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ABSTRACT:

Study on arsenic contamination in water use for domestic supply in Sontay
using biosenser technique

In recent years, the biosensor technology development has supported analysis of toxic
chemicals, particuly heavy metals to be more easy, low cost and carried out in the field
conditions, This technique used equipments based on increase of luminescence bacteria under
effect of enziyme Luciferase in a suitable media. One of them is Aboatox 1253 and test kits for
heavy metals, containing E.coli MCI061 used for trace heavy metals assay kits that to analysis
of traces of toxic metals.

In this study, the Aboatox 1253 and arsenic kits were applied to the analys water
samples in Sontay area. The result of the study showed that: the water source in Sontay was not

contaminated by arsenic. Mosr water samples has arsenic content lower than the permitted
level.

1. PAT VAN PE

Trong nhng nam gin day, su 6 nhiém asen trong c4c moi trudng nudc ngly cang
gia ting va trd thanh mot vin dé toan cdu. Ngudn nudc bi nhiém asen 12 moét van dé gay
lo ngai & nhiéu nudc trén the gidi. Mot s6 qudc gia phét trién nhu My, Austrlia... nude
sinh hoat ciing bi nhiém asen v&i mic do tuong duong véi cdc nudc dang phdt trién nhu:
Bangladesh, Achentina, Brazin, Chilé, Hungari, Me&hico, Pai loan, Théi lan, Viét
Nam...Chinh vi vay, viéc phan tich nhanh, chinh x4c ham lugng asen trong méi trutng,
dic biét 1 trong moi trudmg nude 12 hét sic cdn thigt. Trude day, theo T chirc Y t&€ The
gidi, him lugng asen cho phép trong nudc udng 12 10 ppb, d€n nim 1993, mirc dé cho
phép 1 50pph.

Trong nhimg niAm gin day, cong nght biosensor duoce quan tam phat mén dé phdt
hién chit doc phuc vu phuc vu cOng tAc bdo vé moi trudng vi chin dodn nhiém doc. K
thuat biosensor dua vao su phé.t sang cla cdc vi khuén do tdc dung cha enzym Luciferase
trong moi trudmg thich hop d€ dinh lugng kim loai ning da ing dung & mot s& nudc.

Cho dé€n nay, & nudc ta, chua c6 cong trinh nghién cttu phét hieén chat doc sir dung
cong nghe biosensor. Thiét bi do cudng d0 &nh sdng Aboatox 1253 va céc bo kit phat
hién kim loai ning biosensor dua trén co so phdt sing do Phdn Lan sdn xu4t lan ddu
tienduoc dé tai KC10-13 nhap vao nudc ta.

K§ thudt ndy c6 gidi han phét hi¢n thdp (v6i asen 1a 2-4ppb; thuy ngan 1a 0, 05—
2ppb), do chinh xdc va do nhay cao, ti€n hanh don gidn hon so véi cic xét nghiém kim
loai truyén théng nhu quang phé hdp thu nguyén tir (AAS), dién hod, tric quang... Thdt
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- gian xét nghi¢m nhanh, ¢ thé tién banh hang trim xét nghiém trong ngay. Thiét bj nhd,
gon, c6 thé xét nghiém ngay tai hién trudng, gid thanh ré.

2. PHUONG PHAP NGHIEN CUU
2.1. Mo ta phuong phdp biosensor

Nguyén 1y: Khi khéng cé mat cla kim loai nang trong miu thir, enzym Luciferase
bi tic ché, vi khudn Escherichia coli gidm cudng d6 phét sdng. Khi trong miu thir ¢6 kim
loai ning, enzym Lucuferase dugc hoat hoa 1am cho vi khudn tang cudng d6 phat sing
vi sir dung thiét bi do cudmg d6 anh sang dé phat hién (Hinh 1)

Imcubate 2 h
and mesasure

;i -

Add whole cell blosensor
to the sample .

Ho hesavy metal - mo light

Hinh 1. N guyéh Iy xdc dinh kim loai ndng bang k¥ thudt biosensor.

Trong nghién ciu nay su dung thi€t bi do
cudng d¢ anh sing Aboatox 1253 (hinh 2) ciing véi
cic bd kit xét nghiém kim loai ning chia
Escherichia coli MC 1061 va Luciferase dé dinh
Jugng asen trong cdc miu nudc sinh hoat.

2.2. Ho4 chdt, dung cu va thiét bi phan tich
- Nude cat.
- Micropipet
- Thiét bj én nhiét & 37°C.
- Thiét bi cudng d6 anh sing Aboatox 1253 ’
(version 1.0). ' Hinh 2. Thiét bi Abpatox 1253.

- Kit xdc dinh asen do hang Aboatox cung cip gém: - Vi khudn. Escherichia coli
MC 1061dong kho.

- Dung dich dém v6 trung.
- Chdlt nén Luciferase dong khe.
- Miu ching Na,HAsQ, (75ppm).

2.3. Cdich tién hanh:
Céc budc tién hanh xdc dinh asen bling k¥ thuat biosensor theo s 46 sau (hinh 3):
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Vi khudn E.Coli

| - On dinh Sphiit & t* phong
- Thém 6,1ml dém

- D& 18h, t° phong

Lic déu

< Thém 20ul

Chit nén Luxiferase
- Thém 6,1 ml nudc cat

- Bé 5phuit, ° phdng

200 pl miu - Lic déu

- 6n dinh 0 37°C
trong 120phiit

<= Thém 2004

- Tron

| I - D& 20phuit, t° phong

-Po

Hinh 3. Cic budc ti€n hanh xdc dinh asen trong miu nudc bing ky thuat biosensor.

2.4. Phan tich dinh luong -

Co- s& phan tich dinh lugng cla k¥ thuat biosensor 12 do cudng 46 phét sdng
(RLU) clta vi khudn trong dung dich chdt chudn, va trong miu

Sau khi do két qui duge tinh todn theo d6 thi chudn.

2.5. Liy mau

Cic miu nudc duge 1ay tai khu vz Son Tay. Téng s6 82 miu, gém 14 mau nude
giéng dao, 36 miu nudc gi€ng khoan, va 32 miu nuéc miy. Miu duge 14y vao thing 11
nam 2003. Cic miu nudc duge phan tich ngay trong ngay.

3. KET QUA VA THAO LUAN

3.1. Xay duyng dudng chuin va phuong trinh tuyén tinh
Do cudmg do phdt sdng ciia 6 miu ¢ ndng 46 asen nhu ghi trong Bang /.
Bdng 1. Xdy dung dudng chudn va phuong trinh tuyén tinh.

0.5
Y (néng do-ppm) O,QOS 0.,01 0,05 0.1 0.3
% (cume do ohit < 12330
(cubng do phdt sang -| G440 | 1231 | 2939 | 5213 | 13808 | 4
RLU)
L

Phuong trinh tuy€n tinh Y =0,022X - 0,014

Heé s6 tuong quan

R =0,997

Khoang tuyén tinh cha k¥ thuat trong pham vi tir 0,005 + 7,5ppm.

3.2. Kiém tra hiéu suit thu

hoi

Miu thu héi duge tién hanh bing cich thém cdc luong miu chudn x4c dinh khéc
nhau vio néu miu thyc, r6i tién hanh phin tich nhu quy trinh. Higu suft thu hdi dugce chi

ra trong bing 2:
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Bdng 2. Hiéu sudt thu héi ciia asen trong nén mdu thic.

,?, Nong do thém vao miu . Nong 49 xic dinh Hleu suit thu hoi
- (ppm) (ppm) (%)
1 0,01 0,008 80,00
2 0,05 0,043 - 86,00
3 0,30 0,263 87,67
4 0,50 0,464 92,80

Tir ket qua khao sdt hi¢u sudt thu hdi clia asen trong miu nude cho thay hiéu suét
thu héi 12 khd 16t ( déu >80%),.nhu vay c6 thé d4p dung dé phan tich dinh lugng asen
trong cic mau nudc.

3.3. Két qua phan tich mau nuéc thuc té

Cic miu nudc sinh hoat duge 18y & khu vuc Son Tay-Ha Tay dé budc ddu khio
sat ham lugng asen tai khu vuc nay. Két qua phan tich dugc chi ra trong cdc bang 3 4, 5:

Bdng 3. Két qud phan tich ham luong asen trong cdc mdu nudc méy

tai khu vuc Son Tay.

STT | Cubdng | Nongdd | STT | Cudmg dé | Nong | STT | Cudng | Non
Mau | d¢als | (ppm) | mau | a/s (RLU) do miu doals | gdo
(RLU) (ppm) - | (RLU) | (pp
: [ m)
1 0,214 - 12 0,240 - 23 0,118 -
2 0,321 - 13 0,321 - 24 0,375 -
3 0,234 - 14 0,333 - 25° | 0,649 -
4 0,457 - 15 0,123 - 26 0,131 -
5 0,043 - 16 0,314 - 27 0,058 -
6 0,134 - 17 0,214 - 28 0,462 -
7 0.576 - 18 0,456 - 29 0,246 -
8 0,446 - 19 0,246 - 30 0,113 -
9 0,222 - 20 0,223 - 31 0,245 -
10 0,135 - 21 0,335 - 32 0,224 -
11 0,245 - 22 0,235 . - -

( - ) : nho hon gi6i han phdt hién cia phirong phép
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Bdng 4. Két qua phdn tich ham lugng asen trong mdu nuéc giéng khoan

tai khu vie Son Tay.

STT

Cutng do | Ndng STT Cudmg do | Néng | STT Cutng | Néng
Man | w/s (RLU) do mau | a/s (RLU) | dé mau dé als do
X (ppm) (pl):m (RLU) (pr;m
1 0,356 - 13 0,355 - 25 0,246 -
2 0,658 + 14 0,224 - 26 0,223 -
3 0,455 - 15 0,621 - 27 0,476 -
4 0,235 - 16 0,234 - 28 0,643 +
5 0,563 - 17 0,576 - 29 0,457 ‘-
6 0,601 - 13 0,468 - 30 0.457 -
7 0,656 + 19 0,726 + 31 0,662 +
8 0,357 - 20 0,357 - 32 1.0245 .| -
9 0,045 - 21 0,522 - 33 0,135 -
4] 0,568 - 22 0,452 - 34 0,585 -
i1l 0,146 - 23 0,576 - 35 0,363 -
| 12 0,456 - 24 0,528 - 36 0,462 -
-- ) : nho hon gigi han phdt hién cta phuong phap ; (+): lugng vét asen -~ -
Bdng 5. Két qud phdn tich ham lugng asen trong cdc mdu giéng ddo
tai khu viee Son Tay.
STT Cutmg | Nongdo | STT Cubmg | Nongdd { STT | Cudng | Nong
Maiu do als (ppm) mau do als (ppm) mau do.als do
(RLL) ' (RLU) (RLU) | (ppm
)
{ 0,303 - 6 0,157 - 11 0,427 -
2 0,643 - 7 0,335 - 12 0,436 -
3 0,246 - 8 0,267 - 13 0,674 +
4 0,679 + 9 0,652 + 14 0,146 -
5 0,213 - 10 0,578 -

mdu nudc (7/82) ghi nhan dugc vet asen.

( - ) : nhd hon gidi han phit hi¢n cia phuong phdp; (+): lugng vet asen

K& qui nghi¢n ciru cho thdy ngudn nuée sinh hoat tai khu vire nghién ciu khong
nhidm asen. Hdu hét cic miu nuée xét nghiem déu ¢6 k¢t qua Am tinh. Mot luong nho

Tuy nhién ¢6 thé thdy ring pham vi ting dung cita k¥ thuat nay trong phan tich moi
trudng 13 rit réng, c6 thé diing € khdo sdt so bo tai ving nghién ctu véi s6 lugng miu
1ém, do d6 dem lai hiéu qua kinh t& cao. Vi vdy dé cé nhimg ddnh gid tong quan hon thi
cin duge md réng nghién clu...

4. KET LUAN

Pi ap dung k§ thuat biosensor d€ phan tich miu nudc sinh hoat ta1 khu vue Son

Tay, tit két qud nghién ciru thiy ring nguén nuée khu vyc Son Tay khong c6 asen. Hiu
hét cic miu nude xét nghiem déu cd k&t qua am tinh hodc asen xuft hién & dang vét.

143




Hoi nghi Khoa hoc v& M trudng, Trung tam KHKT va CNQS nam 2004

Biosensor 12 mot phuong phdp higu qua dé€ phan tich cic miu nudc ngay tai hién-

trudmg, t6n jt thoi gian, dic biét 12 khong ddi hdi qué trinh xir 1y mAu phitc tap. DOi vdi

'miu nude cé thé do ngay ma khéng cdn qua bude xir Iy nén rat ¢é ¥ nghia vé mat moi
truong, déng thoi tao hidu qua kinh t€ cao.
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