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Thuc phAm vd cl6 utlng ld con ctucrng chri
yt5u de kim lo4i ndng thAm nhfp vdo ccr th6 con
nguoi [8]. Dd c6 nhidu nghidn criu vd sU rham
nhdp cria kim loai n{ng vdo co thti con nguoi
th6ng qua thric dn hdng ngdy nhu c6, d6ng vdt
d6y, thit, rau,...[9]. Tuy nhi€n, c6c nghi6n cftu
vd nguy co phoi nhi6m kim loai ndng tir ngu6n
luong thgc (ng[ cdc) cdn it nhiAu han ch6. Thuc
t6, e6c loai ngfi c5c ld luong thuc dugc sri dung
nhi6ir nh6t trong t6t ch chc ctrt5 O6 dn u6ng hdng
ngdy tr6n th6 gi6i. T4i c6c nudc ch6u A, trong
cI6 c6 ViQt Nam, g4o ld lopi luong thgc duoc sri
dr;ng phd bitin nh6t trong khAu phAn dn hdng
ngdy cria nguoi ddn [10].

ViQc <l6nh gi6 nguy co tich lfry ch6t d nhi6m
trong m6i trucrng n6i chung vd kim lo4i ndng
n6i ri6ng dtfn sr?c khde con ngudi vin cdn dang
ld v6n d€ mdi, dac biet eOi vOi ViQt Nam.
Nghi€n cftu ndy bu6c dAu tit5p cdn chi s5 li6u
lugng rrii ro (HQI) Ae Aann gi6 nguy co phoi
nhi6m Pb d6i v6i sric khde con ngudi qua viQp

sri dr;ng luong thuc (gao) tai ldng nghd t6i chiS

kim lo4ithuQc virng ngo4i 6 He NQi.

2. Ddi tugmg vd phuong ph6p nghiGn cftu

2.1. Dia di6m nghiAn ctru

Nghi6n cuu duoc ti6n hdnh tai ldng nghA t6i

chti tvtin X5, thu6c x6 V6n M6n, huyQn y€n
Phong, tinh Bic Ninh, rl6y du-o. c coi ld virng
ngo4i 6 crla thdnh pnO Ua NQi (Hinh l). Xe Vdn
M6n, c6ch He NOi khoAng 25 km v6 phia D6ng
B6c, c6 diOn tich ty nhi€n 415,5 ha trong <16 c6
251 ha d6t n6ng nghiQp @ao g6m 240 ha ddt
canh tac vi I I ha mflt nu6c). Ldng nghd Min
X6 hi6n c6 t6ng sO SZS hQ vdi 2570 nh6n khAu
ch0 y6u ldm nghA t6i ch6 nh6m vd kim loai
mdu. D6 tuOi bat dAu tham gia lao cfQng trong
ldng ld tir 13 tu6i. NghA dfc nhdm bit ttAu hinh
thdnh tu ndm 1958, vdi quy m6 sdn xu6t tuong
d6i l6n, m5i ngdy ldng nghd M6n X6 su dung
hdng chuc t6n phii li6u lim nguy€n li€u dAu vdo
(8.000 trin/nam), trong il6 ch0 yt5u ld nhdm
(khoAng 70yo), chi (khoing 7%o), cdn lai ld kim
loai h5n tap khdc (Cu, Zn, Fe...) [l 1,12].

Xd D6ng Tho (c6ch xd Vdn Mdn 3 km v6
phia D6ng Bic) clugc lua chon ldm ttirim nghi€n
cr?u cl6i chung. XE D6ng Tho hi€n c6 1.480 hQ,

6.690 khAu vd 327 ha d6t canh t6c lta,26 ha
diQn tich mdt nudc nu6i c6. Ndng nghidp v6n
cl6ng vai chri y6u trong co c6u kinh t6 crja xi,
th€ hien trong co c6u kinh t6 v6i 56,4yo ngudn
thu ld tu n6ng nghiQp, 43,6yo ld, tu dich vU
(budn b6n n6ng cg: cdy, bira, ni6m, h6i...) vd
ti6u thri c6ng nghidp (mQc d6n dung) [l t].

Hinh l. So d6 vi tri khu vuc nghi€n cr?u.
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2.2. Phwng phdp nghi€n cuu

2.2.1. Diiu tra, Phdng vdn

Nghi€n cuu srl dpng phuong phep d6nh gi6

nhanh c6 sg tham gia cria ngudi dAn (PRA) dC

thu thfp thdng tin. 60 h0 dAn clugc lga chgn

ngiu nhi6n d€ tirin hdnh phong v6n, thu thfp

th6ng tin t4i chc khu vqc nghi0n cuu (30 h0 tai

xd Vdn Mdn vi 30 h0 t4i xd D6ng Thq). C6c

thdng tin dugc thu thip dC phr,rc vp cho nghiOn

cuu niy bao gdm:

- Th6ng tin co bin vA kinh t6 hQ gia ctinh,

- Th6ng tin c6c chi s6 y sinh (tu6i, gi6i,

chi6u cao, cdn n[ng...),

- Thdng tin vd ngudn nu6c, phdn b6n sri

dgng cho n6ng nghiQP,

- Thdng tin vA ti6u thp lucrng thgc, thgc

phAm (ngu6n giic, cSch thric sri dpng thtic 6n,

tAn su6t ti€u thu c6c lo4i thric 6n...).

2. 2. 2. Pknng phdp thu thQp vd xtr li mdu gqo

T6ng s5 c6 45 m6u hia clu-o. c thu thfp ngSu

nhi6n dO xu lj'thinh miu g4o vd phdn.tich hdm

lugng chi. l6YQi khu

vgc canh ch6 nhdm

Vdn M6n uo. c IAY t4i

khu vlrc canh t6c hia ctra x6 D6ng Thq de hm

khu vgc aOi cnung. C6c miu dugc chuyiSn vA

vd t6ch ri6ng h4t bdng tlfla

hoi kh6 kh6ng khi, sdY kh6

ct do 70-80oc, t6ch v6 tr6u

bing chAy vd c6i sri thu clugc mdu g4o' C6c

miu g4o tlugc b6o quin trong trii lynon (PE)

trong di€u kiQn tho6ng m6t.

2.2.3. Phdn tich hdm lrqng Pb trong gqo

Mdu g4o duo. c c6ng ph5 bing dung dich

HNO3 dtc (65%) vdi r! lq chiiit rit 2:15 (2g

g4o: l5ml HNO3 tl[c); dung dich sau khi c6ng

ph6 ctugc dinh mric <t6n th6 tich x6c tlinh, lgc

qua giSy lgc bdng xanh vir dilng dd x6c hdm

lugng Pb su dgng m5y ICP-MS (Inductively

Coupled Plasma Mass Spectrometry - M6y

q,rung phd h6p php cim ung kdp plasma). DO

Oa. Uao d0 chinh x5c cta ph6p phdn tich, t6t cA

c6c miu gao dAu dugc ph6n tich 2 lAn l4p l4i vd

phdn tich kdm vdi m6u chuAn.

2.2.4. Phtrong phdp tfnh todn chi sii rili ro

Theo phuong ph6p cria US-EPA, cdng thtc
chung de tintr chi sO li€u luqng rrii ro cria mQt

ch6t d6n sfc kh6e con ngudi nhu sau [9,13]:

HQI =

Trong tl6:

- HQI : Chi s6liAu luqng rui ro

- RfD: Li6u luqng n€n (mg'kgt.ngdy-t) -

Li6u luqng elOc ch6t u6c tinh con nguoi titip

xic v6i chAt cAn tinh trong mQt ngdy md kh6ng

xiy ra mQt nguy co ndo A6i vOi sric khoe trong

su6t ce ddi. Theo FAO/WHO (1984) RfD cria

Pb trong thgc phAm: 4.10-3 mg.kgt.ngiy-t t141."

- ADD: Lidu luong dQc ch6t cAn tinh clua

vho co th6 trung binh hang ngdy (mg.kgt.ngdy-')'

Ni5u tinh ADD cria Pb tir ngudn luong thgc cho

con ngudi, ta c6 thti 6p dpng c6ng thr?c sau:

ADD =CxIRxEF 
xED

BWXAT
Trong d6

- C: N6ng <tQ Pb trong luong thlrc (.g.kgt)

- IR: Lugng luong thgc sri dgng mQt ngiy
(kg.ngdy-r)

- EF: TAn su6t "phoi nhi6m" nguiin luong

thgc (ngdy.n6m-t)

- ED: Khoing thoi gian phoi nhi6m (n[m)

- BW: Trgng lugng co thA (kg)

- AT: Thoi gian phoi nhi6m trung binh

(ngdy. OOi vOi c6c nghi6n'cr?u vdi c6c ch6t

kh6ng g6y ung thu tr?c thdi thi AT = ED x 365

vi EF:365 ngdy.

(l)
RID

(2)
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Theo tl6nh gi6 ctn US-EPA khi HQI Z t:
C6 nghia ld ctQc ch6t c6 th6 g6y ndn c6c tric clQng

c6 hai aOi vOi sr?c kh6e con ngudi. Ngugc l4i,
ni5u HQI < I chua xuAt hiQn chc thc ctQng c6 hgi.

2.2.5. Xtr Ii sii IEu

Chuong trinh MS-Access, MS-Excel vd

S. I(6t qui nghiGn crfru vir th6o luin

3.1. Hdm fuqng Pb trong gqo vilng nghiAn c*u

Kt5t qui phdn tich hdm luqng Pb trong m6u
g4o t4i khu vyc xi Vdn M6n (virng 6 nhi6m) vd
virng rtdi chung rluqc thi5 hiQn tr€n Hinh 2. Hdm
luqng Pb trong g4o t4i khu vgc ldng ngh6 tai
chti nhdm dao ttQng trong khoing tir 0,023 cttin

0,115 ppm, trung binh 0,057 ppm, cao hon so
vdi virng atii ctrung (dao ilQng trong khoing tu
0,014 -0,047 ppm, trung binh ld 0,029 ppm).

E

t o.oe

€
G
cD

F5
E
'(!r o.or

TC FAOMHO (0,1 ppm)

WHc 0 rHrEm Wr,rcsdrcxrh,ro

Th6ng thudng, OC eann gi6 mric dQ 6 nhi6m
kim lo4i nflng hong n6ng sin, ngudi ta thudng
hay so s6nh vdi gi6 tri ghi trong ti€u chuAn. Tuy
nhi6n, bQ ti6u chuAn vd pU trong gpo cria ViQt
Nam hiQn nay chua ctAy dri, vi vfly bdn c4nh
viQc so s6nh v6i hdm luong Pb trong g4o gifta
hai vilng spch vd 6 nhi6m, nh6m t6c gii cdn s&

dung mric khuy6n c6o vA pb do FAO/WHO vd
EC ban hdnh, vd ti6u chuAn Pb trong ggo s4ch
cta mdt s5 nudc ch6u A (Nhflt B6n, Ddi Loan)
clii c6 cdn ct so s6nh <16nh gi6 kiit qui thu duo. c

[2,3,15). T6t cd m6u g4o cria ci hai vilng <ldu c6

Hinh 2. Hdm luqng Pb trong g4o canht6c tr€n d6t n6ng nghi€p cria ldng.nghd vd itiii chung. Kf hiQu kh6c biQt
bdi c6c Ic! tu tr6n hinh th6 hiQn sg kh6c nhau c6 f nghia ttrlng te giiia hai kfi W".

hdm luqng Pb th6p hon nhi6u mric pb trung
binh theo ti6u chuAn gpo s4ch ctia Nhft Bdn vd
Ddi Loan vd dAu nim trong ngu0ng an todn
theo khuyiSn c6o cta FAOAMHO (< 0,1 ppm) vd
EC (<0,2 ppm). D6ng chti f li: t6t cir 100%
miu d6i chimg c6 hdm luqng pb < 0,05 ppm
trong khi c6 t6i 50% s6 m6u g4o Vdn MOn c6
hdm lugng Pb > 0,05 ppm. Xu hu6ng tich lu!
Pb trong g4o Vdn M6n so vdi virng eOi ctrung
thC hien 16 rpt.
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3.2. Ddnh gid chi sii ttiu lqong rfii ro cfia Pb ti
ggo tqi khu vqrc nghiAn cftu

3.2.1. KOt qud khdo sft vA cdn nfing cila
ngudi ddn khuvqrc nghiAn c*u

SO tiQu vA ai€u tra vd trgng lugng co thti cria

ngudi d6n cria hai virng ld kh6 tuong d6ng

(trgng lugng trung binh li 45 kg dr5i v6i virng

aOi ctrtmg vd 44,7 kg d6i v6i vilng 6 nhi6m). So

sanir ve cdn nf,ng theo gi6i tinh gita 2 khu vyc
nghi€n cr?u cfing kh6ng th6y sg kh6c biet c6 y

nghTa th5ng k6. Trgng lugng trung binh cia
nam vd nir d khu vgc ling ngtrd Dn lugt li 47,9

kg vd 41,5k8, khu vUc dt5i chimg ld 48 kg vd

42,9kg(Hinh 3).

Trgng lugng co th6 phAn chia theo d9 tuOi

trinh bdy d Hinh 4 cho thAy: aOi vOi ci 2 ving
nghi€n criru, trgng lugng co thii tdng din vd tl4t

lon nh6t d nh6m tudi tir l3-60 tudi (d4t 50,4 kg

aOl vOi virng eti5i chfmg vd 48,9 kg d6i vdi vtrng

0 nhi6m) sau d6 gidm tli c6 i nghia thdng k€ o

nh6m tudi tr6n 60 tudi (trung binh tlat 43,8 kg

AOi vOi virng d5i chimg vd 45,2 kg d6i vdi virng

6 nhi6m). Tucrng tg nhu so s6nh vA c6n n{ng

theo gi6i tinh, th6 trgng theo hla tu6i cta nguoi

d6n gita 2 ving nghiOn cr?u cfrng kh6ng th6y sy

kh6c biQt c6 f nghTa th6ng k€.

50

o
530

Ezo

10

o

>13 tu6i 13-60 tu6i >60 tu6i

7o

60

-50

5
Prod
5
o30
sF

20

t0

0

Hinh 3. Trgng luqng co thr5 cria ngudi ddn

phdn chia theo gi6i.

3.2.2. !-wng gqo fieu thu vd fuqry Pb ttua
vdo co thA qua gqo

Theo k6t qud diAu tra, cflng giiing nhu d4i

da s6 cu ddn Chdu A n6i chung, gpo ld luong

thpc cht y6u cria ngudi d6n trong khu vpc

nghiOn cfiu. Lugng g4o ti6u thg cria ngudi ddn

trong virng nghiOn cuu <lu-o. c th6ng k6 trong

Bins.2:

Hinh 4. Trgng luqng co th6 cria nguoi d6n
phdn chia theo hia tudi.

BAng2. Luqng g4o ti6u thg cria ngudi ddn vtng
nshiGn ct?u

Luqng g4o ti€u thg

56 ngudi tlugc 136

tti6u tra
r28

Khodng dao tlQng 60-960 60-1000
Trung binh . 418 432

DQ lQch chudn 170 195

cv% 40 45
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K6t qui tfi6u tra cho th6y, kh6ng c6 su kh6c
bi€t c6 y nghTa vA luqng g4o sri dgng cria ngudi
ddn d 2 khu vgc (6 nhi6m vd ct6i chftng). Lusng
gpo sri dgng trung binh dao ilQng tu 418432
g.nguoi-r.ngdy-t. Nhu v{y, sti liQu di6u tra vA

lugng g4o ti€u ths t4i hai di6m nghidn cftu
tuong tg v6i s6 lipu thdng k6 cria ViQn Dinh
dudng c6ng b6 (duqc BO Y t.5 ph6 duyQt kdm
theo Quy6t ttinh s5 28241QD-BYT), theo 116

lugng g4o binh qudn I nguoi/ngdy khu vgc
thdnh thi ld 350 gram (tucrng tluong 10,5 kg
g4olnguoi/th6ng), khu vuc n6ng th6n 450 gram
(tuong cluong 13,5 kg g4olngudi/th6ng) [6].

Tinh to6n luqng Pb dua vdo co thiS hdng

ngiy tr€n co sd luqng gao sri dqng hdng ngdy
cta I ngudi vd hdm luong Pb c6 trong g4o dugc
ki5t qui ghi trong Bing 3.

Bang 3. Lugng Pb dua vio co th6 trong mQt ngdy

Sd ngudi 136
Khodngdao 0,8.104-8,2.104
tlQng
Trung btnh 2,5.10'o
DQ lQch chuAn 1,38.104
cv% 55.2

t28
1,1.10-4-1,4.10-3

4,3.10'4
2,65.t0-4
61.5

Kiit qun tinh to6n cho th6y lugng Pb clua

vdo co ttrti tong vung 6 nhi6m (4,3.104 mg.kg '.
ngdy-t) cao hon gAn 1,5 lAn so vdi virng <t6i

chung. Nhu v4y, k6t qud tinh to6n ADD theo

cdng tht?c cta US-EPA [16] ld hodn todn tuong
quan thufn v6i c6c ktSt qud phAn tich hdm luqng
Pb trong g4o d virng nghidn cr?u. Nhu v6y, theo
nhu cdng thr?c tfnh to6n lugng Pb dua vdo co
thti trong mQt ngdy (2) thi gi6 tri ADD php

thuQc phAn lcrn vdo hdm lugng Pb trong g4o.

Hay n6i c6ch kh6c, nguy co rui ro tir Pb cria

ngudi ddn theo nhu c6ng thirc (l) o hai virng

nghi€n ct?u phg thuQc chi y6u vdo hdm lugng
Pb trong gao.

3.2.3. Chi sii lpu luqng r*i ro cia Pb tic
gqo ddi vdi s*c kh6e ngtrdi ddn vimg nghiAn
c*u

K6t qu6 tinh to6n chi s6 li€u lugng rti ro
cta Pb tr gao AOi vOi ngudi dAn ituqc th6 hiQn

trong BAng 4.

Bing 4. Chi s6.li6u luqng rui ro (HQI) cria Pb tu gpo

56 ngudi 136 128
Ldn nhdt 0,0212 0,0277
Nh6 nh6t 0,2068
Trung binh . 0,0595
DQ l6ch chu6n 0,0302

0,3572
0,0995
0,0548

cv% 50,6 55,1

Theo s6 lipu v6 HQI trinh bdy d Btng 2,

mpc dir lugng gpo duo. c sri dgng d hai virng
kh6ng c6 sp kh6c bi€t nhi€u nhmg HQI o vilng
6 nhiSm v6n cao hcrn ving a6i ctrung (Bdng 4),
cu thii ld: HQI virng 6 nhi6m (trung binh ld
0,0995); cao g6p 2 lAn so vdi HQI o virng tl6i
chring (trung binh tlat 0,0595). Di6u ndy c6
nghia ngudi d6n Vin M6n phdi chiu nguy co
dnh hudng cia Pb trong g4o e6i vOi sftc kh6e
cao hon gAn 2 dn so vdi ddn virng dOi cnrmg t4i
xd D6ng Tho. Tuy nhi€n, so s6nh v6i mftc gi6i
han vd HQI ctia US-EPA dua ra (<l), thi HQI
cia ci hai vtng v6n trong ngudng an toirn.

Theo ktit qud tfnh to6n HQI tinh theo gi6i
cria Pb the hien trong Hinh 5: gi6 trf HQI cria ci
nam ldn nt trong 2 virng chi dao tl6ng tir 0,06-
0,1 l; th6p hon l0 lAn so v6i nguOng inh hudng
theo hu6ng d6n cria US-EPA (<l), do tl6 chua
xu6t hiQn inh hudng x6u dOi v6i sric kh6e
ngudi dAn do sg tich lfiy Pb trong g4o.
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Hinh 5. HQI theo gidi cria Pb tu g4o A6i vOi

sric kh6e neudi ddn.

MQt di6m d6ng luu j ld trong khi HQI nfi
gi6i vd nam gi6i trong vtrng a5i ctrtmg ld tucmg

ddng nhau, thi HQI cria nt gidi trong virng 6
nhi6m c6 xu hu6ng cao hcrn sao vdi nam gidi.

Do theo nhu k6t qud diAu tra, nfr gi6i c6 cdn

n{ng trung binh th6p hon so v6i nam gi6i, vi
vfy ADD cria nam gi6i s€ nh6 hon nt gi6i n6n

gi6 tri HQI cria nfr cao hon so vdi nam. M4t
kh6c, theo c6c nghiOn cr?u cll ti6n hinh tr6n thi!
gi6i [1]; 72; l4], php nfi thuong m6n cim v6i
dQc ch6t hon so v6i nam gi6i el4c bipt h phg nt
mang thai, do d6 vdi ktlt qui HQI cria phg nt
virng ldng nghA cao hon nam gi6i thi cAn thi6t
phdi c6 nhirng cinh b6o nghidm tric d5i vdi v6n

<t€ sric khoe cQng ct6ng nh6t ld v6i d6i tugng lao

ctQng ldm ngtrA tai chi5 lA nt.

Chi s6 HQI phdn chia theo d0 tu6i trinh bdy

o Hinh 6 cho th6y: d6i vdi ving dtii chimg,

HQI tdng dAn l6n theo dQ l6n cta lira tudi, hay

n6i c6ch kh6c HQI tdng theo thdi gian s5ng (lin
luqt ld 0,049; 0,061; 0,066). Cdn trong vfing 6
nhi6m gi6 trf HQI cao nh6t t6p trung d nh6m

hia tudi tt 13-60 tu6i (d4t 0,107), ttdy ld nh6m

lira tu6i tham gia lao tlQng chinh vd c6 lucrng

ti€u thq g4o lon nh6t, do d6 khe n[ng tich lfry
Pb ttr thuc phAm cria nh6m tudi ndy ld rit cao

HQI o nh6m tu6i tr€n 60 tudi cao hon so v6i
HQ o nh6m tu6i nho hon 13 tu6i (0,099 so v6i
0,075) c6 th6 do thoi gian phoi nhi6m aOi vOi
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Hinh 6. HQI theo hia tuOi cta Pb tir g4o il6i vdi
sr?c kh6e nsudi d6n.

Pb o h?atu6i tr€n 60 tu6i ddi hon so vdi hiatudi
du6i 13 tudi.

Nhin chung trong t5t cL cilc nh6m tutii lao

<lQng, HQI cria Pb a5; vOi ngudi ddn trong virng

6 nhi6m cao hon tir 1,5 d6n 2 lAn so v6i HQI
cria Pb trong virng tttii cnring. Tuy nhi€n, theo

ti€u chuAn md US-EPA dua ra HQI cria Pb tu
-i. . .1.

gao oor vol suc Knoe ngucn oan vung ool cntmg

vd ci virng ldng ngh6 x6t theo theo d0 tudi v6n
J

ndm trong ngu6ng an toirn (<l). Nhung nhting
cdnh b6o v€ nguy co 6nh ddi voi.stc khoe

ilngudi ddn ldng ngh6 do phoi nhi€m,Pb thdng

qua thgc ptrAm ta vin cAn thitit.

r6t luin

,, A'
KCt qud nghiCn criru cho thAy {16 c6 sU kh6c

bigt vC hdm lucrng Pb trong c6c m6u g4o canh
-4. r l ,.

t6c trdn dAt ndng nghiQp cria ldng nghd t6i ch6

nhdm so v6i mdu g?o d khu vgc AOi cnung.

Hdm luqng Pb trung binh trong miu g4o Vdn
M6n li 0,059 ppm cao g6p 2 lAn so vdi vung el6i

chung (0,029 ppm). Tuy nhi€n, t6t c6 c5c m6u

ggo cria ci hai vtrng <l6u c6 him luqng Pb nim
trong ngudng an todn theo khuyiSn nghi cria

WHO cflng nhu ti€u chuAn cia mQt s5 nu6c

nhu Nhdt Bin vi Edi Loan.
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Chi s6 li6u luqng rui ro (HQD nim trong
ngudng an toin cria US-EPA. Tuy nhi6n, HQI
virng 6 nhiSm lu6n cao hon so v6i virng i16i

chimg (trung binh ld 0,0995 so v6i 0,0595).
HQI phdn theo gi6i cria virng 6 nhiSm (nam li
0,096, nii ld 0, I I 0) cao hcrn tir 1,5 - 2 lAn so vdi
vtng di5i chimg (nam ld 0,062, nt ld 0,059).
Trong tfit cL cfuc nh6m tu6i lao tlQng, HQI virng
6 nhi6m cao hon tir 1,5 ttiin 2 lAn so vdi virng
A5i'cnung, trong d6 HQI cao nfr6t 1O,tO| t4p

trung o.nh6m tu6i lao clQng chinh (13-60 tu6i) tai
wng 6 nhi5m.
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the Red River delta
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This study was carried out in Van Mon commune, Yen Phong district, Bac Ninh province (25 lan
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 ln polished rice grain (digested in boiling concenfated
HNO3) 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 FAOAWIO, 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 goups.
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, HQL


