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Nghién ciru xay dung quy trinh xac dinh arsen, cadimi,
thuy ngan trong nuwdc sac thuoc thang dong tui bang
phuwong phap quang pho hap thu nguyén tw

Research to build the processes of determining arsenic, cadmium,
mercury in bagged decoction of medicinal plants by atomic absorption
spectroscopy method

Nguyén Quang Hiéu Vién Kiém nghiém, NC Dugc va trang thiét bi y té Qudn dgi

Tém tat

Muc tiéu: Xay dung quy trinh xac dinh arsen, cadimi va thdy ngan trong nuéc sac thudc thang dong
tui bang phuang phap quang phé hap thu nguyén ti. DB4i tuong va phuong phdp: Nudc sic thubc
thang déng tui. Phuong phap quang phé hap thu nguyén t. Két qud: Phuong phap c6 dd ding (théng
qua do thu héi) dao déng tir 94,80% - 104,94% (arsen), ti 95,47% - 104,08% (cadimi), tUr 96,06% -
103,11% (thay ngan); d6 lap lai tot (RSD = 1,27% - arsen, 2,26% - cadimi, 2,46% - thly ngan); c6 su tuang
quan tuyén tinh chat ché gitta d6 hap thu va ndbng d6 chat phan tich (arsen trong khoang néng do ttr 1,0
- 12,0ppb, hé s6 tuong quan R = 0,99997 va phuong trinh héi quy tuyén tinh y = 0,04691x - 0,00022;
cadimi trong khoang néng dé tir 0,2 - 2,5ppb, hé s6 tuong quan R = 0,99999 va phuaong trinh héi quy
tuyén tinh y = 0,39935x + 0,01205; thiy ngan trong khoang néng dé ti 5,0 - 50,0ppb, hé s6 tuong quan
R =0,99999 va phuong trinh héi quy tuyén tinh y = 0,00973x + 0,00027), giéi han phat hién cta arsen,
cadimi va thdy ngan tuong Ung la 0,043ppb, 0,005ppb va 0,178ppb; gidi han dinh lugng cla arsen,
cadimi va thiy ngan tuong Ung la 0,129ppp, 0,016ppb va 0,540ppb. Két ludn: S dung dugc cac quy
trinh nay dé dinh lugng tiing kim loai (arsen, cadimi, thily ngan) trong nudc sac thuéc thang déng tui,
cac thudc dugc liéu, thudc c6 truyén vai dang bao ché tuong tu.

T khéa: Arsen, cadimi, thlly ngan, thudc sac dong tui, quang phé hap thu nguyén tu.

Summary

Objective: To build the processes of determining arsenic, cadmium, mercury in bagged decoction of
medicinal plants by atomic absorption spectroscopy method. Subject and method: Bagged decoction of
medicinal plants. Atomic absorption spectroscopy. Result: The accuracy of method (through recovery)
ranges from 94.80% - 104.94% (arsenic), from 95.47% - 104.08% (cadmium), from 96.06% - 103.11%
(mercury); good repeatability (RSD = 1.27% - arsenic, 2.26% - cadmium, 2.46% - mercury), there was a
strong linear correlation between the absorbance and the analyte concentration (arsenic in the
concentration range from 1.0 - 12.0 ppb, the correlation coefficient R = 0.99997 and the linear regression
equation y = 0.04691x - 0.00022, cadmium in the concentration range from 0.2 - 2.5ppb, the correlation
coefficient R = 0.99999 and the linear regression equation y = 0.39935x + 0.01205, mercury in the
concentration range from 5.0 - 50.0ppb, the correlation coefficient R = 0.99999 and the linear regression
equation y = 0.00973x + 0.00027); limit of detection arsenic, cadmium and mercury were 0.043ppb,
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0.005ppb and 0.178ppb, respectively; limit of quantitation arsenic, cadmium and mercury were
0.129ppp, 0.016ppb and 0.540ppb, respectively. Conclusion: These processes used to quantify individual
metals (arsenic, cadmium, mercury) in bagged decoction, herbal medicines, traditional medicines with

similar dosage forms.

Keywords: Arsenic, cadmium, mercury, bagged decoction, atomic absorption spectroscopy.

1. Dat van dé

Tai Viét Nam va nhiéu nudc trén thé gidi, thuéc
6 truyén, thudc dugc liéu ngay cang dugc st dung
rong rai trong diéu tri va nang cao sutc khoe con
ngudi do cé tinh an toan cao. Tuy nhién, cac dugc
lieu st dung c6 thé nhiém mot s kim loai ndng tu
dat, nudc, khong khi... trong qua trinh nuéi trong,
thu hai, sa ché, bao ché, bao quan.

Do tinh tién Igi va dé st dung, tai khoa y hoc ¢6
truyén & nhiéu bénh vién, viéc st dung thuéc thang
sac dong tui trong phong bénh va chita bénh hién
rat phd bién. Song, thudc thang sdc dong tui & nhiéu
co s& con chua dugc kiém soat chat ché vé chat
lugng, nhat la cac kim loai ndng nhu chi, thiy ngan
(Hg), arsen (As), cadimi (Cd)... nhitng kim loai nang
nay hau nhu déu c6 ddc tinh cao hodc rat cao [2].

Xudt phat tUr yéu cau thuc t€ dé gop phan béo
dam chat lugng thudc b truyén, thuéc dugc liéu vai
dang bao ché tuong tu, ching t6i thuc hién nghién
ctiu nay nham xay dung quy trinh phan tich As, Cd, Hg
trong nudc sac thudc thang dong tui bang phuong
phdp quang phSé hadp thu nguyén ti (Atomic
Absorption Spectrophotometric -AAS), lam co sé cho
cong tac kiém tra, gidm sat chat lugng thudc thang sic
doéng tui trong cac bénh vién quan doi.

2. D6i tugng va phuong phap
2.1. Déi tuong

Mau nudc sac thudc thang déng tui tai Khoa Y hoc
6 truyén ctia mét (01) bénh vién quan déi (mau M).

Thiét bi, dung cu, hoa chat dat tiéu chudn theo
quy dinh trong phan tich AAS va GLP (Good
Laboratory Practice).

2.2. Phuong phéap

Theo quy trinh géc da dugc chuan héa cua Vién
Kiém nghiém thudc Trung uong va Dugc dién Viét
Nam V.
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Phuong phdp xu ly mau thudc sdc dong tui:
Khao sat cac yéu t6 anh hudng dén qua trinh v co
hoéa mau (xtr ly mau). Sau d6 lua chon cac chat hoac
hon hop cac chat cé khd nang oxy héa manh nhat,
nhanh nhat dé lam tac nhan vé co hda mau trong 16
vi s6ng vdi chuong trinh nhiét phu hgp véi mau &
dang cao 16ng (thu6c sac déng tai hodc cac thudc
khac cé dang bao ché tuong tu) [1], [6].

X3y dung quy trinh phan tich: Arsen, cadimi va
thly ngan sé dugc xac dinh bang phuong phap AAS
theo quy trinh riéng biét. S& dung phuong phap
dudng chuén truc ti€p dé xac dinh arsen, cadimi,
thly ngan trong mau nudc sac thuéc thang dong tui
[6].

SU dung ky thuat héa haoi hydrid c6 ngon Ia
trong phan tich arsen dé khao sat cac dung méi, hoa
chat, ti 1& hén hgp khi d6t cling nhu thoéng s6 do dé
lua chon cho phu hop (cudng d6 dén catot rong, do
rong khe sang). S dung ki thudt nguyén ta hoéa
khéng ngon Ita trong cuvet graphit véi méi truéng
khi tro (argon) trong phan tich cadimi dé khao sat
cac thong s6 do phu hgp (cudng dé dén catot rong,
d6é rong khe sang, thai gian va nhiét do tro hoa,
nguyén t hda). SU dung ki thuat héa hoi hydrid
khéng ngon Itia trong phan tich thay ngan dé khao
sat dung moi, héa chat, cac thong sé6 do phu hgp
(cudng d6 dén catot rong, dé rong khe sang).

Tham dinh phuong phap phan tich: Panh gia
cac chi tiéu do chon loc, dé tuyén tinh va khoang
xac dinh, gigi han phat hién (Limit Of Detection -
LOD), gidi han dinh lugng (Limit Of Quantitation -
LOQ), d6 lap lai, dé dung (d6 thu héi) theo quy dinh
ctia Dugc dién Hoa Ky 41 [7].

2.3. Xa ly s6 liéu
Bang phuong phap théng ké, st dung phan

mém Microsoft Excel véi cac tham sé (gia tri trung
binh, d6 l1éch chuan tuang déi...) va dua ra két luan.
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3. Két qua va ban luan
3.1. Xdy dung phuong phdp xd ly mau

Qua thuc nghiém, chon dugc hon hgp héa chat
gém: 10ml acid nitric 65% va 2ml hydroxygen
peroxide 30% lam tac nhan v6 ca héa trong 16 vi séng.

Lua chon dugc chuong trinh nhiét dé vo co héa
bang 10 vi séng véi cac thong sé: Giai doan 1 (nhiét

dod 130°C, thoi gian gia nhiét 10 phut, thdi gian duy
tri 2 phut); giai doan 2 (nhiét d6 150°C, thai gian gia
nhiét 5 phut, thoi gian duy tri 5 phat); giai doan 3
(nhiét d6 200°C, thoi gian gia nhiét 5 phut, thai gian
duy tri 10 phat). Két qua thuc nghiém cho dung dich
trong, khong mau (chiing t6 mau da dugc vo co héa
hoan toan bang 16 vi séng). Mdu M dugc chuan bi
nhu Hinh 1 duéi day.

Liy chinh xdc 0,5 ml thude sic dong ti

cho vao coc teflon

Thém 10 ml HNO; 65 %

va 2 ml H,0,30 %

V6 co hoa theo chuong

»
L

v
D¢ khoang 30 phut,
thinh thodng lac nhe

Lo ﬁhé mau

trinh nhiét ¢ bang 3.2

»
>

A 4
| Cho vio binh dinh mirc 100 ml |

»
P>

| Loc, bé sung dung méi pha lodng vd }

h 4
‘ Dinh lrong bing AAS ‘

Hinh 1. Quy trinh chuén bi mdu M

3.2. Xy dung céc diéu kién pha hop dé dinh tinh, dinh luong cédc kim loai

Thuc hién dinh lugng dung dich arsen chuan (5ppb), cadimi chuan (1ppb), thdy ngan chuan (25ppb) va
thay d6i cac yéu t6 anh hudng, dua vao két qua do hap thu do dugc, lua chon diéu kién cho dé hap thu cao
nhat lam diéu kién dinh tinh, dinh lugng cac kim loai nay (Bang 1).

Bang 1. Quy trinh dinh tinh, dinh lugng arsen, cadimi, thiy ngan
trong thuéc sdc déng tii bang may AAS

Noi dung Théng s6 do Arsen Cadimi Thiy ngén
5ml dung dich acid sulfuric 98%;

10ml hén hgp acid nhé tung giot dung dich kali
ascorbic 10% va kali Nu6c khit permanganat 5% dén mau tim bén
Hé dung moi iodid 10% trong vUa on trong 15 phat, sau d6 nhé ting giot
d0a 100ml acid dung dich hydroxylamin 5% dén khi
hydrocloric 10%. dung dich mat mau tim, trong viia

dd 100ml nuéc khtr ion.
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Bang 1. Quy trinh dinh tinh, dinh lugng arsen, cadimi, thiy ngan
trong thuéc sdc déng tai bang méy AAS (Tiép theo)

Ndi dung Théng s6 do Arsen Cadimi Thly ngan
Budc song 193,7nm 228,8nm 253,7nm
phat hién
. x Cadimi , . ;
Loai dén Arsen catot rong x Thay ngan catot rong
catot rong
cuong do 12mA 4mA 7mA
dong dén
o rolng 0,7nm 0,7nm 0,7nm
o . khe sang
Céacthong so ——
Ché do den do BGC-D2 BGC-D2 BGC-D2
chung
Graphite
Cuvet graphit - Tube. -
pyrolytic
Thé tlc:h bom . 200l N
mau
Ty lé hdn hgp khi
dét C;H,/Téng 2,0/15,0 (L/min)
dong
120°C
Nhiét do lam (20 giay)
kho 200°C
(10 giay)
Chuang trinh
300°C
nhiét phan Nhiét d6 tro héa - (13 giay) -
tich cadimi giay
Nhiét do 1500°C
nguyén ti hoa (3 giay)
Nhiét do lam 2500°C
sach 1o (3 giay)

3.3. Thdm dinh phuong phdp phén tich arsen, cadimi, thay ngén trén mdu M

Do chon loc: Vi arsen, sau khi tién hanh do d6 hap thu mau trdng chudn, mau trang thi, mau thu
thudc, mau chuén (6ppb), mau thi thém chuan (thém 6,0ml dung dich chudn arsen 100ppb vao 0,5ml mau
thir réi vo co hoa), ching t6i thu dugc két qua (Hinh 2). Véi cadimi, sau khi tién hanh do d6 hap thu mau
trdng chudn, mau trdng th, mau thd, mau chuan (0,8ppb), mau thi thém chudn (thém 8,0ml dung dich
chuén cadimi 10ppb vao 0,5ml mau thi réi vé ca hoa), chung téi thu dugc két qua (Hinh 3). VGi thiy ngén,
sau khi tién hanh do d6 hap thu mau trdng chudn, mau trang thd, mau th, mau chuén (20,0ppb), mau thir
thém chuén (thém 20,0ml dung dich chudn thty ngan 100ppb vao 0,5ml mau thir réi vé co héa), ching téi
thu dugc két qua (Hinh 4).
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Abs
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Hinh 2. Pic hap thu clia cac dung
dich arsen: (1) Mau trdng chuén,
(2) mau trang thi, (3) mau tha,
(4) mau chuén arsen,

(5) mau thdr thém chuén.
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Hinh 3. Pic hap thu clia cac dung
dich cadimi: (1) Mau trdng chuén,
(2) mau trang th, (3) mau tha,
(4) mau chuén cadimi,

(5) mau th thém chuan.

Abs

[ :5| 1] :s] (1] :%‘ 00 25 oo 25 [hmglm

(1) 2) 3) [C)] (5)

Hinh 4. Pic hap thu clia cac dung
dich thay ngan: (1) Mau trang
chuén, (2) mau trang thi, (3) mau
th, (4) mau chuén thiy ngan,
(5) mau tht thém chuan.

Nhén xét: Cac hinh trén cho thay cac mau chuin va mau thi thém chudn déu thé hién cac pic As, Cd va
Hg r6 rang; trong khi d6, cac mau trang va mau th khong cé pic nao trung lap tai vi tri tuang Uing clia cac
kim loai da khao sat, ching té phuong phap cé do chon loc cao.

D6 tuyén tinh va khoang xac dinh (Bang 2):

Bang 2. K&t qua thdm dinh d6 tuyén tinh va khoang xéc dinh cla arsen, cadimi, thiy ngan

i ) . Do hép thu (n=5)
Kim loai Nong do6 (ppb) p—
X £SD RSD %

10 0,0460 + 0,0005 1,16
20 0,0958 + 0,0016 1,70
40 0,1857 . 0,0019 1,00

Arsen +
6,0 0,2806 + 0,0023 0,80
80 0,3759 + 0,0025 0,66
120 0,5626 + 0,0053 0,94
0,2 0,0925 +0,0018 1,92
0,6 0,2530 £ 0,0035 1,39
1,0 0,4096 = 0,0015 0,37

Cadimi
1,5 0,6099 = 0,0056 0,92
2,0 0,8105 + 0,0078 0,97
2,5 1,0117 £ 0,0053 0,53
50 0,0483 _ 0,0009 1,94
10,0 0,0977 £0,0012 1,26
20,0 0,1951 £ 0,0019 0,95

Thay ngan

30,0 0,2925 +0,0011 0,38
40,0 0,3899 + 0,0030 0,76
50,0 0,4859 + 0,0037 0,76
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Cac dudng chudn arsen, cadimi, thdy ngan thé hién trong cac hinh dudi day:
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Hinh 5. Budng chuan arsen trong
khoang néng d6 1,0 - 12,0ppb.

Hinh 6. Budng chuan cadimi
trong khoang néng d6 0,2 - 2,5ppb.

Hinh 7. Dudng chuan thay ngan
trong khoang néng dé 5,0 - 50,0 ppb.

Nhén xét: Trong cac khoang néng dé khao sat, do6 hap thu phu thuéc tuyén tinh véi ndbng d6 cla cac
kim loai As, Cd va Hg véi hé s6 tuong quan gan bang 1 (0,99997, 0,99999 va 0,99999).
Xac dinh gidi han phat hién va gigi han dinh lugng cho két qua nhu sau:

LOD (ppb) = 3,3.SD/a = 0,043ppb (As), 0,005ppb (Cd), 0,178ppb (Hg).

LOQ (ppb) = 10.5D/a = 0,129ppb (As), 0,016ppb (Cd), 0,540ppb (Hg).

Trong dé, a la hé s6 goc clia dudng chuén, SD (d6 khéng dam bao do - standard deviation) la d6 léch
chuén clia mau trang tai vi tri tuong tng (SDs = 0,0006, SD¢y = 0,0006, SDyq = 0,0005).

Nhén xét: Két qua trén cho thay gidi han phat hién (LOD) va gigi han dinh lugng (LOQ) clia cac phuong
phap la rat thap.

Do 1ap lai: K&t qua thé hién & Bang 3 dudi day.

Bang 3. Két qua khao sat dé lap lai ctia arsen, cadimi, thy ngan trén mau M

STT Kim loai D6 hép thu TB (n = 3) Néng d6 do dugc (ppb)
0,2860 6,0970
2 0,2838 6,0494
3 0,2811 5,9918
4 0,2811 5,9918
5 Arsen 0,2804 5,9776
6 0,2896 6,1737
TB 6,0469
RSD 1,27%
1 Cadimi 0,4205 1,0408
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b fwi(N

TB
RSD

0,4143 1,0254
0,4007 0,9914
0,4212 1,0426
0,4012 0,9927
0,4167 1,0315

1,0207

2,26%

Bang 3. Két qua khéo sat dé lap lai ctia arsen, cadimi, thily ngan trén mau M (7iép theo)

STT Kim loai D6 hdp thu TB (n = 3) Néng d6 do dugc (ppb)
1 0,0969 9,9586
2 0,0964 9,9072
3 0,0985 10,1265
4 0,0935 9,6058
Thay ngan
5 0,0955 9,8182
6 0,1003 10,3115
TB 9,9546
RSD 2,46%

Nhén xét: Bang trén cho thay, do lap lai clia cac phuong phap phan tich cao, véi cac gia tri RSD tuong
ung cla As, Cd va Hg la 1,27%, 2,26% va 2,46%.
D6 dung: Xac dinh d6 ddng cla phuong phap thong qua dé thu héi. Xac dinh d6 thu hoi trén mau M
bdng cach thém chinh xac mot lugng méi dung dich arsen chuén, cadimi chuan, thly ngan chuan da biét
truéc néng dé vao mau ban dau. Xdr ly mau va phan tich theo quy trinh da xay dung. So sanh lugng do dugc
thuc té véi ly thuyét dé danh gia dé thu hoi, két qua thé hién & Bang 4.

Bang 4. K&t qua khéo sat do thu héi arsen, cadimi, thiy ngan trén mau M

Lugng chudn thém vao (ppb) Do hép thu Lugng do dugc Hiéu Rs.ué't RSD
trung binh (Abs) (ppb) thu hoi (%) (%)
4,0 0,1863 3,9724 99,31
4,0 0,1969 4,1976 104,94 5,10
4,0 0,1779 3,7919 94,80
6,0 0,2811 5,9918 99,86
Arsen 6,0 0,2804 5,9776 99,63 1,81
6,0 0,2896 6,1737 102,90
8,0 0,3760 8,0163 100,20
8,0 0,3621 7,7185 96,48 2,67
8,0 0,3573 7,6169 95,21
Cadimi 0,6 0,2421 0,5943 99,04 431
0,6 0,2336 0,5728 95,47
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0,6 0,2540 0,6241 104,01
1,0 0,4205 1,0408 104,08
1,0 04143 1,0254 102,54 2,48
1,0 0,4007 0,9914 99,14
1,5 0,6216 1,5444 102,96
1,5 0,6153 1,5288 101,92 1,75
1,5 0,6009 1,4926 99,50
Bang 4. Két qua khao sat d6 thu héi arsen, cadimi, thiy ngan trén mau M (Tiép theo)
Lugng chusn thém vao(ppb) mﬁ; E::'(‘:bs) L”"’"(gpgg)d”"’c t:'ue: ;“(a;) Til))
10,0 0,0935 9,6058 96,06
10,0 0,0955 9,8182 98,18 3,65
10,0 0,1003 10,3115 103,11
20,0 0,1947 20,0100 100,05
Thay ngan 20,0 0,1997 20,5273 102,64 3,29
20,0 0,1871 19,2255 96,13
30,0 0,2976 30,5890 101,96
30,0 0,2845 29,2358 97,45 2,32
30,0 0,2885 29,6503 98,83

Nhén xét: Phuong phéap c6 d6 ding dat cao véi
hiéu suat thu héi dao dong tur 94,80% - 104,94% (dGi
V@i As); tU 95,47% - 104,08% (doi véi Cd) va tu
96,06% - 103,11% (d6i véi Hg).

4. Ban ludn

Trén thuc té da cé mét s6 tac gid nghién cdu
phan tich kim loai nang bang phuong phap quang
phé hdp thu nguyén ti trén mot s6 thudc déng
dugc, dugc liéu cu thé nhu:

Tac giad Trinh Van L4u (Vién Kiém nghiém thudc
Trung uaong), da nghién ctiu phan tich arsen trong
mot s ché phdm déng dugc bang phuong phap
quang phd hap thu nguyén tu, tac gia da thuc hién
xU ly mau bang phuang phap vo co hda uét roi cong
két véi lanthanium hydroxyd da bao toan dugc
lugng arsen trong mau mét cach 6n dinh; tuy nhién,
day la phuong phap phai dung lugng I6n thudc th,
c6 thé gay nhiém nguyén t6 can phan tich trong qua
trinh vé co hda mau, tac gia da khao sat trén 5 mau
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cho két qua gilta 5 lan do riéng biét trén cing mot
mau co6 do lap lai cho phép, sai s6 chi & muc tuong
doi véi RSD tUr 3,7% - 6,9%. Trong khi do, dé tai
chiing téi chi s&t dung hdén hgp héa chat rat it lam
tdc nhan vé co héa mau trong 16 vi séng véi nén
mau rat phuc tap da cho hiéu suat cao, an toan va
mang lai hiéu qua kinh té. Dong thdi, két qua cua dé
tai nay c6 do lap lai tuong déi cao véi RSD tu 1,27% -
2,46% [4].

Tac gid Lé Thi Hudng Hoa (Vién Kiém nghiém
thuéc Trung uong), da nghién ciu dinh lugng thay
ngan trong mot sé dugc liéu bang phuong phap
quang phé hap thu nguyén tu, tac gia tién hanh xa ly
mau bang phuong phéap vé co héa udt cling cho thay
quy trinh x ly mau nay cho phép bao toan lugng Hg
trong mau nhung phai tén nhiéu hoa chat tinh khiét,
mat nhiéu thdi gian va rat déc hai; tac gid thuc hién
dinh lugng thay ngan bang ky thuat héa hoi lanh cho
két qua véi do tuyén tinh tét (r2 = 0,9996), d6 lap lai tét
(d6 léch chuan tuong ddi trén 6 lan phan tich riéng
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biét dao dong tu 2,4 - 6,4%), d6 dung (92,1 - 114,6%).
Theo dé, dé tai ching téi thuc hién cho két qua tuong
duong (véi r2 = 0,9999, RSD = 2,46%, do dung dao
dong tur 96,06% - 103,11%) [3].

Tac gid Mai Diéu Thuay (Pai hoc Khoa hoc tu
nhién Ha No6i) da nghién clu xac dinh Cd trong
thuéc dong y bang phuong phap quang phé hap
thu nguyén ti khong ngon Ita (GF-AAS), tac gid
khao sat xtr ly mau bang 2 phuong phap vé co hoa
uat, 10 vi song thi cho thay rang khi x& ly mau bang
phuong phap vo co hda udt can thai gian pha mau
lau, ton nhiéu hoa chat tinh khiét. Pha mau bang 1o
vi sébng mau pha dugc hoan toan, khong bi mat
mau; két qua thu dugc cho thdy khoang tuyén tinh
cla Cd 1a 0,5ppb - 3ppb, danh gid hiéu suat thu hoi
trén 88% (cap ppb), dé tai ching t6i c6 hiéu suat thu
héi trén 95% (cap ppb) [5].

Nhu vay, so véi cac nghién clu trén, ching toi
thuc hién phuong phap vé co héa mau bang 16 vi
song da cho hiéu suat cao (khéng bi mat mau,
khong gdy nhiém nguyén té can phan tich), an toan
va mang lai hiéu qua kinh té (tiét kiém héa chat siéu
tinh khiét, tiét kiém thai gian). Mat khac, chua thay
tac gid nao tham dinh trén cdc mau thudc thang séc
dong tui két qua nghién ctu cda ching téi cho thay
phuong phéap nay c6 dé dung, do ldp lai, d6 tuyén
tinh tuong tu nhu cac nghién cldu trén nhung da
dugc tham dinh trén mot mau thudc thang sac dong
tdi v6i nén mau phuc tap (do thanh phan rat phuc
tap cla thang thudc sac); trong dé, cé6 mét sé tiéu
chi danh gid phuong phap cho két qua t6t hon. Do
doé, c6 thé ma rong tham dinh trén nhiéu mau thuéc
thang sdc dong tui khac va cé thé ap dung dé kiém
tra, giam sat gidi han cac kim loai nang trong thuéc
thang sac déng tui. Day la dang thudc da va dang
dugc sir dung phé bién trong cac bénh vién quan
déi nhung viéc kiém soat chat lugng clia dang thuéc
nay hién nay con han ché.

5. Két ludn

Xay dung thanh cong ba (03) quy trinh quy trinh
riéng biét dé xac dinh ting kim loai nang (arsen,

cadimi, thly ngan) trong nudc sdc thubc thang
doéng tui bang phuong phap quang phé hap thu
nguyén tu. Két qua cho thdy cac quy trinh déu cé
hiéu suat thu hoi tét (dao dong tu 94,80% -
104,94%), d6 lap lai cao (RSD dudi 2,46%); c6 su
tuong quan tuyén tinh chat ché gita d6 hap thu va
nong do chat phan tich trong khodng nong dé dugc
khao sat (véi hé s6 tuong quan R gan bang 1,0), gi6i
han phat hién va gidi han dinh lugng déu la rat thap.

S dung dugc cac quy trinh nay dé dinh lugng
tung kim loai (arsen, cadimi, thdy ngan) trong nudc
sac thudc thang déng tui, cac thuéc dugc liéu, thube
6 truyén véi dang bao ché tuong tu.
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