TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM
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SUMMARY

Potential exposure and public health risk due to intake of Lead (Pb) from rice as affected by
wastes from metal recycling villages in the Red River Delta

This study was carried out in Van Mon and Chau Khe commune, Bac Ninh province, where crops
have been being affected by wastewater, smoke and dust from 2 of the biggest metal recycling
villages in Red river delta for a long time. Research results indicated that Pb of polished rice was
regarded to be in a normal range as comparing with Proposed Maximum Levels of FAO/WHO, EC
and Pb MAC of Vietham MOH. However, mean Pb concentration in rice from recycling villages
were higher by than that in “reference/control” sites. Average Weekly Dose (AWD) of Pb from rice
in people living in recycling villages was 3.09 and 1.74 pug/kgBW/week that was 2 times higher than
in “reference/control” sites, but not exceeded the PTWIs recommended by JECFA/WHO-FAO.
Hazard quotient index (HQI; defined as the ratio of actual daily intake to ‘safe’ daily intake) for
dietary Pb for the contaminated sites were 2 times higher than in the “reference/control” sites but
less than PTWI (Provisional tolerable weekly intake) of Pb, indicating that actual intake was within
‘safe’ limits...
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truc tiép vao nudc uong va/hodc nong san.

1. DAT VAN DE

Do céng ngh¢ san xuit lac hau, co s&
ha tﬁng, trinh d6 lao dong va dan tri nhiéu
han ché... nén sy phat trién khong bén
virng cua cac lang nghé tai ché kim loai &
dong bang song Hong di va dang lam
ting muc phat thai chat 6 nhiém, giy ra
nhirng tac dong tiéu cuc dén moi truong,
sic khoé cong dong [5]. Trong thuc té,
hoat dong cong nghiép va tiéu thu cong
nghiép (TTCN) la mot trong nhirng ngudn
chu yéu phat thai kim loai niang (KLN)
vao moi truong, sau d6 KLN xAm nhiém

Piéu do, tao nén tiém an nguy co phoi
nhlem cho con ngudi qua ché d6 an udng,
tiép xtic [7]. P4 c6 nhiéu nghién ctru vé
su tham nhdp cua KLN vao co thé con
ngudi thong qua chudi thac an, [9].
Nhung cac nghién ctru vé nguy co phoi
nhiém KLN tir ngii cbc con nhiéu han ché
[4]. Trong khi do, gao la luong thyc duoc
sir dung phd bién nhit trong khau phan an
hang ngay cia ngudi dan tai cac quoc gia
chau A [10]. Khoang 70% khau phan in
hang ngay cta ngudi Viét Nam duoc ché
bién tir gao [1].
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Mac du nguy co ridi ro do tich liy KLN
noi chung va chi (Pb) noi riéng trong nong
san den strc khoe nguot dan ngay cang tro
nén cap thlet va gia tang manh mé theo toc
d6 phat trién ctia lang nghé, nhung hién van
la van dé kha méi trong nghién ciru moi
trudng va sirc khoe cong dong ¢ Viét Nam.
Do vay, can thiét phai co nhitng danh gia
khoa hoc vé van dé nay, tur do co co so dé
ra nhimg bién phap kiém soat, giam thiéu
cac chat thai nguy hai nhim han ché 6
nhiém moi trudng, nang cao muc do an
toan clia nong san va tang cuong stc khde
cong dong. Nghién ciu nay 1a mot hop
phin cia dy an “Hudng toi giam thiéu rui
ro cua kim loai ning ddi v6i hé canh tac lta
co tudl 6 Viét Nam”. Bén canh viéc danh
gia muc do tich lily Pb trong gao duoc
trong tai 2 trong nhiing lang nghé tai ché
kim loai 16n nhat dong bang song Hong,
nghién ctu s€ budc dau tlep can phuong
phép tinh toan chi s§ lidu luong rui ro
(HQI) dé danh gia nguy co rui ro do phoi
nhiém Pb dbi voi stic khoe con nguoi qua
viéc st dung Iuong thuc (gao).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru

Cay trong: Lua (ldy ngdu nhién cac
gidng lia do dan trong).

~ Nguoi dan: Xa Van Mon (Yén Phong -
Bac Ninh), phuong Chéu Khé (T Son -
Bac Ninh)

2. Phwong phap nghién ctru

2.1. Diéu tra, phéng van

Nghién ctru stt dung phuong phap danh
gid nhanh nong thon cé sy tham gia cua
nguoi dan (PRA) dé thu thap thong tin (vé
kinh té ho, liéu luong, ngudn goc va cach
thire sir dung thuc pham, do cac chi sd y
sinh...). 120 hd dan dugc phong van, thu
thap thong tin (30 hd/vung nghién ctru).
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_2.2. Phwong phép thu thap va xw ly
mau
Tong s c6 60 vi tri 1dy mau, gom 40
diém thudc khu vyc trong lia chiu anh
huong 6 nhiém ciia 2 lang nghé va 20 diém
thudc 2 vung gia dinh khong/it 6 nhiém lam
dbi chirng. Mau thoc duoc tach bang diia
tre, sau d6 dugc phoi khé khong khi, siy
khé trong tii sdy & nhiét do 70-80°C. Thoc
gid bang chay va cbi sir dén tring bang gao
an, dung dé phan tich.

~ 2.3. Phén tich ham lwong Pb trong
dat va gao
Mau gao duogc cong pha bang dung dich
HNO3 dic (65%) véi ty 1¢ chiét rat 2:15 (2 g
gao:15 ml HNO; déc). Ham luong Pb trong
thoc xac dinh bang may ICP-MS, ¢6 phén
tich 2 1an lip lai va kém véi mau chuén.

2.4. Phwong phap tinh todn liéu
Iwrgng phoi nhiém va chi sé rii ro

CxIRxEFxEDx7x1000
BW x AT
(ng/kg TLCT/tuan) va
HQI = CxIRxEFxED
BW x AT x RfD

Trong d6: AWD: Lugng KLN dua vao
co thé/tudn qua gao an; HQI: Chi sb lidu
lwong rii ro; C: Nong d6 KLN trong thirc
an (mg/kg); IR: Luong thyc phim trong
mot ngay (kg/ngay); EF: Tan suit “phoi
nhiém” KLN (ngay/nim); ED: Thoi gian
phoi nhiém (ndm); BW: Trong lugng co thé
- TLCT (kg); AT: Thoi gian phoi nhiém
trung binh (ngdy); RfD: Liéu Iwgng nén
(mg kg ngay"); RfD cia Pb trong thyc
pham: 3,5.10° mg kg™ ngay™ [9,6].

Theo US-EPA, néu HQI > 1: C6 thé
nhan dinh rang chat can tinh (trong bai bao
1d Pb) c6 thé gdy nén cac tac dong c6 hai
ddi vai stre khoe con nguoi. Nguoc lai, néu
HQI < 1 thi c6 thé chua xuét hién cic tac
dong co6 hai [9,6].

AWD =
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2.5. Xir ly sé liéu

Chuong trinh MS-Access, MS-Excel va
SfW 5.0 duoc sir dung dé tong hop, tinh
toan va xir Iy théng ké. Su khac bigt Ve gia
tri trung binh tinh theo phan phdi Student
v61 a=0,05.

III. KET QUA VA THAO LUAN

1. Ham lwong Pb trong gao vung nghién
clru

Két qua phan tich ham lugng Pb trong
mau gao tai khu vuc 2 lang nghe va 2 vung
dbi chimg twong ung duoc thé hién trén
Hinh 1 cho nhan xét:

Ham Iuong Pb trong gao Van Mon co tri
sd trung binh dat 0,057 mg/kg gao (dao dong
trr 0,023-0,115 mg/kg), cao gap 2 lan so voi
thoc vung doi chirng (trung binh la 0,029
mg/kg; dao dong tur 0,014-0,047 mg/kg)
Pang chu y 1a: Tat ca 100% mau ving doi
chung c6 ham luong Pb < 0,05 mg/kg trong
khi co t6i 60% s6 mau gao trong tai Van Mon
¢6 ham lugng Pb > 0,5 mg/kg. Do hai ving
c6 cing mot nén dét trong (Plinthic Acrisols),
nén xu hudng tich luy Pb cao hon trong gao
Van Mén so voi Vung 601 chu’ng thé hién rat
1o anh huong cua van dé 6 nhiém lang nghé
ddi voi su tich Iy Pb trong thoc gao. Tuy
nhién, tat ca mau €ao cua ca hai ving déu c6
ham luong Pb rat thap va nam trong ngudng
an toan theo tiéu chuan vé ham lugng Pb
trong gao an cua FAO/WHO (< 0,1 mg/kg)
[4] va EC (<0,2 mg/kg) [3] va BO Y te& Viét
Nam (<0,2 mg/kg) [2].

0.12 | TC FAO/WHO: 0,1 mgrkg
TC EC: 0,2 mg/kg
TC Viét Nam: 0,2 mg/kg (ngd cbe)

mgPbkg

0.00
VHL_BC VR_LN CK_BC CK_LN

Hinh 1: Ham luong Pb trong gao cua 2
vung lang nghé va doi chung

S liéu nghién ctru cho thiy ham lwong
Pb trong gao Chau Khé vuot troi c6 y nghia
théng ké so vdi gao cta viing 601 chung vé
ca khoang dao dong va tri s6 trung binh:
gao Chau Khé c6 ham lugng Pb trung binh
0,038 mg/kg (dao dong tu 0,003-0,089
mg/kg) trong khi lugng Pb trung binh trong
gao vung ddi chung (cing nén dat trong
Eutric Fluvisols) chi dat 0,015 mg/kg (dao
dong tu 0,006-0,027 mg/kg). C6 45% s0
mau gao Chau Khé c6 ham luong Pb 16n
hon 0,3 mg/kg trong khi 100% s6 mau dbi
ching déu < 0,03 mg/kg. Nhu vay, tuong tu
nhu d6i v6i diém Van Mon, xu hudng tich
liiy Pb trong gao do anh huéng 6 nhiém
lang nghé 1a rat rd. Tuy nhién, tat ca mau
gao cla ca hai ving déu c6 ham luong Pb
déu nam trong ngudng cho phép theo tiéu
chuin cia FAO/WHO (< 0,1 mg/kg) [4] va
EC (<0,2 mg/kg) [3] va B Y té Viét Nam
(<0,2 mg/kg) [2].

2. banh gia liéu lwgng phoi nhiém va chi sé rui ro cua Pb tir gao dbi véi nguwei dan

2.1. Lwong gao tiéu thu va lwong Pb dwa vao co thé qua gao

Bang 1. Lwong gao tiéu thu cua nguoi ddn viing nghién ciiu

Lwong gao tiéu thu (g/ngwei/ngay)
Théng sbé thong ké Van Mén Chau Khé
Débi chirng Lang nghé Déi chirng Lang nghé
Sé ngudi duoc didu tra 136 128 109 210
Khoang dao déng 60-960 60-1000 45-940 60-960
Trung binh 418 432 414 437
Do léch chuén 170 195 138 153
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Két qua djéu tra duoc thng ké trong
Bang 1 cho thay, c6 su khac bi¢t khong qua
16n vé lwong gao sir dung ciia nguoi dan ¢ 2
khu vyc (6 nhiém va do6i ching) cua ca hai
diém nghién ctru. Lugng gao st dung trung
binh dao dong tir 418 - 440 g/nguodi/ngay.
Tuy nhién, lugng gao én/ngéy tai cac Vﬁng 0
nhiem déu cao hon c6 y nghia so vdi ving
aoi chu’ng twong u’ng Su khéc biét vé luong
ga0 an clia ving 6 nhiém so voi do6i ching
co thé xuat phat tir chinh déac trung nghé
nghiép & cac lang nghé tai ché (lao dong

8.0

nang nhoc) ton nhiéu stc lyc nén nhu cau bo
sung nang lugng cho co thé ciing Ién hon.

Tuy vay, sb liéu diéu tra vé lugng gao
tiéu thy tai hai di€ém nghién ctru kha tuong
tu vo1 sO liéu thong ké cua Vién Dinh
dudng céng bo (duoc BO Y té phé duyét
kém theo Quyét dinh sb 2824/QD BYT),
theo d6 luong gao binh quan 1 nguoi/ngay
khu vyc thanh thi 1a 350 gram (twong
duong 10,5 kg gao/nguoi/thdng), khu vuc
nong thon 420-450 gram (tuong duong
12,5-13,5 kg gao/ngudi/thang) [1].

7.0 4

HgPb/kgTLCT/udn
.;:)
o

w
o
L

—o— AWD
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VM-D6i chirng VM-Lang nghé

CK-Déi chivng

CK-Lang nghé

Hinh 2. Luong Pb dwa vao co thé tir gao an (AWDp)

Theo sb liéu AWDpp trinh bay & Hinh 2
cho nhén xét: Mac du luong gao dua str dung
6 hai ving khong c6 su khac biét nhicu
nhung AWDpp ¢ ving 6 nhieém van cao hon
vung ddi ching, dic biét 1a & dlem Vian Mon,
cu thé 1a: AWDpp ¢ lang nghe (trung binh Ia
3,09 ug/kgTLCT/tuan); cao gap 2 lan so véi
AWDp, & ving doi ching (trung binh dat
1,54 ng/kgTLCT/ tuan). Bi€u nay cé nghia la:
Nguorl dan Van Mon phai chiu nguy co anh
huong cua Pb trong gao dbi voi suc khoe cao
hon gan 2 lan so voi dan ving do6i chung tai
xa Dong Tho. Déi véi AWDpp & 2 ving
nghién cuu thudc 1ang nghé Chau Khé thi sy
khac bi¢t khong qua 16n nhung van co )’1
nghla vé thong ké (0,86 pg/kgTLCT/tuan &
ving d6i ching va 1,74 pg/kegTLCT/ tuan &
vung lang nghé). Tuy nhlen so sanh voi Lleu
lwong t6i da duwoc phép dua vao co thé
(PTWIpy) do JECFA/WHO dua ra (<25
ug/kgTLCT/tuan) thi AWDpy ¢ ¢4 tat cd cac
diém van trong ngudng an toan vé ca tri sO
trung binh lan khoang dao dong.

Nhu vay, két qua tinh toan liéu Iwong Pb
theo cong thirc cia US-EPA [9] 1a hoan toan
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twong quan thuin véi cac két qua phan tich
ham lugng Pb trong gao & ving nghién ctru.
Luong Pb dua vao co thé qua gao an phu
thudc nhi€u vao ham lugng Pb trong gao.

2.2. Chi sé liéu Iweng rii ro ctia Pb
tee gao

Chi s6 liéu lugng riii ro (HQI) cta Pb
tr gao doi véi nguoi dan dugce cho thﬁy:
Mic du luong gao dugc sir dung ¢ hai Vung
khong co su khac bigt nhiéu nhung chi sé
HQI & vung lang nghe ludn cao hon ving
d6i chimg. HQI ¢ 2 Vung lang nghe (tmng
binh 1a 0,139 d6i voi lang nghé tai ché
nhom va 0,()71 v6i lang nghé tai ché sat)
cao gap 2 lan so v&i HQI ¢ cac vung doi
chirng tuong Ung (trung binh dat 0,067 va
0,034). Diéu nay c6 nghia nguoi dan 2 lang
nghé phai chiu nguy co anh huong ctia Pb
trong gao ddi voi stc khoe cao hon gan 2
lan so véi dan 2 vung dbi chung So sanh
vo1 muc gioi han vé HQI cua US-EPA dua
ra (<1), thi HQI cua cd hai ving 6 nhiém
van trong ngudng an toan.
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Bdng 2. Chi s6 lieu lwong riii ro (HQI) ciia Pb tir gao doi véi sike khde ngueoi dén

Chi sé liéu lwong rai ro (HQI) cta Pb
Théng s6 théng ké Vian Mén Chau Khé
DP6i chirng Lang nghé Péi chirng Lang nghé
Sb nguwoi dugc didu tra 136 117 109 210
Khoang dao dong 0,018-0,119 0,045-0,286 0,010-0,102 0,026-0,237
Trung binh 0,067 0,139 0,034 0,071
Do léch chuén 0,024 0,048 0,014 0,045
Tuy vy, can thiét phal c6 nhitng canh 2. B Y té, 2007. Quyét dinh sb

bao nghlem tic dbi VOl van dé stc khoe
nguoi dan lang nghe do phoi nhlem Pb
thong qua thyc pham nhat 1a voi dbi ‘tuong
lao dong lam viéc tai lang nghé tai ché.

IV. KET LUAN

1. Ham luong Pb trung binh trong mau
gao 6 2 khu vuc lang nghe (0,057 mg/kg va
0,038 mg/kg) cao hon 2 lan so véi 2 ving
dbi chung tuong Gng (0,029 mg/kg va
0,015 mg/kg). Tat cd mau 20 cua ca 4
vang thugc 2 diém nghién ctru déu c6 ham
luong Pb rét thap va ndm trong ngudng an
toan theo tiéu chudn vé ham lugng Pb trong
gao an cua FAO/WHO (<0,1 mg/kg) va EC
va Bo Y té Viét Nam (<0,2 mg/kg).

2. Luong Pb dua vao co thé cia ngudi
dan Vung 6 nhiém o diém lang nghe Vin
Moén va Chau Khé (lan luot 1a 3,09 va 1,74
ug/kgTLCT/tuan) cao hon gan 1,8-2 lan so
vdi trung binh Vung d6i chimg tuong g
(lan luot la 1,54 va 0,86 ng/kgTLCT/tuan),
nhung van trong ngudng an toan theo
khuyéen nghi cia WHO/FAO.

3. HQIpp cua ngu’m dan ¢ 2 nghe ludén
cao hon 2 lan nguoi dan & cac doi chimg,
nhung van trong nguo‘ng an toan so khi so
sanh muc gidi han ve HQ cua US-EPA dua
ra (<1).
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UNG DUNG CONG NGHE THONG TIN BE TINH TOAN DY BAO
LUONG PHAN BON CAN THIET HANG NAM CHO MQT SO LOAI
CAY TRONG CHINH O’ BONG NAI

Lé Minh Chau', Nguyén Bich Thu',
Lé Hiru Quang'

Summary

Applying it technology to predict fertilizers for some main crops in Dong Nai provice

The program is designed to help farmers calculate the amount of fertilizers (nitrogen, photphorous
and potassium) for a number of their crops in Dong Nai province. Base on the integrate some
parameters such as: soil properties, nutrients, effect of fertilizers, cultivated technology and
climate..., the software was set up. The balance between these nutrient inputs and outputs shows
whether the agricultural system is a net gainer or a net loser of soil fertility The model was
combined by three field: information technology (ASP.Net and SQL Server), geographical
information system (WebGIS) and agriculture (soil and fertilizer) to imitate amount of fertilizers for
some main crops in Dong Nai province. Program results were calculated on multi-level predictions:
from area of a plot to the large region of communes, districts or province about those crops such as
long-term industrial crops (such as: Coffee, rubber, cashew, pepper trees); the fruit trees (durian,

mangosteen, rambutan, pomelo,...
Keywords: fertilizer, crops, webgis.

1. DAT VAN DE

DPong Nai 1a ving c6 nhing thuén loi
vao bac nhét trong ca nudc vé phat trién
nong nghi¢p hang hoa toan dién voi cac loai
cdy trong cé gia tri kinh té cao nhu cdy an
qua (budi, nhan, chdém chém, sdu riéng,
cam, quyt...), ciy lwong thuc (lga, bip), ciy
cong nghiép (tiéu, diéu, ca phé, cao su...).
Dau tu phan bon 1a bat budc trong san xuat
nong nghiép dé dat nang suit cao va duy tri
d6 phi nhiéu ciia dat. Thyc té viéc sir dung
phan bon vin con mat cin dbi, dan dén
nang sut va chat luong nong san chua cao,
hiéu qua st dung phan bon thip.

Pé viéc dau tu phan bon hidu qua, tiét
kiém chi phi va giam thiéu Iwong ton du
trong dat, can phai tinh toan va dy bao dugc
lugng phén bon cac loai can thiét cho san
xuat nong nghi€p trén quy mé toan tinh. Rét
can thiét phat trién mot cong cu nhu mot
phuong tién giup nguoi st dung ¢6 thé chu

!'Vién Thé nhudng Nong hoa
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), the crops such as rice, maize, vegetables and beans.

dong tinh toan du bao luong phan bon can
thiét cho timg loai cdy trong trén manh dat
ctia minh. Hon thé nita, v&i viée quan tam
t6i chat hrong moi trudng va gid ca phan
bon tang cao nhu hién nay, d6 ciling sé la
mot giai phap néng cao hiéu qua s dung
phan bon, tiét kiém va giam 6 nhlem mo1
truong dat nude mat va nude ngam

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vat liéu nghién clru

Cay an qua, cdy luong thuc, ciy cong
nghi¢p cua tinh Dong Nai.
2. Phwong phap nghién ctru

- Thu thdp théng tin lam co s& dir ligu
dau vao cho vi¢c tinh toan (dir li¢u khong
gian va dit liéu thudce tinh).

- Khéo sat bd sung cac thong tin thudc
co so dit liéu thude tinh: Loai cay trong uu



