/A
l:+/—l Vietnam Journal of Community Medicine, Vol 63, No 1 (2022) 191-198

INSTITUTE OF COMMUNITY HEALTH

ARSENIC LEVEL IN FOOD AT SIX COMMUNES
OF VU THU DISTRICT, THAI BINH PROVINCE IN 2017

Le Thuc Lan'", Ninh Thi Nhung?, Pham Ngoc Khai?

'Ministry of Health - 1384 Giang Vo, Ba Dinh, Hanoi, Vietnam
’Thai Binh University of Medicine and Pharmacy - 373 Ly Bon, Thai Binh city, Vietnam

Received 21/09/2021
Revised 28/10/2021; Accepted 01/12/2021

ABSTRACT

Objectives: Identify arsenic level in food in 6 communes of Vu Thu district, Thai Binh province
in 2017.

Method: This is a cross-sectional study.

Result: The study showed that 85,2% of fish samples exceeded the permitted standards (2mg/kg),
in which 100% samples in the bottom of the pond exceeded the permitted standards; The proportion
of fish samples in dry season was higher than that in rainy season and stagnant pond had higher rate
of arsenic level than circulation pond. 100% of mussel and 95% of shellfish had the arsenic level
exceeding the permitted standards (1mg/kg). Only 8,3% of terrestrial vegetable samples and 5% of
aquatic vegetable samples had arsenic level exceeding the permitted limit (1mg/kg).

Conclusion: The food samples at six communes of Vu Thu district, Thai Binh province had arsenic
level exceeding the permitted limit, especially fish at the bottom of pond and shellfish.

Keywords: Arsenic level, in food, fish at the bottom.
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THUC TRANG NHIEM ASEN TRONG THUC PHAM TAI
6 XA HUYEN VU THU TiNH THAI BINH NAM 2017

Lé Thuc Lan"*

, Ninh Thi Nhung?, Pham Ngoc Khai?

'Bé Y té - 1384 Giang Vo, Ba Pinh, Ha Noi, Viét Nam
’Truong Dai hoc Y Dugc Thai Binh - 373 Ly Bén, TP. Thdi Binh, Viét Nam

Ngay nhéan bai: 21 thang 09 nam 2021
Chinh stra ngay: 28 thang 10 ndm 2021; Ngay duyét dang: 01 thang 12 ndm 2021

TOM TAT

Muc tiéu: Xac dinh ham lugng asen trong cac mau thuc pham tai 6 xa huyén Vii Thu, tinh Thai Binh

nam 2017.
Phwong phap: Nghién ciru mé ta cit ngang

Két qua: Két qua nghién ctru cho thiy vé6i cac mau ca c6 85,2% mau vuot tiéu chuan cho phép (2mg/
kg) trong d6 ca & 16p day ao 100% s6 mau vuot tiéu chudn; ty 1é mau ca mua kho cao hon miia mua
va ao tli cao hon ao luu théng. D6i voi nhuyén thé 100% mau trai va 95% mau dc ¢6 ham lugng Asen
vuot tiéu chuén cho phép (1mg/kg). Chi c6 8,3% mau rau trén can va 5% mau rau dudi nudc ¢ ham

Iwong Asen vuot gidi han cho phép (1mg/kg).

Két luan: Cac méu thuc pham tai 6 xi thudc huyén Vii Thu, tinh Thai Binh c6 ty 1& Asen vuot tiéu
chuén chiém ty 1€ cao, dac biét 1a cac loai thyc phérn ca day ao va nhuyén thé.

Tuwr khoa: Ham lugng asen, mau thuc phém, ca day ao.

1. PAT VAN DE

Asen 13 4 kim, c6 s6 nguyén tir 33, asen ton tai trong moi
truong véi 5 hod tri, trong d6 hoa tri Il va V 1a céc trang
thai phd bién hon [1], [2]. Asen gy doc cho con ngudi,
dong vat va mdi truong, trong d6 Arsenate (hoa tri V)
va arsenite (hoa trj III) 1 dang chat doc vo co phd bién
nhat; mdi loai c6 co ché gay doc khac nhau & mdi hoa tri
[3]. Asen vao co thé nguoi chu yéu qua ngudn thire an va
nude udng. Thye pham va nudc udng co ham luong asen

*Tac gia lién h¢
Email: lanlethuc@gmail.com
Dién thoai: (+84) 912 838 432
https://doi.org/10.52163/yhc.v63i1.281
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cao 1a nguy co gay nhiém doc asen [3][4][5].

Viét Nam 1a khu vuc c¢6 mic dd nhiém asen trong
nuoc cao [1]. Huyén Vi Thu, tinh Thai Binh 1a khu
vuc dong bang Séng Hong. Py 1a khu vuc ma mot
s6 nghién ctru trude day cho thiy co ham lugng asen
trong nudc, trong thuyc pham cao [6], [7]. Nham danh
gia thuc trang ham luong asen thyc pham, qua dé tim
ra cac giai phap phong ngira nhiém ddc asen tai huyén
Vii Thu, tinh Thai Binh, ching t6i tién hanh nghién
clru nay.
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2.POI TUQNG VA PHUONG PHAP NGHIEN CUU

Pia diém, thoi gian nghién ciru:

- Pia diém: 6 x3 ndm ven song Héng, thudc huyén Vi
Thu, tinh Thai Binh

- Thoi gian tir thang 6/2016 dén thang 12/2017.

Poi twong nghién ciru: Cha ho gia dinh va cac thanh
vién trong gia dinh dang sinh sdng tai dia ban nghién
ctru ¢6 nuoi, tréng thuy san, cac loai rau phuc vy sinh
hoat gia dinh, chan nuéi va ban cho nguoi dan khéc trén
dia ban.

- Nwéc ao nuéi ca:
+ Ao nudéce luu thong
+ Ao nudc khong Ivu thong (ao tu)

- C4: Phai nuoi trong ao ldy nudc xét nghiém, thoi gian
song tir 1 nam tro 1én va trong lwong phai dat tir 0,8kg
trd lén.

+ Ca song & 16p nudc bé mat: lay 1 trong cac loai ca
sau: ca troi, ca tram trang, ca me.

+ Ca song ¢ 16p nudc day: lay 1 trong cac loai ca sau:
ca tram den, ca tré, ca chép.

- Nhuyén thé: ly tir cdc ao ldy mau nudc xét nghiém
bao gom: Trai, Oc

- Rau: nhitng ho gia dinh ldy miu nudc xét nghiém,
phuc vu bira an cuia gia dinh va nguoi dan dia phuong.

+ Rau tréng trén can: rau cai, rau muéng, rau ngdt

+ Rau trong du6i nue: Rau can, rau mudng, rau rit.
- Cac loai qua: Bi xanh, chudi, ca chua.

- Céc loai cu: Ca rét, ct cai duong, khoai tay.

C6 mau nghién ciru:

Trong do:

n: C& mau xét nghiém

S: B¢ léch chuén ctia xét nghiém Asen qua mot nghién
ctru trude do (S = 2,5)

o: Mirc ¥ nghia théng ké 1dy ¢ ngudng 0=0,05 nén
Z =196

A: khoang sai Iéch cho phép giita gia tri trung binh thu dugc
tir mau nghién ciru va tham sd ciia quan thé (A = 0,65)

Ap dung cong thirc trén c6 n = 57. Thyc té chon n = 60
bao gbm:

- Nudc ao: 60 ao x 2 loai ao x 2 16p nudc x 2 mua =
480 mau

- Cé: 60 mau ca x 2 loai ao x 2 16p nudc x 2 mua =
480 mau

- Nhuyén thé: 60 mau x 2 loai ao x 2 loai nhuyén thé
=240 mau

- Rau: 60 mau rau x 2 loai rau = 120 méu

- Cu = 60 mau; Qua =60 miu

Vay tong sb mau thye pham xét nghiém 1a 1.440 mau
Tiéu chuén ap dung trong nghién ciru:

Quy chuan ky thuat qudc gia vé chét luong nudc
mat (QCVN 08-MT:2015/BTNMT) dugc ban hanh
kém theo Thong tu s6 65/2015/TT-BTNMT ngiy
21/12/2015 ctia Bo Tai nguyén va Moéi truong.

Quyét dinh 46/QD-BYT ngay 19/12/2007 ciia Bo Y té
quy dinh gi¢i han ti da asen c6 trong cac loai thuc phim.

3. KET QUA NGHIEN CUU

Bingl: Gid tri trung binh ham liwgng Asen (mg/kg) trong cd I6p bé mat

Miia Mua mua Mua kho
Loai a0 " X+SD | Trungvi (Min-Max)| X«SD | Trung vi (Min-Max) P
Ao ti 60 2,56+0,89 | 2,43 (1,04-4,85) | 3,38£1,05 | 3,16 (1,14-5.87) 0,11
Ao Iuu théng 60 1,940,76 1,69 (0,23-3,68) | 2,55+0,9 3,03 (1,03-4,37 0,14
Téng 120 2,23+0,89 | 2,06(0,23-4,85) | 2,97+1,06 | 3,09 (1,03-5,87) 0,00
P 0,14 0,08
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Gié tri trung binh ham lugng Asen ¢ mua kho 1a 2,97+1,06 mg/kg cao hon mua mua la 2,23+0,89 mg/kg, su khac
biét voi p< 0,05.

Bdng2: Gida tri trung binh ham lwong Asen (mg/kg) trong cd lop day

Mua Mua mua Mua khé
Loai ao " X+SD Trung vi (Min-Max) X+SD Trung vi (Min-Max) p
Ao tu 60 9,92+2,93 9,38 (5,49-15,69) | 12,53+4,48 | 13,48 (6,14-20,63) 0,22
Ao luu thong 60 6,51+£2,35 6,28 (3,3-11,17) 7,26+2,86 7,31 (3,3-15,17) 0,54
Tong 120 8,21£3,15 7,83 (3,3-15,69) 9,9+4,58 1,039 (3,3-20,63) 0,01
p 0,009 0,02

Gia tri trung binh ham luong Asen trong cé 16p day tai ao tu cao hon ao luu thong & ca mua mua va mua kho, sy
khac biét véi p < 0,05.

Bing 3: Ty I¢ cd viegt tiéu chuin Asen cho phép theo ao theo miia

Loai a0 | Tiéu chuin Mua mua Mua khé Chung
Mila (mg/kg) N 1S§lwgng | Ty 18 % |S6 lwong | T§ 18 % | S6 lwong | TV 18 %

Lp Ao ti 2 60 46 76,6 57 95,0 103 85,8

bemat | A,y thong 2 60 26 433 40 66.6 66 55
Ao ti 2 60 60 100 60 100 120 100

Lép day

Ao luu thong 2 60 60 100 60 100 120 100
Chung 2 240 192 80 217 90,4 409 85,2

L6p bé mit & ao ti ¢ ty 18 ca vuot tidu chudn Asen cho  cho phép thip hon ao ti, mia mua 1a 43,3%, mua kho
phép & mua mua chiém 76,6%, & mua kho chiém toi 1 66,6%.
95%; & ao luu thong co ty 18 ca vuot tidu chuidn Asen

Bing 4: Gid tri trung binh ham lwong Asen (mg/kg) trong nhuyén thé

Nhuyén thé Trai Oc
Loai ao " X+SD Trung vi (Min-Max) X+SD Trung vi (Min-Max) p
Ao tu 60 2,36+1,04 1,9 (1,14-4,53) 2,30+1,04 1,9 (0,93-4,25) 0,7
Ao luu thong 60 2,48+1,06 2,25 (1,11-4,73) 2,33+1,08 2,14 (0,93-4,18) 0,8
Téng 120 2,42+1,05 2,32+1,06 0,44
p 0,533 0,877

Ao i va ao luu thong & ca hai loai nhuyén thé Trai va Oc 14 twong dwong nhau, su khac biét véi p > 0,05.

) 194
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Bdng 5: Gid tri trung binh ham lwong Asen (mg/kg) trong cdc logi rau

Rau cac loai n X+SD Trung vi (Min-Max)
Rau mudng nudc 20 0,261+0,151 0’(())’22_?);549
Rau nuéc Rau cin 20 0,35020,127 0,(1)’73-?),556
Rau rat 20 0,585+0,276 0’2%’?17’ 2
Téng 60 0,398::0,184 0’002’_316’ 2
Cai 20 0,520+0,602 O,(l),23—§,9
Rau can Mubng can 20 0,407+0,293 O’Ofgis’ 5
Ngot 20 0,463+0,396 0,8’63_‘1"556
Téng 60 0,463+0,430 02,’2?2 9
Cai dudng 20 0,186+0,194 0’003’?07’ 62
Cii Cardt 20 0,045+0,026 0’8’2(33’51 |
Khoai tay 20 0,055+0,030 0’8’1(3;515
Téng 60 0,095+0,083 0,3’1({(5,?62
Buoi 20 0,189+0,254 0’8’2%’572
Qua Dua chudt 20 0,362+0,268 %3
0,03-0,95
Chui 20 0,034+0,016 0’001’?03, 08
Téng 60 0,195+0,179 0,3’11_3,572

- Nhom rau can 1a cao nhat 0,463+0,430 mg/kg; tiép kg, thap nhat 1a rau mudng nudc 0,261+0,151mg/kg.
dén 1a nhom rau nudc 14 0,398+0,184 mg/kg, nhom qua

T : . P - Nhom qua cao nhat dbi véi dua chudt 1a 0,362+0,268
va cu ¢6 gia tri trung binh ham luwong Asen thap hon.

mg/kg, budi thdp hon 1a 0,189+0,254mg/kg va thap
- Nhém rau nuéc nhom rau rat cao hon 0,585+0,276 mg/ nhét 1a chubi 0,034+0,016mg/kg.

195



Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no



L.T Lan et al. / Vietnam Journal of Community Medicine, Vol 63, No 1 (2022) 191-198

Bing 6: Ty Ié nhuyén thé, rau, cii qud vwot tiéu chuin Asen cho phép

Tiéu chuan Ti¢u chuin Vuot tiéu chuan
(mg/kg) n .
Loai S6 lwgng Ty 1& %
. N Trai 1 120 120 100
Nhuyén the -
Oc 1 120 114 95
Rau can 1 60 5 8,3
Rau

Rau nuédce 1 60 3 5,0

Cu 1 60 0 0

Qua 1 60 0 0

Ty 1& nhuyén thé vuot tiéu chuan Asen cho phép & mirc
rat cao, trai 1a 100%, 6c chiém 95%. Ty 18 rau, ci, qua
¢6 chtra Asen vuot tiéu chuin cho phép & mirc thap.

4. BAN LUAN

Theo quy dinh gi6i han t6i da Asen cé trong ca cta
Bo Y té 1a 2,0 mg/kg thi cac miu ca 1op bé mit cia ao
tu va ao luu thong ¢ mua kho va cia ao tir muia mua
déu cao trén ngudng quy dinh, chi c6 cic mau ci ¢
16p bé mit ao luu thong mua mua c6 ham lugng Asen
thip dudi ngudng 2mg/kg. Phan tich ty 18 nhiém Asen
trong c4 ao tu va ao luu thong dugc ly gidi la do vao
muia mua, ndong d6 Asen trong nudc ao thip hon nén
ham luong Asen tich tu trong ca ciing thip hon so véi
mua kho. Trong d6 cac loai ca dn ndi nhu ca moi co
ham lwong Asen cao & mirc tir 0,25 dén 0,32 mg/kg
khdi lugng twoi cao gap khoang 2 14n so voi nhom ca dn
tap gdm c4 thai dwong den, ¢4 mang xanh, c4 trach vang
va cao hon gép khoang 2 1an so v6i c4 an thit miéng 16n
(0,13 mg/kg khdi lwong twoi) [8].

Bui Thi Hoa khi khéo sat ham lugng Asen trong thit ca
va trung binh toan co thé cac loai ca hd Tay, Ha Noi:
ham luong Asen cao nhét trong ca rdé phi van (0,690
mg/kg khdi luong twoi), tiép dén l1a trong ca trdi 4n
(0,499 mg/kg), trong ca mé trang hoa nam (0,413mg/
kg) va cudi cing 1a trong ca chép va ca trim co ham
lwong Asen gan tuong duong nhau (twrong tng 13 0,263
va 0,261 mg/kg). Nhin chung, ham lugng Asen trong
cac loai ca & ho Tay van nam trong gii han cho phép
ctia Viét Nam, Uc, Thai Lan nhung cao hon tiéu chuén
ctia Trung Qudc tir 2,6 dén 6,9 1an tiy thudc vao ting
loai ca [9].

N

196

D6i véi cac loai nhuyén thé song & tang nude day déu
cao hon so voi quy dinh gi6i han tdi da Asen c6 trong
nhuyén thé cia B6 Y té 1a 1,0 mg/kg. Ham lugng Asen
trong cac loai trai, b phu thudc rat chit ché vao ham
luong Asen trong ting nude day, dic biét 1a 16p min &
day ao. Két qua nay cia chiing toi kha twong dong véi
nghién ctru cia P Minh Tudn tat ca cac mau dc déu bi
nhiém Asen v&i ham lugng cao hon tiéu chuin cua Bo
Y té tir 1,2-1,8 1an [10].

So sanh véi nghién ctru Bui Thi Hoa ham luong Asen
trong trai, tring truc & hd T4y dao dong tir 0,53 dén
0,6 mg/kg khéi lugng tuoi. Trong d6, ham luong Asen
trong trai phdng, trai canh twong duong nhau, twong
g 13 0,528 mg/kg va 0,529 mg/kg khdi luong tuoi,
thip hon so véi trong tring truc (0,6 mg/kg khéi luong
tuoi) [9]. Nghién ctru cia Nguyén Thi Quynh Trang
phan tich trong mot s mau so huyét va nudc nudi
s0 huyét lay & ba vung thudc ba x3 Long Hoa, An
Théi Pong va Ly Nhon, két qua cho thay ham lwong
Asen la 0,47-0,52mg/kg, khong vuot mirc cho phép
cia TCVN. Nong d6 cua cic kim loai ning trong
nudc nudi s6 huyét ciing khéng vuot muc cho phép
cua TCVN [11].

Phan tich ty 1& nhiém Asen ctia nhuyén thé theo loai ao,
c6 thé thdy cung voi ngudn nude - méi truong séng cia
thily san nhiém Asen thi mot nguyén nhan nita c6 thé
do viéc nudi trong véi quy mo nho 1¢, da sb chua biét
cach quan 1y méi truong nude. C6 thé thiy so véi tiéu
chudn cho phép thi két qua nghién ciru nay cua ching
t6i déu thap hon so véi quy dinh gidi han t6i da Asen c6
trong rau qua cua Bo Y té 1a 1,0 mg/kg. Tuy nhién vin
¢0 8,3% rau can va 5,0% rau nudc c6 chira Asen vuot
tiéu chuan cho phép.
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Két qua nay thap hon Shakya va Khwarunjoo (2013) d
danh gia mirc d6 6 nhiém ctia asen trong nim loai rau 14
xanh khac nhau. Asen 1a 0,9-12,5 mg/kg trong chdi 14,
than cua cac loai rau thir nghiém vuot qua mic MPL do
FAO/WHO [12]. Ciing thap hon so v&i nghién ciru ciia
Luong Thi Hong Van trong thyc vt dung 1am thirc dn
cho ngudi tai mé thiéc Son Duong, Tuyén Quang cho
thiy trong s6 9 mau rau cta qua dugc phén tich, co 6
mau chira ham lugng Asen cao hon TCVN cho phép tir
4 d@én 17 lan (thap nhit 1a 0,42 mg/kg tuoi va cao nhit
la 1,76mg/kg tuoi) [13].

Tuy nhién két qua nghién ctru cia ching toi lai cao
hon so véi mot s tac gia nhu ciia Cao Van Pong, ham
luong Asen trong cac mau nay déu nhé hon gii han
tiéu chuan cho phép [14]. Két qua phan tich trong ng-
hién ctru cua Nguyén Thi Tuyét cho thidy ham luong
kim loai ning doc hai trong cac mau rau cai Ngong cho
thdy: Chi tiéu phén tich Asen trong rau cai ngdng déu
dat tiéu chudn an toan cia BNN&PTNN (2008), mau
thép nhét c6 gia tri 0,11 mg/kg, mau cao nhat co gia tri
0,23 mg/kg [15].

Dbi véi cac loai cii, két qua nghién ciru ctia chung toi
cho thiy khong c6 mau ndo vuot tiéu chuan cho phép,
gié tri trung binh ham lugng Asen cao nhat cii cai dudng
120,186+0,194 mg/kg, khoai tay va ca rét c6 ham lugng
Asen thip hon. Nhom qua gid tri trung binh ham luong
Asen cao nhat dbi v6i dua chudt 1a 0,362+0,268 mg/
kg, budi thip hon 1a 0,189+0,254 mg/kg va thip nhit
1a chudi 0,034+0,016mg/kg. Két qua nghién ciru nay
thap hon két qua nghién ctru ctia mot sd tac gia trong
va ngoai nudc nhu Saiful Islam va cong sy (2016) da
theo ddi cac kim loai néng trong khoai tay, hanh tim va
ca rot dai [16].

5. KET LUAN VA KIEN NGHI

Nghién ctru phan tich 480 méu c4, 240 miu nhuyén thé
va 120 méu rau, 60 mau cii va 60 miu qua cho thy co
85,2% mau c4 vuot tiéu chuan cho phép (2mg/kg) Ddi véi
nhuy@u thé 100% mau trai va 95% mau dc c6 ham luong
Asen vuot tiéu chuan cho phép (1mg/kg). Cac loai ct, qua
déu c6 ham lugng Asen nam trong gidi han cho phép.

Tir két qua nghién ctru cho thdy cin c6 cac giai phap
trong viéc khir nhidm asen tai cic ao nudi trong thuy
san tai huyén Vil Thu, tinh Thai Binh. Bén canh do can
tang cuong nhén thuc, thuc hanh cia nguoi dan trong
viéc phong chdng cac bénh do nhidm doc asen.

TAI LIEU THAM KHAO

(1]

(2]

[4]

[3]

(6]

(8]

[9]

[10]

[11]

IARC Working Group on the Evaluation of
Carcinogenic Risks to Humans. Some drinking-
water disinfectants and contaminants, including
arsenic. IARC Monogr Eval Carcinog Risks
Hum, 2004; 84,1-477.

Humans I.W.G. on the E. of C.R. to, Arsenic and
arsenic compounds, International Agency for
Research on Cancer, 2012.

Kuivenhoven M. and Mason K., Arsenic (Arsine)
Toxicity, StatPearls. StatPearls Publishing,
Treasure Island (FL), 2020.

Hughes MF, Arsenic toxicity and potential
mechanisms of action, Toxicol Lett, 2002;
133(1), 1-16.

Pakulska D, Czerczak S, Hazardous effects of
arsine: a short review. Int J Occup Med Environ
Health, 2006; 19(1), 36—44.

Williams L, Schoof RA, Yager JW et al., Arsenic
Bioaccumulation in Freshwater Fishes, Hum Ecol
Risk Assess Int J, 2006; 12(5), 904-923.

Shakya P, Khwaounjoo N, Heavy Metal
Contamination in Green Leafy Vegetables
Collected From Different Market Sites of
Kathmandu and Their Associated Health Risks.
Sci World, 2013; 11.

Islam M, Hoque M, Concentrations of heavy
metals in vegetables around the industrial area
of Dhaka city, Bangladesh and health risk
assessment, Int Food Res J, 2014; 21(6): 2121-
2126.

9.Hai NK, Arsenic risks in water supply on
health of Red River Delta community and
solutions, 2010.

Health Environment Management Agency,
Evaluation therisks ofusing arsenic contaminated-
water supply on health of people at 10 communes
in Hanoi, Ha Nam, Hung Yen, Tien Giang, Dong

Thap in 2008, 2011.

Hoa BT, Distribution and circulation of arsenic
in the main components of West Lake ecosystem,
Hanoi, A PhD thesis, University of Science,
Vietnam National University, 2016.

197



Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no



[12]

[13]

[14]

L.T Lan et al. / Vietnam Journal of Community Medicine, Vol 63, No 1 (2022) 191-198

Tuan DM, A study on heavy metals residuing
in aquatic animals (shell) on Cau river flowing
through Thai Nguyen city, 2012.

Trang NTQ, An evaluation of arsenic, cadimi
and lead concentration in anadara granosa and
their culture water in some communes in Can Gio
district, Ho Chi Minh City. Scientific Journal of
Sai Gon University, 2015; 1(26): 151-159.

Van LTH, The concentration of lead, tin and
arsenic in plants used for human food grown at
Son Duong tin mine area, Tuyen Quang province,

198

[15]

[16]

Journal of Biology, 2007; 29(1): 55-59.

Dong CV, Deternimation of arsenic in food by
atomic absorption spectroscopy using hydride
technique (HVG-AAS) and confirmation by ICP-
MS, A master thesis in Chemistry, University of
Education - Thai Nguyen University, 2013.

Tuyet NT, Residues of nitrate (NO3), Arsenic
(As), Lead (Pb) and Cadmium (Cd) in spinach
grown in Xom Dong area, Dong Bam Commune,

Thai Nguyen city, Journal of Science and
Technology, 2017; 96(08): 273-277.


Prinect Color Editor
Page is color controlled with Prinect Color Editor 4.0.55
Copyright 2008 Heidelberger Druckmaschinen AG
http://www.heidelberg.com

You can view actual document colors and color spaces, with the free Color Editor (Viewer), a Plug-In from the Prinect PDF Toolbox. Please request a PDF Toolbox CD from your local Heidelberg office in order to install it on your computer.

Applied Color Management Settings:
Output Intent (Press Profile): GrayCoated_hdm.icc

RGB Image:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

RGB Graphic:
Profile: eciRGB.icc
Rendering Intent: Perceptual
Black Point Compensation: no

CMYK Image:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

CMYK Graphic:
Profile: ISOcoated_v2_eci.icc
Rendering Intent: Perceptual
Black Point Compensation: no
Preserve Black: no

Device Independent RGB/Lab Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent RGB/Lab Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Image:
Rendering Intent: Perceptual
Black Point Compensation: no

Device Independent CMYK/Gray Graphic:
Rendering Intent: Perceptual
Black Point Compensation: no

Turn R=G=B (Tolerance 0.5%) Graphic into Gray: yes

Turn C=M=Y,K=0 (Tolerance 0.1%) Graphic into Gray: no
CMM for overprinting CMYK graphic: no
Gray Image: Apply CMYK Profile: no
Gray Graphic: Apply CMYK Profile: no
Treat Calibrated RGB as Device RGB: no
Treat Calibrated Gray as Device Gray: yes
Remove embedded non-CMYK Profiles: no
Remove embedded CMYK Profiles: yes

Applied Miscellaneous Settings:
Colors to knockout: yes
Gray to knockout: yes
Pure black to overprint: no
Turn Overprint CMYK White to Knockout: yes
Turn Overprinting Device Gray to K: no
CMYK Overprint mode: set to OPM1 if not set
Create "All" from 4x100% CMYK: no
Delete "All" Colors: no
Convert "All" to K: no





