 0,5973 0,0186 0,3573 0,252
3 Pb y = 6073,285436X ! | 025 |
= 0,9997 03 0,8155 0,1731 2,9495 0,3780
4 | Hg y = 105,833431X ; |
o A 04 0,5290 0,0279 0,8981 0,2835
Ta thay céc gid tri R =~ 1 cho thay phudng trinh hi quy 05 0.6789 | 35204 | 7.0938 | 05035
thu dudc biéu dién chinr] Xac moi tuqng quan gida CUUng 06 05312 | 0.1191 21367 m
do vach phd (CPS) va nong do gac kim loai. Do d6 c6 t[le = 0.6376 | 0.1288 27220 | 00830
st dung cdc phudng trinh trén dé xéc dinh ham lugng cua : J ' ,
céc nguyén t6 kim loai nang trong mAu méu. 08 06282 | 00949 | 16324 | 0,0315
S 09 0,5378 0,1359 35806 | 0,1575 |
X s X 5 10 0,5180 0,0409 1,2040 | 0,2520
3. Két qua dinh lwgng kim loai trong cic 1 05554 | 0,0354 | 05138 | 03465
mau méu i 12 10426 | 01973 | 255566 | 0,1260
Tu ket qua nghién ciu t6i tién hanh ap dung phl!dpg 13 08045 | 0,0409 | 0,8970 | 0.18%0
phap phan tich 42 mau méau. Qua trinh vo ¢d héa mu, 1 0,7031 | 00223 | 12721 | 01280
chudn bi méu dugc trinh bay ¢ myc 2.2. ’ ! ’ :
e A 2 ; 15 0,6568 1,8950 43,9831 | 0,1575
Ket qua do phé khdi Iigng plasma cao Ean cam (ing 16 06304 | 04672 | 10.2635 | 01260
ICP - MS va ham Iugng kim loai ¢0 trong mdu mau dugc ! J J 2

trinh bay § cac bang dudi day.

Béang 4: Ndng dj cac ion kim loai
trong mau phan tich sau xif Iy C o (PPD)

Bang 5: Két qua tinh toan ham Iugng kim loai
trong cdc méu méu mg/1 (ppm)

Mau mau As Cd Pb Hg
Méuméu |  As Cd Pb Hg M1 09786 | 00521 | 15012 | 05984
M1 09786 | 0,0521 | 15012 | 05984 M2 16443 | 00540 | 34767 | 0,3465
M2 16443 | 00540 | 34767 | 03465 M3 09323 | 00484 | 20400 | 03780
M3 09323 | 00484 | 20400 | 03780 M4 13445 | 00335 | 0,8021 | 03465
M4 13445 | 0,0335 | 08021 | 03465 M5 14085 | 0,0986 | 22197 | 02205
M5 14085 | 00986 | 22197 | 02205 M6 10866 | 00819 | 38203 | 03150
M6 10866 | 00819 | 38208 | 03150 M7 08552 | 00261 | 13929 | 0.4724
M7 08552 | 00261 | 13929 | 04724 M8 08971 | 0,0316 | 12194 | 05354
M8 08971 | 00316 | 12194 | 05354 M9 08684 | 0,0205 | 06159 | 0,5084
M9 0.8684 | 00205 | 06150 | 05984 M10 12321 | 00484 | 4,1381 | 0,3465
M10 | 12321 | 00484 | 41381 | 023465 M11 08442 | 0,1135 | 0,7290 | 04724
M11 08442 | 01135 | 07290 | 04724 M12 10602 | 00335 | 2,3560 | 0,850
M12_ | 10602 | 00335 | 23560 | 08504 M13 08001 | 00577 | 1,9054 | 0,6614
:}3 08001 | 00577 | 19054 | 0,6614 M14 06767 | 00205 | 0,6313 | 04409
4 | 06767 | 00205 | 06313 | 04409 M15 08309 | 001 11
MI15_ | 08309 | 00168 | 11365 | 03465 P1 1,0690 83;2? 1,7233 83:23
P1 1.0690 | 00261 | 17599 | 03150 P2 08067 | 0,0540 | 1,8247 | 0.3465
P2 08067 | 00540 | 18247 | 0,3465 P3 06282 | 0,0428 | 1,4100 | 02835
P3 06282 | 00428 | 14100 | 02835 P4 07802 | 0,0061 | 7,686 | 0.2835 |
P4 07802 | 00261 | 7.6886 | 02835 P5 05797 | 00354 | 1,132 | 0.2835 |
P5 05797 | 00354 | 11326 | 02835 | P6 07869 | 0,0316 | 09524 [0.3465
L P6 07869 | 00316 | 09624 | 023465 P7 1.2101 | 00391 | 12079 | 0.0630
P7 12101 | 00391 | 12079 | 0,030 P8 06546 | 00872 | 11568 02205
@ Hoéa hoc & Ung dung
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Can c(f vao s liu Bang 4, 5, ta thdy trong 42 méu mau

Miumau | As “ = Ho | i bénh nhi mic bénh vé dudng ho hdp (viem phoi, hen
P9 08111 | 00316 | 08509 | 05039 | suyén) thi ham ludng trung binh cua cac kim loai déu thap
P10 07714 | 00354 | 08894 | 02205 | hon gidi han cho phép(8]- - gt
P11 0,5532 | 0,0186 0,4853 | 0,2835 Kim loai Cd c6 ham lugng trung bjnh thap nhat,‘kvm loai
01 0,6656 | 0,0223 05105 | 0,0945 Pb c6 ham Iugng trung binh cao nhat trong 42 mau méq._
02 05973 | 00186 | 03573 | 02520 Hau hét c4c mau déu co ham lugng khong vuiot qua gidi
03 08155 | 0,731 29495 | 0,3780 han toi .da cho .phép. Clll c6 mot vai mau chga ham ludng

kim loai vut giGi han t6i da cho phép, cu the:
04 0,5290 0,0279 0,8981 0,2835 i e " 5 a0 13
05 06789 | 3.5204 ~5038 | 0.5039 Vdi asen, gia tri cho phép trong mau (<12 tuoi) la
: : - : 0,006ppm(8], nhan thdy c6 mau M2 (0,0077ppm) vupt
06 05312 | 01191 | 21367 | 0.2835 | qua gidi han t6i da cho phép, con cac mau con fai deu
07 0,8376 0,1284 2,7220 | 0,0630 trong gidi han t6i da cho phép.
08 0,6282 | 10,0949 1,6324 | 0,0315 V6i cadimi, gid tri cho phép trong mau (<12 tudi) 1a
09 0,5378 | 0,1359 35806 | 0,1575 | 0,005ppm(8], nhan thdy c6 méau 05 (0,0088ppm) vuot
10 05180 | 00409 | 1,2040 | 0,2520 qué gidi han t6i da cho phép, con cac mau con lai déu
11 05554 | 00354 | 05138 | 0,3465 Tfoz%,g'di han tGi da cho phép. , -
B 1042 0.1973 25566 | 0,1260 i chi, gia tri cpo phép :(roqg mau (<12 tudi) la
:3 0'8042 00409 08970 | 0.1890 0,02ppm(8], nhan thdy c6 2 mau la mau15 (0,11ppm); 16
. : : : (0,0257ppm) vugt qua gi6i han tGi da cho phép, con cac
14 07031 | 00223 | 12721 | 01260 | m3y con lai déu trong gidi han tdi da cho phép.
15 06568 | 18950 | 439831 | 01575 V6i thily ngan, gia tri cho pheép trong mau (<12 i)
16 06304 | 04672 | 10,2635 | 0,1260 | |a0,002ppm([8], nhan thdy c6 mau M1 (0,0027ppm) vuot
IR e qua gidi han t6i da cho phép, con cac mau con lai déu
Bang 6: Mot s tong ket.ve ham ludng As, Cd, Pb. Hg trong gidi han t6i da cho phép.
trong mau mau (ppm)

Ham lugng | As cd Pb Hg 4. Két qua nghién ciru do Lip lai cua

Trung binh | 0,0021 | 00005 | 00123 | 0,0008 phuong phap do

Caonhdt | 00077 | 00088 | 01100 | 0,0027 Chang toi da nghién cuu tai ving ndng do thdp nhat
= e - 0,5ppb cuia dung dich chuan dong thdi cac kim loai.

Thap nhét | 00010 | O, ' Két qua nghién cdu thé hién 6 Bang 7.

B4ng 7: Két qua nghién ciu d0 1ap lai tai nong dd 0,5ppb
Kim loai
Lén do As Ccd Pb Hg
Néng do Do Néng do Do Ndng do Do Néng do Do
(ppb) léch chudn (ppb) léch chudn (ppb) léch chuan (ppb) léch chuan
1 0,5794 0,4913 0,4660 0,5678
2 0,5808 0,5379 0,4605 0,5628
3 0,5112 0,5379 0,5003 0,5898
4 05279 |SD = 0,031 04988 |SD = 0,036 0,5054 |SD = 0,032 05158 |SD = 0,032
5 0,5257 0,4448 0,4929 0,5268
RSD% = 5,64% RSD% = 7,12% =6 : =

6 | 05816 0.4467 D156 | FSD% = 694% o RSD% = 5,86%
7 0,5375 0,5341 0,4711 0,5867
8 0,5882 0,5323 0,4105 0,5347
9 0,5081 0,5286 0,4355 0,5292
10 0,5529 0,5062 0,4558 0,5403

So sanh két qua nghién ciu @ trén gdi gia tri RSD% &  cdc gid trj nghién ciu RSD% déu thap han 30%. Chiing to
ving ndng do 1ppb (30%) cua tiéu chuan AOAC thdy rang  phudng phap phan tich ¢6 do Iap lai tot.

Héa hoc & Ung dung
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5. Két qui nghién ctru hi¢u suit thu hoi

DE danh gia do dung cua qua trinh phan tich va ph}!dng
phdp phan tich ching toi tién hanh xac dinh hi(;eu sat tpy
héi bang cach thém mot lugng dung dich chudn da biét
truée ndng do vao mau M15, sau d6 xac dinh hanj [udng
asen, cadimi, chi, thly ngan trong médu thém chuan nay.
Quy trinh da tién hanh nhu ¢ myc 3.2.

Bang 8: Két qua tinh toan hiéu suat thu hoi

Kim Nong dd | Nong dg trong Nong d?
loai | Ném chudn | mu phan tich | chuan thém | H,,,,
d (C) (C) (C,..)
As 0,736 0,831 0,2 71,40%
Cd 0,147 0,017 0,2 67,74%
Pb 0,892 1,137 0,2 66,72%
[ Hg | 0415 0,346 02 |7685%

Theo tiéu chudn AOAC thi hiéu suat thu hoi vung 1 ppb
2 40 - 120% nén két qua phan tich trén 1a chdp nhén dugc
phan &nh phudng phap phan tich c6 do chinh xéc dam bo.

6. Két qua tinh todn gi6i han pht hién,
gi6i han dinh lrgng

Ching t6i da suf dung phudng phép tinh toan LOD,
LOQ theo phudng phép dya vao dudng chuan, véi do lech
chudn SD 1a do léch chun cia mau chun ¢6 néng do
thép nhat (0,5ppb).

Bang 9: Két qua tinh 49 Iéch chuzn, gidi han phat hién,

gidi han dinh dng twong dng véi cac kim loai

T D léch LoD m)
STT | Kim loai cnzsf S04l oo (ppg
" | As | 00310 | 0067 | 02250
2 | cd | 0030 | 00663 | 02210
3 | Pb | 00520 | 00174 | 00580
[ 4] Ho | 00320 | 0980 | 3300

IV. KET LUAN

Dua vao nhiém vy da dugc dit ra ciia nghién cliu va cac
két qua thu dugc toi rit ra céc két luan sau:

Da xay dung quy trinh phan tich déng thai c4c kim loai
asen, cadimi, chi, thiy ngan béng phudng phép ICP-MS
cho 0 Iap lai, d6 nhay cao, d6 ding dam bao.

Da xay dung cic dudng chudn va da tién hanh dinh
lugng As, Cd, Hg, Pb trong cic mdu méu cia bénh nhén
nhi mac bénh vé dudng ho hap (vim phdi, hen suyén)
béng phuang ghap phd khdi Iugng plasma cao tan cam
tng ICP-MS. O gidi han tdi da ham Iugng cho phép clia
cdc nguyén 6 ¢6 trong mau tré em khong bj bénh dugc
Ia chon dé khdo sat la As<0,006ppm: Cd<0,005ppm:
Pb<0,02ppm; Hg<0,002ppm so vdi két qua trong nghién
cuu nay cho théy phén Idn cac kim loai trong mau déy dudi

-

gidi han t6i da khao sat, trong do mot vaj mg, i
loai nam trén gidi han t6i da khdo sat. Ket QUi kho:c‘
thdy sy khac biét dang ké nao nao giga 00 tugi g Ui
ham lugng cac kim loai. I

Da tign hanh danh gid phudng Phap qua vig Génh,
d6 lap I, 60 ung (e sust thu i), g gy v
va gidi han dinh luangkcug phudng phap., Do i Iainf
phép do thé hién qua viéc tinh toan xac dinh do 'éChth‘f
tudng d6i cac phép xac dinh song song cia g4, phe’p?
gid tri RSD% cua 10 Ian do Idp lai & ving ndng g 4
déu trong gidi han t6i da cho phép (RSD% 5642 C‘;
7,12%) dam bao theo AOAC ving néng do <1oph g,
RSD% c0 thé dudc phép dat tdi 30%; Gidi han gy B
LOD cda 4 nguyén t6 déu thap hon 1,000ppt, D0 diny c
quy trinh va két qua phan tich d&m bao thé higy Qi
sudt thu hoi dat H% = 66,72% - 76,85% cUa phep
dinh 4 nguyén t6 phan anh do tin cay dam bag g, ”
két qua phan tich. :

Tu cdc két qua trén cho thdy phudng phap nghién
ndy 2 mot phép do déng tin cay, hoan toan o r gy,
md rong nghién cifu dé dng dung vao vigc danh 0 o
kim loai khéc trong mau mau.
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