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Tém tit. Nghién ciru dugc tién hanh tai lang

tinh Bic Ninh, ngoai thanh Ha Noi. 45 miu ga

nghé tdi ché nhom xa Van Mén, huyén Yén Phong,
o dugc 14y ngdu nhién dé phén tich ham lugng chi

(Pb) bao gbm 35 mau gao tir khu vuc néng nghi¢p cé anh hudng b&i ngudn thai cia lang nghé

(viing 6 nhim) va 10 méu gao tir ving it chju an
d6i chimg. Chi s liéu lugng rui ro (HQI) dugc t
truong My (US-EPA). Két qua cho thay ham lur
ppm) cao hon c6 y nghia so voi vun abi chirn

:

san phim nong nghiép ctia lang nghe. Chi s0 licu lu

h hudng do ngudn thai cua lang nghé 1am khu virc
inh toan theo huéng dén ciia Co quan bao vé Moi

ong Pb trong méu gao & khu vyc lang nghé (0,057

(0,029 ppm) cho théy xu huémg tich Iy Pb trong
gng rui ro (HQI) ciia Pb tir gao nam trong gigi

han cho phép theo quy dinh cia US-EPA (HQI <1). Tuy nhién, HQI ctia ving & nhiém cao hon tir
1.5 - 2 14n so véi viing ddi chimg. HQI dat cao nhat & lira tudi lao dong chinh (13-60 tudi) va HQI
cia nit & ving 6 nhim thi cao hon so véi HQI & nam gi6i. K&t qua nghién ctru budc dau da thiy
dugc nguy co tich lity Pb gao va mirc d§ rii ro déi véi sirc khée nguoi dén tai lang nghé tai ché
nh6m. Nghién ciru ndy mi chi tinh chi sb HQI tir gao. Do vay cdc ngudn tham nhap khéc nhur hit
thd, qua bui, qua nugc udng va céc nguodn thirc &n khac cén phai dugc xem xét trong nghién ciru
tiép theo dé danh gia chinh xac hon vé HQI va @8 xuét cac phuong 4n giam thiéu.

Tir khéa: Chi, tich lily, gao, stc khoe, liéu luong rui ro (HQI).

1. Dit vén &

Su phat trién khong bén vitng, trong d6 cd
hoat dong san xuat ctia cic lang nghé lam cho
gia ting sy di chuyén cua kim loai ning trong
méi trudng [1]. Sy phét thai kim loai nang do
hoat dong ciia con ngudi c6 thé gia ting ngudn
cho céc chat nay duge dua vao mdi truong dat,
tham nhap truc tiép vao nude udng va/hogic hip
thu vao trong céy luong thyc, rau qua, dong vat,
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tir d6 tidm 4n nguy co phoi nhiém cho con
ngudi [2-5]. Mot s6 kim loai ning, trong dé co
chi (Pb), lam kim ham sy phét trién clia xwong.
Ngudi phoi nhidm ldu véi Pb c6 thé bj anh
huéng dén tri nhé, giam kha n3ng phan (ng véi
c4c hién tugng, anh hudng dén kha ning linh
hoat [6]. Pdc tinh cép ctia Pb ddi voi con ngudi
con do Pb ¢6 thé gdy irc ché mot s enzym quan
trong lam rdi loan qué trinh tao huyét & tiy, phé
v& qua trinh tao héng ciu, géy hai dén hé than
kinh, nhét 12 d6i véi hé than kinh cta tré so
sinh, tré em... [7].
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Thuc phim va db uéng 1a con dudng chi
yéu dé kim loai ning thim nhap vio co thé con
ngudi [8]. P ¢ nhiéu nghién ctru v& sy thim
nhap cua kim loai ning vao co thé con nguoi
thdng qua thic &n hang ngdy nhu c4, dong vat
day, thit, rau,...[9]. Tuy nhién, cac nghién cuu
vé nguy co phoi nhiém kim loai nang tir ngudn
lwong thue (ngii c¢bc) con it nhidu han ché. Thuc
té, céc loai ngii cbc 14 luong thuc du'orc sir dung
nhiéu nhét trong tit ca cac ché do an uong hang
ngay trén thé gidi. Tai cic nudc chau A, trong
d6 cé Viét Nam, gao la loai lwong thuc dugc sir
dung phd bién nhét trong khiu phan in hing
ngay cua ngudi dan [10].

Viéc danh gia nguy co tich liiy chit 6 nhiém
trong mdi trudong noéi chung va kim loai ning
néi riéng dén sire khoe con ngudi van con dang
la van dé méi, dic biét dbi voi Viét Nam.
Nghién ciru ndy budc dau tiép can chi s8 lidu
lugng rui ro (HQI) dé danh gia nguy co phoi
nhiém Pb di véi sirc khoe con ngudi qua viée
str dung luong thuc (gao) tai lang nghé tai ché
kim loai thudc viing ngoai 6 Ha Noi.

2. Doi twgng va phuong phap nghién citu
2.1. Pia diém nghién ciru

Nghién ctru dugc tién hanh tai ling nghé tai

ché Man Xa, thuéc xa Vian Mén, huyén Yén
Phong, tinh Bic Ninh, day dugc coi la ving
ngoai 6 clia thanh phé Ha Ngi (Hinh 1). Xa Van
Mén, cach Ha Néi khodng 25 km vé phia Dong
Bic, c6 dién tich tir nhién 415,5 ha trong d6 c6
251 ha dit ndng nghiép (bao gdm 240 ha dat
canh tic va 11 ha mjt nuéc). Lang nghé Man
X4 hién c6 tdng sb 525 ho véi 2570 nhan khéu
chit yéu 1am nghé tai ché nhém va kim loai
mau. D6 tudi bit ddu tham gia lao dong trong
lang 14 tir 13 tudi. Nghé dic nhém bét ddu hinh
thanh tir nim 1958, véi quy mé san xuét tueong
d4i 1ém, mdi ngay lang nghé Man X4 sir dung
hang chuc tin phé lidu 1am nguyén liéu d4u vao
(8.000 tAn/nam), trong d6 cha yéu li nhom
(khoang 70%), chi (khoang 7%), con lai 1a kim
loai hdn tap khéc (Cu, Zn, Fe...)[11,12].

X4 bong Tho (cach xa Van Mén 3 km vé
phia Pong Bic) dugc lva chon lam diém nghién
ctru ddi ching. Xa Dong Tho hién c6 1.480 ho,
6.690 khdu va 327 ha dét canh tic lda, 26 ha
dién tich mit nudc nudi ca. Nong nghiép van
déng vai chu yéu trong co cu kinh té cia X3,
thé hién trong co c4u kinh té voi 56,4% ngudn
thu 12 tir néng nghiép, 43,6% la tir dich vu
(budn ban ndng cu: cay, bira, niém, héi...) va
tiéu thi cng nghiép (moc dan dung) [11].

Hinh 1. So db vi tri khu vuc nghién ciru.
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2.2. Phuomg phdp nghién curu
2.2.1. Piéu tra, phong van

Nghién ciru sir dung phuong phap danh gla
nhanh c6 su tham gia cua nguoi dan (PRA) aé
thu thap thong tin. 60 hd dan du'qc lya chon
ngau nhién @& tién hanh phong van, thu thdp
théng tin tai cac khu vurc nghién ciu (30 ho tai
x4 Van M6n va 30 ho tai x3 Pong Tho). Cac
thong tin dugc thu thap dé phuc vu cho nghién
clru ndy bao gém:

- Thong tin co ban vé kinh té hd gia dinh,

- Théng tin cac chi sb6 y sinh (tudi, gisi,
chiéu cao, cin ning...),

- Théng tin vé ngudn nudc, phan boén sir
dung cho ndng nghiép,

- Théng tin vé tiéu thu luong thyc, thuc
pham (ngu@)n géc, cach thirc sir dung thirc an,
tAn sut tiéu thu céc loai thirc an...).

2.2.2.Pheong phdp thu thdp va xie Iy mdu gact

Téng sé ¢6 45 mAu lta duge thu thip nglu
nhién dé xir ly thanh mau gao va phan tich ham
luong chi. Trong do6 c6 35 mau dugce 14y tai khu
vuc canh tic lha cia lang nghe tai ché nhém
Vin Mon (ving 6 nhiém), 10 mau duge lay tai
khu vuc canh tac lua ctia x& Dong Tho dé lam
khu vue déi chimg. Cac mau duge chuyén vé
phong thi nghiém va tich riéng hat bang diia
tre, sau do duge phoi kh6 khong khi, sdy kho
trong tu sdy & nhlet dd 70-80°C, tach vo trau
bing chdy va cbi st thu duge mau gao. Céc
miu gao dugc bao quan trong tdi lynon (PE)
trong diéu kién thodng mat.

2.2.3. Phdn tich ham luong Pb trong gao

M3iu gao duge cong pha bing dung dich
HNO, dic (65%) vai ty 16 chiét rit 2:15 (2g
gao: 15ml HNO; dac), dung dich sau khi cong
pha du’orc dinh mirc dén thé tich xéac dinh, loc
qua gidy loc bang xanh va ding dé xac ham

lugng Pb sir dung méay ICP-MS (Inductively
Coupled Plasma Mass Spectrometry - May
quang phd hdp phu cidm tmng kép plasma) bé
dam bao d6 chinh x4c cua phép phan tich, tt ca
c4c mAu gao déu dugc phén tich 2 1an lap lai va
phén tich kém vé&i mau chuén.

2.2.4. Phuong phdp tinh todn chi $O Pl ro

Theo phirong phép ctia US-EPA, cong thirce
chung dé tinh chi s6 1iéu lrgng rii ro cia mot
chit dén strc khoe con ngudi nhu sau [9,13]:

Hor 22 (M
RID
Trong do:

-HQI: Chi sb liéu lugng ri ro
- RfD: Liéu luong nén (mgkg'ngay') -
Liéu lu'omg doc chit wéc tinh con ngudi tiép
xtc véi chit can tinh trong mot ngdy ma khong
xay ra mdt nguy co nao dbi vai strc khoe trong
sudt ca doi. Theo FAO/WHO (1984) RfD cuia
Pb trong thyc phdm: 4.10° mgkg'.ngay"' [14]. -

- ADD: Liéu luong ddc chét can tinh dua
vao co thé trung binh hang ngay (mgkg' .ngay™).
Néu tinh ADD cua Pb tir ngudn luong thyc cho
con ngudi, ta c6 thé 4p dung cong thirc sau:

C x IR x EF x ED

ADD = 2
BW x AT

Trong do

- C: Néng do Pb trong luong thyc (mg.kg™)

- IR: Lugng luong thyc sir dung mét ngay
(kgngay™)

- EF: Tén suit “phoi nhiém” ngudn luong
thue (ngay.nam™)

- ED: Khoang thoi gian phoi nhiém (nim)

- BW: Trong lugng co thé (kg)
- AT: Thoi gian phoi nhiém trung binh
(ngay. Doi v6i cdc nghién ‘clru vdi cdc chit
khong giy ung thu tirc thoi thi AT = ED x 365
va EF =365 ngay.
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Theo danh gia cua US-EPA khi HQI > I:
C6 nghia 1a doc chét c6 thé gy nén céc tic dong
¢6 hai dbi vdi stre khoe con nguoi. Nguoc lat,
néu HQI < 1 chua xuét hién cac tac dong cé hai.

2.2.5. Xir ly 56 liéu

Chuong trinh MS-Access, MS-Excel va
Statistic for Wins 5.0 dugec sir dung dé, tng
hop, tinh toén va xir ly thdng ké. Su khéc
biét'vé gia trj trung binh tinh theo luat phan
phéi Student véi a=0,05.

3. Két qua nghién ciru va thao luén
3.1. Ham lwgng Pb trong gao ving nghién ciru

Két qua phan tich ham lugng Pb trong méu
gao tai khu virc x4 Vian Moén (viing 6 nhiém) va
ving d6i ching dugc thé hién trén Hinh 2. Ham
luo’ng Pb trong gao tai khu vyc lang nghé tai
ché nhém dao ddng trong khoang tir 0,023 dén
0,115 ppm, trung binh 0,057 ppm, cao hon so
v6i viing dbi chimg (dao dong trong khoang tir
0,014 -0,047 ppm, trung binh 1a 0,029 ppm).

%121 1¢ FAO/WHO (0,1 ppm)
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Hinh 2. Ham lugng Pb trong gao canh tac trén dit néng nghiép cua lang nghe va dbi chimg. Ky hiéu khac biét
bdi céc ky tir trén hinh thé hién sy khac nhau c6 y nghia thén g ké gitra hai khu vyc.

Thong thudng, dé danh gid mirc d6 6 nhiém
kim loai ning trong ndng san, ngudi ta thuong
hay so sanh véi gié trj ghi trong tiéu chudn. Tuy
nhién, bo tiéu chuin vé Pb trong gao cia Viét
Nam hién nay chua d?ly du, vi vdy bén canh
viéc so sanh v6i ham lugng Pb trong gao giita
hai ving sach va 6 nhiém, nhém tac gia con sir
dung mirc khuyén céo vé& Pb do FAO/WHO va
EC ban hanh, va tiéu chudn Pb trong gao sach
ctia mot s6 nude chau A (Nhit Ban, Dai Loan)
dé c6 cin cir so sanh danh gia két qua thu dugc
[2,3,15]. Tét ca miu gao cua ca hai viing déu co6

ham Iugng Pb thip hon nhidu muc Pb trung
binh theo tiéu chuén gao sach cua Nhit Ban va
Pai Loan va déu nim trong ngudng an toan
theo khuyén cdo cia FAO/WHO (< 0,1 ppm) va
EC (<0,2 ppm). Pang chu y la: tit ca 100%
méu ddi chimg c6 ham lugng Pb < 0,05 ppm
trong khi ¢6 t&i 50% sb miu gao Vin Mén c6
ham lugng Pb > 0,05 ppm. Xu huéng tich luy
Pb trong gao Van Mén so véi viing dbi chimg
thé hién ro rét.
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3.2. Danh gid chi sé liéu luong rii ro ciia Pb tir
gao tgi khu vwec nghién ciru

3.2.1. Két qua khao sdt Vvé cdn ndng cua
nguoi dan khu viec nghién cuu

S6 licu vé diéu tra vé trong lugng co thé cua
ngudi din cia hai vung la kha tuong dong
(trong lugng trung binh 1a 45 kg dbi véi ving
dbi chimg va 44,7 kg ddi v6i ving 6 nhiém). So
sanh vé& can naing theo gidi tinh gitra 2 khu vue
nghién ciru ciing khong thay sy khac biét ¢ y
nghia théng ké. Trong lugng trung binh cla
nam va nir & khu vuce lang nghé 14n luot 14 47,9
kg va 41,5kg, khu vyc ddi ching 1a 48 kg va
42,9 kg (Hinh 3).

Trong luong co thé phan chia theo do tudi
trinh bay & Hinh 4 cho thdy: ddi véi ca 2 ving
nghién ciru, trong lugng co thé ting dan va dat
16m nhit & nhom tudi tir 13-60 tudi (dat 50,4 kg
dbi véi ving dbi chimg va 48,9 kg dbi véi viing
6 nhiém) sau d6 giam di c6 y nghia thong ké &
nhém tudi trén 60 tudi (trung binh dat 43,8 kg
déi voi ving d6i chimg va 45,2 kg d6i v&i ving
6 nhiém). Twong ty nhu so sanh vé can ning
theo gi6i tinh, thé trong theo 1ra tudi clia nguoi
dan gifra 2 vang nghién ciru ciing khdng thay sy
khéc biét ¢ y nghia thong keé.

w o \iing ddi chimql_

A

Trong Iwong (kg,

204k~
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Hinh 3. Trong luong co thé ciia ngudi dan
phén chia theo gidi.

Sl ,Lu’o’ng gao tiéu thy va lwong Pb dua
vao co thé qua gao

Theo két qua didu tra, ciing gidng nhu dai
da sb cu dan Chau A néi chung, gao Ia luong
thyc chii yéu cia ngudi dan trong khu vuc
nghién ctru. Lugng gao tiéu thyu cia ngudi dan
trong vung nghién ciru dugc théng ké trong
Bang 2:

60 (@ Ving dbi chimgl—— )
_® Ving & nhiém

B
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Hinh 4. Trong lugng co thé cta ngudi dan
phén chia theo lra tudi.

Bang 2. Lugng gao tiéu thu clia ngudi dén viung
nghién ciru

Luong gao tiéu thy

1 S
Thong sb théng ké ———(B:1gUOT 23V’ )
Ving doi ; .x
; Ving 6 nhiém
chimg
S6 ngudi dugc 136 128
diéu tra
Khoang dao dong 60-960 60-1000
Trung binh 418 | 432
D6 léch chuan 170 195

CV% 40 45
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Két qua diéu tra cho théy, khdng c6 su khac
biét c6 ¥ nghia vé lrong gao sir dung ctia ngudi
dan & 2 khu vuc (6 nhiém va di chimg). Luong
gao sir dung trung binh dao dong tir 418-432
g.ngudi’ .ngay!. Nhu vay, sb lidu didu tra vé
luong gao tiéu thu tai hai diém nghién ciru
tuong tu véi sb liéu théng ké cta Vién Dinh
dudng cong b (dugc By Y té phé duyét kém
theo, Quyét dinh s6 2824/QD-BYT), theo d6
lwrgng gao binh quin 1 ngudi/ngdy khu vuc
thanh thi la 350 gram (tuong duong 10,5 kg
gao/nguoi/thang), khu vuc néng thon 450 gram
(twong duong 13,5 kg gao/ngudi/thang) [16].

Tinh toan lugng Pb dua vio co thé hang
ngay trén co s& lugng gao sir dung hang ngay
cta 1 ngudi va ham lugng Pb ¢ trong gao dugc
két qua ghi trong Béang 3.

Béng 3. Lugng Pb dua vao co thé trong mot ngay
(ADD)

nghién ctu phu thuge chii yéu vao ham lrong
Pb trong gao.

3.2.3. Chi sé liéu luong rui ro cua Pb nr
gao doi voi sirc khée nguoi dan vitng nghién
cteu

Két qua tinh toan chi sb lidu lugng rii ro
cua Pb tir gao ddi véi ngudi dan dugce thé hién
trong Bang 4.

Béng 4. Chi s6 liéu lugng riii ro (HQI) ciia Pb tir gao
doi véi stre khoe ngudi din

Chi s6 lidu lirgng rui ro cia Pb

Thong so : T~
théngke  Yungdoi Viing 6 nhifm
chimg
S6 ngudi 136 128
Lén nhét 0,0212 0,0277
Nho nhét 0,2068 0,3572
Trung binh 0,0595 0,0995
Do léch chudn  0,0302 0,0548
CV% 50,6 55,1

- = g
Théng sé Pb (mg.kg ~.ngay™)

thongké  vung déiching Ving 6 nhidh

S6 ngudi 136 128

Khoang dao  0,8.10°-82.10* 1,1.10%1,4.107
dong

Trung binh 2,5.10* 4,3.10*

D6 léch chudn  1,38.10° 2,65.10*

CV% 55,2 61,5

Két qua tinh toan cho thdy lugng Pb dura
vao co thé trong ving 6 nhiém (4,3.10” mgkg”.
ngay™) cao hon gin 1,5 lan so véi ving dbi
chimg. Nhu vay, két qua tinh toan ADD theo
cong thirc cia US-EPA [16] Ia hoan toan tuong
quan thuin véi cac két qua phan tich ham lugng
Pb trong gao & vung nghién ciru. Nhur vay, theo
nhu cong thie tinh toan lugng Pb dua vao co
thé trong mdt ngay (2) thi gi4 tri ADD phu
thudc phan 16n vao ham lwgng Pb trong gao.
Hay néi cach khéc, nguy co rii ro tir Pb cta
ngudi dan theo nhu cong thitc (1) & hai ving

Theo sb lidu v& HQI trinh bay & Bang 2,
mic du lugng gao duge sir dung ¢ hai ving
khéng c6 sy khac biét nhiéu nhung HQI & vung
6 nhiém van cao hon viing di chimg (Béang 4),
cy thé la: HQI ving 6 nhidm (trung binh 1A
0,0995); cao gap 2 l4n so v&i HQI & ving dbi
ching (trung binh dat 0,0595). Piéu nay c6
nghia ngudi ddn Vian M6n phai chju nguy co
anh hudng cia Pb trong gao ddi véi sirc khoe
cao hon gan 2 1an so véi dan ving d6i ching tai
x3 Déng Tho. Tuy nhién, so sanh véi mic gidi
han vé HQI ctia US-EPA dua ra (<1), thi HQI
clia c4 hai viing vén trong ngudng an toan.

Theo két qua tinh toin HQI tinh theo gi6i
clia Pb thé hién trong Hinh 5: gia tri HQI cta c&
nam 14n nit trong 2 viing chi dao ddng tir 0,06-
0,11; thép hon 10 13n so v&i ngudng anh hudng
theo huéng din ctia US-EPA (<1), do d6 chua
xudt hién anh hudng xdu déi véi sic khoe
nguoi dén do su tich Iy Pb trong gao.
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Hinh 5. HQI theo gi6i clia Pb tir gao dbi véi
sirc khoe nguoi déan.

Mot didm dang luu y 13 trong khi HQI nir
gidi va nam gidi trong vung d6i chimg 14 twong
dbng nhau, thi HQI cta nit gi6i trong ving 6
nhiém c6 xu huéng cao hon sao véi nam gidgi.
Do theo nhir két qua diéu tra, nit gi6i c6 cén
ning trung binh thdp hon so véi nam gidi, vi
vdy ADD cua nam gi6i s&€ nhé hon nit gidi nén
gia tri HQI cta nir cao hon so vdi nam. Mit
khac, theo c4c nghién ctru da tién hanh trén thé
gi6i [11; 12; 14], phu nit thudng mén cam véi
doc chét hon so v6i nam gidi dic biét 1a phu nir
mang thai, do d6 v&i két qua HQI ctia phu nit
vung ling nghé cao hon nam giGi thi cin thiét
phai c6 nhitng canh béo nghiém tic d6i voi van
@& strc khoe cong ddng nhit 1a v&i d6i tugng lao
dong 1am nghé tai ché 1a nir.

Chi s6 HQI phén chia theo d6 tudi trinh bay
& Hinh 6 cho thiy: d6i véi ving d6i chimg,
HQI ting din 18n theo do 16n cia lira tudi, hay
néi cach khac HQI ting theo thoi gian séng (1dn
hrgt 14 0,049; 0,061; 0,066). Con trong ving 6
nhiém gia tri HQI cao nhit tip trung & nhém
lira tudi tir 13-60 tudi (dat 0,107), day 1a nhém
lira tudi tham gia lao dong chinh va cé lugng
tiéu thu gao 16n nhit, do d6 kha ning tich liiy
Pb tir thuc phdm cua nhom tudi nay 1a rat cao;
HQI & nhém tudi trén 60 tudi cao hon so véi
HQ & nhém tudi nhd hon 13 tudi (0,099 so véi
0,075) c6 thé do thoi gian phoi nhiém dbi véi

Hinh 6. HQI theo lira tudi ciia Pb tir gao dbi voi
sirc khée nguoi dan.

Pb & lira tudi trén 60 tudi dai hon so véi lira tudi
dudi 13 tudi.

Nhin chung trong tit ca cac nhém tudi lao
dong, HQI ciia Pb d6i v&i ngudi déan trong viing
6 nhiém cao hon tir 1,5 dén 2 lan so véi HQI
ctia Pb trong ving d6i chitng. Tuy nhién, theo
tiéu chudn ma US-EPA dua ra HQI cua Pb tir
gao d6i voi sirc khoe ngudi dan ving dbi chimg
va ca ving lang nghé xét theo theo dd tudi vén
nim trong ngudng an toan (<1). Nhung nhitng
canh bio vé nguy co anh dbi véi.stc khoe
ngudi dén lang nghé do phoi nhiém Pb thong
qua thyc phdm 12 vin cén thiét.

X A
Ket luin

Két qua nghién ctru cho thdy da c6 su khac
biét vé ham luong Pb trong cac mau gao canh
tac trén dit nong nghiép cua lang nghé tai ché
nhém so v6i miu gao & khu vyc dbi chimg.
Ham lugng Pb trung binh trong miu gao Vin
Mbn 12 0,059 ppm cao gép 2 14n so véi viing dbi
chimg (0,029 ppm). Tuy nhién, tit ca cac miu
gao cua ca hai ving déu c6 ham lugng Pb nim
trong ngudng an toan theo khuyén nghi cia
WHO ciing nhu tiéu chudn ctia mot sé nude
nhu Nhit Ban va Pai Loan.
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Chi sb liéu lugng rai ro (HQI) nim trong
ngudng an toan cia US-EPA. Tuy nhién, HQI
ving 6 nhiém luén cao hon so véi ving dbi
chimg (trung binh 1a 0,0995 so véi 0,0595).
HQI phén theo giéi ciia ving 6 nhiém (nam la
0,096, nit 13 0,110) cao hon tir 1,5 - 2 14n so véi
viing d6i chimg (nam 1a 0,062, nir 1a 0,059).
Trong tAt ca cc nhém tudi lao dong, HQI ving
6 nhiém cao hon tir 1,5 dén 2 14n so véi ving
dbi chimg, trong d6 HQI cao nhét (0,107) tap
trung & nhém tudi lao ddng chinh (13-60 tudi) tai
viing 6 nhiém.

Loi cam on

Nghién ciru nay dugc hoan thanh véi su tai
trg kinh phi cua SIDA trong khudn khé du an
SAREC REF SWE-2005-317 hop téac gitra Vién
Thd nhudmg Nong héa (SFRI-VAAS), Dé tai
QT-09-60, Trudong Pai hoc Khoa hoc Ty nhién
(HUS-VNU) va Pai hoc Khoa hoc Néng nghié’p
Thuy Dién (SLU). T4p thé tic gia xin chén
thanh cdm on sy tai tro ndy ciing nhu su hd trg
vé chuyén mén cua Vién NC Sir dung dit
Macaulay, Vuong quéc Anh (MLURI) .
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Potential public health risks due to dietary intake of lead (Pb)
from rice in a metal recycling village in Bac Ninh province in
the Red River delta
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This study was carried out in Van Mon commune, Yen Phong district, Bac Ninh province (25 km
from Hanoi City), where paddy soils and rice crops can be assumed to have been affected by
wastewater, smoke and dust from metal recycling (mainly Al) villages for more than 40 years. In this
study, the concentrations of lead (Pb) in 45 samples of polished rice were investigated. The analytical
results indicated that the concentrations of Pb fn polished rice grain (digested in boiling concentrated
HNQO;) from fields unlikely to be affected with contamination (background site) were within the
acceptable range for rice indicated by the Proposed Maximum Levels for Pb of FAO/WHO, EC and
with reference values from Japan and Taiwan. However, the concentrations of Pb in rice samples from
contaminated areas of the study site were elevated and roughly twice the concentrations associated
with the background site. The potentiai health risk to the local population through ingestion of rice
was evaluated in this study. Hazard quotient index (HQI; defined as the ratio of actual daily intake to
‘safe’ daily intake) for dietary Pb for the background site was <1, indicating that actual intake was
within ‘safe’ limits. However, in the contaminated site the HQI of Pb was 1.5-2 times higher than in
the background site. The highest HQI was associated with individuals of working age (13-60 years).
The HQI of the contaminated site tended to be higher than at background site for both gender groups.
The current study has only investigated exposure from a single heavy metal (Pb) via a single exposure
pathway (rice ingestion). Multi-pathway risk assessment based HQ of exposure to a range of heavy
metals as well as other exposure pathways such as inhalation of metals (e.g. in dust), ingestion of
drinking water and other food items need to be included to further understand the situation in this area
and to suggest remediation options.

Keywords: Lead (Pb), contamination, accumulation, polished rice, health risk, HQI.



