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Tom tat Nghién ciru dugc tién hanh tai lang nghé tai ché nhom xa Van Maon, huyén Yén Phong,
tinh Bic Ninh, ngoai thanh Ha N¢i. 45 mau gao duoc Iay ngau nhién dé phan tich ham lwong chi
(Pb) bao gom 35 mau gao tir khu vac ndng nghiép co anh huong boi nguon thai caa lang nghé
(ving 6 nhiém) va 10 mau gao tir vang it chiu anh huéng do nguon thai cualang nghé 1am khu vuc
dbi chirng. Chi 5 lidu lwong rii ro (HQI) duoc tinh toan theo hudéng dan cua Co quan bao vé M6
truong My (USEPA) Két qua cho thay ham luong Pb trong mau gao ¢ khu vuc lang nghé (0,057
ppm) cao hon ¢6 y nghia so véi ving dbi chung (0,029 ppm) cho thdy xu huong tich lay Pb trong
san pham néng nghiép caa lang nghé. Chi sb liéu luong rui ro (HQI) cua Pb tir gao nam trong giéi
han cho pheép theo quy dinh cia US-EPA (HQI <1). Tuy nhién, HQI cia ving 6 nhiém cao hon tir
1,5- 2 1an so voi vung d6i chung. HQI dat cao nhat ¢ lta tudi lao dong chinh (13-60 tu0|) vaHQl
cta nir & ving 6 nhiém thi cao hon so véi HQI ¢ nam glorl Két qua nghlen ctru budc dau da thay
dwgc nguy co tich Iuy Pb gao vamirc do rui ro dbi vai sic khoe nguoi dén tai lang nghé téi ché
nhdm. Nghién ciru nay méi chi tinh chi 50 HQI tir gao. Do vay cac nguon tham nhap khac nhu hit
the, qua byi, qua nuéc udng va cac ngu0n thirc an khac can phai duoc xem xét trong nghién cau

tiép theo dé danh gia chinh xéc hon vé HQI va dé xuat cac phuong an giam thiéu.
Tur khda: Chi, tich lity, gao, sirc khoe, lidu lwong rui ro (HQI).

1. D3t van dé

Sy phét trién khéng bén vitng, trong d6 co
hoat dong san xuét caa cac lang nghé 1am cho
gia ting sy di chuyén caa kim loai ning trong
mbi truong [1]. Su phét thai kim loai nang do
hoat dong ciia con ngudi ¢é thé gia tang nguon
cho céc chit nay dugc dua vao mdi truong dat,
tham nhap truc tiép vao nudc udng valhoic hip
thu vao trong cay luwong thuc, rau qua, dong vat,
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tir d6 tiém an nguy co phoi nhidm cho con
nguoi [2-5]. M6t sd kim loai ning, trong d6 co
chi (Pb), lam kim ham sy phét trién caa xuong.
Ngudi phoi nhidm lau véi Pb co thé bi anh
huong dén tri nhé, giam kha nang phan tng véi
céc hién tuong, anh huong dén kha nang linh
hoat [6]. Doc tinh cip caa Pb ddi véi con nguoi
con do Pb c6 thé gay rc ché mot sb enzym quan
trong lam réi loan qué trinh tao huyét & tay, pha
v& qué trinh tao hong cAu, gay hai dén hé than
kinh, nhat 1a d6i véi hé than kinh caatré so
sinh, tré em... [7].
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Thuc pham va d6 uéng la con duong cha
yéu dé kim loai nang thdm nhip vao co thé con
nguoi [8]. PA ¢6 nhidu nghién ctru vé sy tham
nhap cia kim loai ning vao co thé con nguoi
théng qua thirc an hang ngay nhu ¢4, dong vat
déy, thit, rau,...[9]. Tuy nhién, cac nghién ctu
vé nguy co phoi nhiém kim loai ning tir nguon
lwong thuc (ngii c5c) con it nhiéu han ché. Thuc
té, cac loai ngii coc la lwong thuc duoc sir dung
nhiéu nhét trong tit ca cac ché do an udng hang
ngdy trén thé gisi. Tai cAc nuée chau A, trong
dé cé Viét Nam, gao laloai lwong thuc duoc sir
dung phd bién nhat trong khiu phan in hang
ngay cua ngudi dan [10].

Viéc danh gia nguy co tich lily chit 6 nhiém
trong méi treong néi chung va kim loai ning
néi riéng dén sic khoe con nguoi van con dang
la vin d& méi, dac biét dbi véi Viet Nam.
Nghién ctu ndy budc dau tiép can chi sb liéu
lwong rui ro (HQI) dé danh gia nguy co phoi
nhiém Pb d6i vai sirc khoe con ngudi qua viéc
sir dung luong thuc (gao) tai lang nghé téi ché
kim loai thudc vang ngoai 6 Ha Noi.

2. Pbi twong va phuwong phép nghién citu
2.1. bja diém nghién citu

Nghién ciru duoc tién hanh tai 1ang nghé téi

e ]

Bac Minh

ché Man X4, thudc xa Van Mén, huyén Yén
Phong, tinh Bic Ninh, ddy duoc coi 1a ving
ngoai 6 ciia thanh phd Ha Noi (Hinh 1). X&Van
Mén, cach Ha Noi khoang 25 km vé phia Béng
Bic, co dién tich ty nhién 415,5 ha trong d6 co
251 ha dat néng nghiép (bao gom 240 ha dat
canh t&c va 11 ha mat nuéc). Lang nghé Mén
X4 hién c6 téng sd 525 ho véi 2570 nhan khau
chi yéu lam nghé t& ché nhém va kim loai
mau. Do tudi bit dau tham gia lao dong trong
lang la tir 13 tudi. Nghé dic nhém bit dau hinh
thanh tir nam 1958, véi quy md san xuit tuong
d6i 16n, mdi ngdy lang nghé Man X& sir dung
hang chuc tin phé liéu lam nguyén liéu dau vao
(8.000 tan/mam), trong d6 chu yéu l& nhdm
(khoang 70%), chi (khoang 7%), con lai la kim
loai hdn tap khéc (Cu, Zn, Fe...) [11,12].

X&Poéng Tho (cach x& Van Mon 3 km vé
phia Béng Bic) dugc lya chon 1am diém nghién
ctru ddi chang. Xa Bong Tho hién c6 1.480 hd,
6.690 khau va 327 ha dit canh tac IGa, 26 ha
dién tich mat nuéc nudi ca Nong nghiép van
déng vai chi yéu trong co cu kinh té caa x4,
thé hién trong co ciu kinh té véi 56,4% ngudn
thu la tr nbng nghiép, 43,6% la tu dich vu
(budn ban ndng cu: cdy, bira, niém, héi...) va
tiéu thu cdng nghiép (Moc dan dung) [11].
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Hinh 1. So db vi tri khu virc nghién ciu.
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2.2. Phuong phép nghién citu
2.2.1. Piéutra, phong van

Nghién ctru sir dung phuong phap danh gia
nhanh c6 sy tham gia caa nguoi dan (PRA) dé
thu thap théng tin. 60 hd dan dugc lya chon
ngau nhién dé tién hanh phong véan, thu thap
théng tin tai cac khu vuc nghién ciru (30 ho tai
xa Van Mén va 30 hé tai xa bong Tho). Céac
théng tin duoc thu thap dé phuc vu cho nghién
ctu ndy bao gom:

- Théng tin co ban vé kinh té ho gia dinh,

- Théng tin c&c chi sd y sinh (tudi, gidi,
chiéu cao, can nang...),

- Théng tin vé ngudn nuéc, phan bon si
dung cho ndéng nghiép,

- Théng tin vé tiéu thy luong thuc, thuc
pham (ngudn gbc, cach thirc sir dung thic an,
tan suat tiéu thu cac loai thac an...).

2.2.2.Phurong phép thu thap va xi Iy mau gao

Tong sb ¢6 45 mau lta dugc thu thap ngiu
nhién dé xu ly thanh miu gao va phan tich ham
lwong chi. Trong d6 c6 35 mau duoc lay tai khu
vuc canh té&c lGa cua lang nghé ta ché nhoém
Vin Mén (ving & nhigm), 10 mau duoc lay tai
khu vuc canh téc [Ga cua x4 Bong Tho dé 1am
khu vuc d6i chirng. Cac mau duoc chuyén vé
phong thi nghiém va téach riéng hat bang diia
tre, sau d6 duoc phoi khd khong khi, sy kho
trong ti siy ¢ nhiét do 70-80°C, tach vo trdu
bang chiy va cbi sir thu duoc mau gao. Céc
mau gao dugc bao quan trong tdi lynon (PE)
trong diéu kién thoang mét.

2.2.3. Phan tich hamlugong Pb trong gao

Mau gao duoc cdng pha bing dung dich
HNO; dic (65%) véi ty Ié chiét rat 2:15 (2g
gao: 15ml HNO; déc); dung dich sau khi cong
phé duoc dinh mirc dén thé tich xéc dinh, loc
qua gidy loc bing xanh va ding dé x&c ham

lwgng Pb st dung may ICP-MS (Inductively
Coupled Plasma Mass Spectrometry - May
quang phé hip phu cam tng kép plasma). Dé
dam bao do chinh xac caa phép phéan tich, tat ca
c&c mau gao déu duoc phan tich 2 1an lap lai va
phan tich kém voéi mau chuin.

2.2.4. Phurong phép tinh todn chi sé riii ro

Theo phuong phép caa US-EPA, cbng thirc
chung dé tinh chi s6 lidu luong rui ro caa mot
chit dén sirc khoe con ngudi nhu sau [9,13]:

ADD
HQI = — 1)
Q RfD

Trong do:

- HQI : Chi s lidu lwong rui ro

- RfD: Liéu lwong nén (mg.kg™.ngay™) -
Liéu lugng doc chat uéc tinh con nguoi tiép
xUc vai chat can tinh trong mot ngdy ma khéng
xay ra mot nguy co ndo dbi voi sirc khoe trong
sudt ca doi. Theo FAO/WHO (1984) RfD cua
Pb trong thuc pham: 4.10° mg.kg™.ngay*[14].

- ADD: Liéu lugng doéc chit can tinh dua
vao co thé trung binh hang ngdy (mg.kg™.ngay™).
Néu tinh ADD caa Pb tir nguon luong thuc cho
con ngudi, ta cd thé &p dung cong thirc sau:

AR " ED
app =& IR EF o
BW °~ AT

Trong d6

- C: Nong dé Pb trong luong thue (mg.kg™?)

- IR: Lwong lwong thuc sir dung mot ngay
(kg.ngay™)

- EF: Tan suit “phoi nhidm” ngudn luong
thuc (ngay.nam™)

- ED: Khoang thoi gian phoi nhiém (nam)

- BW: Trong lugng co thé (kg)

- AT: Thoi gian phoi nhiém trung binh
(ngdy. Péi voi cac nghién ciu voi cac chat
khdng gy ung thu tuc thoi thi AT = ED x 365
va EF = 365 ngay.
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Theo danh gia cia US-EPA khi HQI > 1:
C6 nghiia la doc chat co thé gay nén céc tc dong
c6 hai dbi véi sic khoe con nguoi. Nguoc lai,
néu HQI < 1 chwa xuat hién cac tdc dong co hai.

2.2.5. Xirlyss liéu

Chuong trinh MS-Access, MS-Excel va
Statistic for Wins 5.0 dugc st dung dé, tong
hop, tinh toén va xu ly théng ké. Su khéc
biét vé giatri trung binh tinh theo luat phan
phdi Student voi a=0,05.

3. Két qua nghién ciru va thao luan
3.1. Hamlwong Pb trong gao vung nghién cizu

Két qua phan tich ham luong Pb trong mau
gao tai khu vyc xa Vian M6n (ving 6 nhiém) va
viing ddi chirng duoc thé hién trén Hinh 2. Ham
luong Pb trong gao tai khu vuc lang nghé téi
ché nhém dao dong trong khoang tir 0,023 dén
0,115 ppm, trung binh 0,057 ppm, cao hon so
Vvéi viing ddi chirng (dao dong trong khoang tir
0,014 -0,047 ppm, trung binh |a 0,029 ppm).
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Hinh 2. Ham luong Pb trong gao canh téc trén dat nong nghiép cua lang nghé va ddi ching. Ky higu khéc bigt
bai cac ky tu trén hinh thé hién sy khac nhau cé y nghia thong ké gitrahai khu vuc.

Théng thuong, dé danh gia mirc do 6 nhiém
kim loai nang trong nbng san, nguoi ta thuong
hay so sanh vai giatri ghi trong tiéu chuan. Tuy
nhién, bo tiéu chuin vé Pb trong gao cua Viét
Nam hién nay chua diy du, vi vay bén canh
viéc so sanh vai ham luong Pb trong gao gitra
hai viing sach va 6 nhiém, nhém tac gia con sir
dung mirc khuyén céo vé Pb do FAO/WHO va
EC ban hanh, va tiéu chuian Pb trong gao sach
cia mot sd nuéc chau A (Nhat Ban, Dai Loan)
dé c6 cin cir so sénh dénh gia két qua thu duoc
[2,3,15]. T4t ca mau gao cia ca hai ving déu co

ham lugng Pb thap hon nhiéu muc Pb trung
binh theo tiéu chuin gao sach cia Nhat Ban va
Pai Loan va déu nim trong ngudng an toan
theo khuyén céo caa FAO/WHO (< 0,1 ppm) va
EC (<0,2 ppm). Péang chi y |& tat ca 100%
mau ddi chang c6 ham luong Pb < 0,05 ppm
trong khi c6 t6i 50% s6 miu gao Vian Mén c6
ham lugng Pb > 0,05 ppm. Xu hudng tich luy
Pb trong gao Van Mén so vai viing ddi chirng
thé hién ro rét.
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3.2. Panh gié chi s6 liéu lweong rui ro cia Pb tir
gao tai khu vic nghién cizu

3.2.1. Két qua khao sat vé can ngng cia
nguoi dan khu viec nghién cizu

S6 lidu vé diéu travé trong luong co thé caa
nguoi dan cia hai ving |a khé twong dong
(trong lugng trung binh I& 45 kg d6i vai ving
d6i chirng va 44,7 kg dbi véi viing 6 nhiém). So
sénh vé can ning theo gigi tinh giita 2 khu vyc
nghién ciru ciing khdng thiy s khac biét c6 y
nghia théng ké. Trong luong trung binh cua
nam va nit & khu vuc lang nghé 1an luot 12 47,9
kg va 41,5kg, khu vuc dbi chirng 1a 48 kg va
42,9 kg (Hinh 3).

Trong luong co thé phan chia theo do tudi
trinh bay ¢ Hinh 4 cho thdy: déi véi ca 2 viing
nghién ciru, trong lugng co thé tang dan va dat
|6n nhit & nhém tudi tir 13-60 tudi (dat 50,4 kg
d6i vai viing ddi chirng va 48,9 kg di véi viing
6 nhiém) sau d6 giam di c6 y nghia thong ké ¢
nhom tudi trén 60 tudi (trung binh dat 43,8 kg
d6i vai viing ddi chirng va 45,2 kg dbi véi ving
6 nhidm). Twong ty nhu so sanh vé can ning
theo gigi tinh, thé trong theo ltra tudi caa nguoi
dan giira 2 viing nghién ctu ciing khong thiy sy
khéc biét co y nghia thong ké.

£ Vang d6i ching| |
B Vung 6 nhiém

[ ]

Trong luong (kg

20
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Hinh 3. Trong luong co thé cuanguoi dan
phén chiatheo gidi.

3.2.2. Luong gao tiéu thy va luong Pb dua
vao co thé qua gao

Theo két qua diéu tra, ciing gibng nhu dai
da sb cu dan Chau A ndi chung, gao 1a luong
thyc chi yéu cua ngudi dan trong khu vuc
nghién ciru. Luong gao tiéu thu caa hguoi dan
trong ving nghién ciru duoc théng ké trong
Bang 2:
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Hinh 4. Trong luong co thé ciianguoi dan
phén chiatheo [tatuoi.

Bang 2. Luong gao tiéu thu ciangudi dan viing
nghién ciru

Luong gao tiéu thy
(9.nguoi.ngay™)

Théng s thong ké 39S
Vung doi Vung 6 nhiém
chiing
SO ngudi dugc 136 128
diéu tra
Khoang dao dong  60-960 60-1000
Trung binh 418 432
Do léch chuan 170 195

CV% 40 45
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Két qua diéu tra cho thdy, khong co su khac
biét co y nghia vé lugng gao sir dung cia nguoi
dan ¢ 2 khu vyc (6 nhigm va ddi chirng). Lugng
gao st dung trung binh dao dong tir 418-432
g.ngudit.ngay™. Nhu vay, s lidu diéu tra vé
luong gao tiéu thy tai hai diém nghién ctu
tuong tu véi sb liéu théng ké caa Vién Dinh
dudng cong bd (dugc Bo Y té phé duyét kém
theo Quyét dinh sb 2824/QD-BYT), theo d6
lwong gao binh quéan 1 nguoi/ngay khu vuc
thanh thi la 350 gram (twong duong 10,5 kg
gao/nguoi/thang), khu vuc néng thén 450 gram
(trong duong 13,5 kg gao/ngudi/thang) [16].

Tinh toan lugng Pb dua vao co thé hang
ngay trén co so lugng gao sir dung hang ngay
caa 1l ngudi vaham lugng Pb c6 trong gao dugc
két qua ghi trong Bang 3.

Bang 3. Lugng Pb dwa vao co thé trong mot ngay
(ADD)

nghién ciru phu thudc chi yéu vao ham luong
Pb trong gao.

3.2.3. Chi s liéu luong rui ro cia Pb tir
ga0 doi véi sirc khée nguoi dan ving nghién
cuu

Két qua tinh todn chi s liéu luong rui ro
cua Pb tir gao déi voi nguoi dan duoc thé hién
trong Bang 4.

Bang 4. Chi s liéu luong rui ro (HQI) ciia Pb tir gao
doi véi sirc khoe nguoi dan

Chi sd liéu luong rui ro cia Pb

Théng s6 < -
thong ké Vg doi Vung 6 nhiém
chiing
Sb nguroi 136 128
L&n nhat 0,0212 0,0277
Nhé nhit 0,2068 0,3572
Trung binh 0,0595 0,0995
bo lech chuan  0,0302 0,0548
CV% 50,6 55,1

Thong sb Pb (mg.kg ".ngay™)

thong ké Viing déi chitng  Vuing & nhidm

Sb nguroi 136 128

Khoangdao ~ 0,8.10°-8,2.10* 1,1.10%1,4.10°
dong

Trung binh 2,5.10" 4,310

Do léch chuan  1,38.10™ 2,65.10*

CV% 55,2 61,5

Két qua tinh todn cho thdy lugng Pb dua
vao co thé trong vaing & nhidm (4,3.10" mg.kg™.
ngdy™) cao hon gan 1,5 1an so véi ving déi
chirng. Nhu véy, két qua tinh toan ADD theo
cong thic cua US-EPA [16] |a hoan toan tuong
quan thuan véi cac két qua phan tich ham lugng
Pb trong gao & vung nghién ciru. Nhu vay, theo
nhu céng thic tinh toan lugng Pb dua vao co
thé trong mot ngdy (2) thi gia tri ADD phu
thuoc phan I6n vao ham luong Pb trong gao.
Hay n6i cach khéc, nguy co rui ro tir Pb cia
nguoi dan theo nhu céng thic (1) ¢ hai vung

Theo s lidu v& HQI trinh bay & Bang 2,
mac du luong gao dugc s dung ¢ hai vung
khéng c6 sy khéc biét nhiéu nhung HQI ¢ viing
6 nhiém van cao hon viing d6i ching (Bang 4),
cu thé |& HQI vang & nhidm (trung binh la
0,0995); cao gip 2 lan so v6i HQI & ving dbi
chirng (trung binh dat 0,0595). Pidu ndy c6
nghia nguoi dan Van Mon phai chiu nguy co
anh huong caa Pb trong gao ddi voi sic khoe
cao hon gan 2 1an so véi dan viing déi chang tai
xa bong Tho. Tuy nhién, so sanh véi mac gidi
han vé HQI cia US-EPA dua ra (<1), thi HQI
cia ca hai ving van trong ngudng an toan.

Theo két qua tinh toan HQI tinh theo gioi
cua Pb thé hién trong Hinh 5: giatri HQI caaca
nam lan nir trong 2 viing chi dao dong tir 0,06-
0,11; thip hon 10 lan so véi ngudng anh huang
theo huéng dan caa US-EPA (<1), do d6 chua
xuat hien anh huong xau dbi véi sic khoe
nguoi dan do su tich [ty Pb trong gao.
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Hinh 5. HQI theo giéi cua Pb tir gao ddi voi
sic khoe nguoi dan.

Mot diém dang luu y 1 trong khi HQI nit
gii va nam giGi trong vang dbi chirng 1a tuong
ddng nhau, thi HQI cua nit giéi trong ving 6
nhiém c6 xu huéng cao hon sao véi nam gidi.
Do theo nhu két qua diéu tra, nit gidi co can
nang trung binh thip hon so véi nam gidi, vi
vay ADD cua nam gigi s¢ nho hon nir giéi nén
gia tri HQI cua nir cao hon so véi nam. Mat
khéc, theo cac nghién ciru da tién hanh trén thé
giéi [11; 12; 14], phu nit thuong man cam voi
doc chat hon so voi nam gidi dac biét 1a phy nix
mang thai, do d6 vai két qua HQI caa phu nit
viing lang nghé cao hon nam gidi thi can thiét
phai c6 nhitng canh b&o nghiém tic déi véi van
dé sirc khoe cong ddng nhit 1a vai dbi tuong lao
dong 1am nghé tai ché |a ni.

Chi s HQI phan chia theo d6 tudi trinh bay
& Hinh 6 cho thdy: d&i voi vang déi chang,
HQI ting dan |én theo d6 16n caa lta tudi, hay
nGi cach khéac HQI ting theo thoi gian sdng (1an
luot 14 0,049; 0,061; 0,066). Con trong vung 6
nhiém gia tri HQI cao nhat tap trung & nhém
lra tudi tir 13-60 tudi (dat 0,107), day la nhém
lra tudi tham gia lao dong chinh va co lugng
tiéu thu gao |6n nhit, do d6 kha ning tich lay
Pb tir thuc phdm caa nhom tudi ndy 1a rit cao;
HQI ¢ nhém tudi trén 60 tudi cao hon so Véi
HQ & nhém tudi nho hon 13 tudi (0,099 SO V6i
0,075) c6 thé do thoi gian phoi nhiém déi voi

Hinh 6. HQI theo lratudi caa Pb tir gao ddi véi
sic khoe nguoi dan.

Pb & lratudi trén 60 tudi dai hon so voi lra tudi
dusi 13 tudi.

Nhin chung trong tat ca cac nhém tudi lao
dong, HQI caa Pb d6i véi nguoi dan trong ving
6 nhidm cao hon tir 1,5 dén 2 Ian so véi HQI
cua Pb trong viing déi chang. Tuy nhién, theo
tiéu chuin ma US-EPA dua ra HQI cua Pb tur
gao ddi véi sirc khoe ngudi dan viing déi ching
va ca vung lang nghé xé theo theo do tudi van
nam trong ngudng an toan (<1). Nhung nhitng
canh b&o vé nguy co anh dbi véi sac khoe
ngudi dan lang nghé do phoi nhidm Pb théng
qua thuc pham la van can thiét.

Két luan

Két qua nghién ciru cho thiy da co sy khéc
biét vé ham lugng Pb trong c&c miu gao canh
téc trén dat néng nghiép cua lang nghé téi ché
nhdm so véi mau gao ¢ khu vuc déi chung.
Ham lugng Pb trung binh trong mau gao Vin
Mén 1& 0,059 ppm cao gap 2 1an so véi ving ddi
chirng (0,029 ppm). Tuy nhién, tat ca cac mau
gao cia ca hai ving déu cé ham luong Pb nim
trong ngudng an toan theo khuyén nghi cua
WHO ciing nhu tiéu chuan caa mot sb nuéc
nhu Nhat Ban va bai Loan.
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Chi sb liéu lugng rui ro (HQI) nim trong
ngudng an toan cia US-EPA. Tuy nhién, HQI
ving & nhigm ludn cao hon so véi ving doi
chaeng (trung binh |a 0,0995 so vai 0,0595).
HQI phan theo gisi caa ving 6 nhiém (nam la
0,096, nit 140,110) cao hon tir 1,5 - 2 14N so Vi
vung dbi ching (nam la 0,062, nir 1a 0,059).
Trong tat ca cac nhom tudi lao dong, HQI ving
6 nhiém cao hon tir 1,5 dén 2 lan so véi ving
dbi ching, trong d6 HQI cao nhét (0,107) tap
trung ¢ nhom tudi lao dong chinh (13-60 tudi) tai
vung 6 nhiém.

Loi cam on

Nghién ctu ndy dugc hoan thanh véi sy tai
trg kinh phi caa SIDA trong khudn khé dy &n
SAREC REF SWE-2005-317 hop tac giita Vién
Thé nhudng Néng héa (SFRI-VAAS), Pé tai
QT-09-60, Truong Pai hoc Khoa hoc Ty nhién
(HUS-VNU) va bai hoc Khoa hoc Néng nghiép
Thuy DPién (SLU). Tap thé tac gia xin chan
thanh cam on sy tai trg ndy ciing nhu sy hd tro
vé chuyén mdn cua Vién NC Sir dung dat
Macaulay, Vuong quéc Anh (MLURI) .
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Potential public health risks due to dietary intake of lead (Pb)
fromricein ametal recycling village in Bac Ninh provincein
the Red River delta
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“Spils and Fertilizers Research Institute, Vietnam Academic of Agricultural Sciences
3Macaulay Land Use Research Institute, Aberdeen, UK

*Faculty of Natural Resources and Agricultural Sciences, Swedish University of Agricultural Sciences
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This study was carried out in Van Mon commune, Y en 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 in 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 potential 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.



