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TiCH LUY KIM LOAI NANG VA PANH GIA RUI RO SUC KHOE
TAI VUNG TRONG RAU HUYEN PHU XUYEN, HA NOI

Tran Thi Qui, Ngé Thi Luwu My, Nguyén Thi Van Anh, Dwong Thi Thu Trang,
Trwong Thi Phwong, Vo Hitu Cong
Hoc Vién Nong Nghiép Viét Nam

TOM TAT

Nghién ctru ndy nhim danh gi tich lily kim loai ning trong dat nudc va rau sir dung cac ngudn
nudce tudi khac nhau va rui ro sirc khoe ddi voi cdy rau viing trong chuyén canh huyén Phi Xuyén.
Phén tich ham luong kim loai nang duoc thyc hién do1 vGi Arsen (As) trong cac ngudn nudce tudi,
dat trong rau va cay rau chinh. Két qua kiém ké nguon nugce tudi cho thay hoat dong trong rau st
dung nude tudi tir song Nhué, nguodn tich trir, ao hd, va gleng khoan. Nong d6 As trong cac miu
nuée do duoc tr 1,90-17,43 pg/L. Tuy néng do As van niam trong ngudng cho phep cua
QCVN39/2011/BTNMT vé tiéu chuan nudc tudi tiéu nhung cao hon 1,74 lan so véi tiéu chuan
cia WHO (10 pg/L). Ham lugng As trong mau dat trong Cai dua, Bap cai, Xa lach bién dong tir
0,031-0,159 mg/kg. Ham lugng As tich luy trong 3 loai rau trén bién dong tir 0,02-0,04 mg/kg. Két
quéa danh gia chi s6 rui ro sirc khoe (HRI) va chi s nguy co muyc tiéu (THQ) cho thiy ving trong
rau xa8 Minh Tan, Pht Xuyén, Ha Noi hién tai & ngudng an toan.
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ABSTRACT

This study aims to evaluate heavy metal accumulation in soil, water and vegetable irrigated by
diferrent water sources and health risks assessment for vegetable prodcution in Phu Xuyen district.
Heavy metal analysis is targeted in Arsenic (As) in irrigated water, soil and main vegetable. It is
noted that vegetable production is irrigated water from Nhue River, storage sources, ponds, and
wells. The concentration of As in water samples is ranged from 1.90-17.43 pg/L. Although the
concentration of As is still within the permissible threshold of QCVN39/2011/BTNMT on
irrigation water standards, it is 1.74 times higher than WHO standard (10 pg/L). The As content in
soil samples of planting borecole, cabbage and lettuce varies from 0.031 to 0.159 mg/kg. The
concentration of As accumulated in the three vegetables varies from 0.02-0.04 mg/kg. The results
of health risk assessment (HRI) and target hazard quotient (THQ) show that the current vegetable
growing area in Minh Tan, Phu Xuyen, and Hanoi is at a safe level.
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1. Gi6i thiéu

O nhiém kim loai ning xay ra & hau hét cac
yéu t6 méi truong dic biét 1a trong dat va
nude. San xuat nong nghiép dang phai dbi
mit v6i nhiu van d& lién quan dén tic nhan 6
nhiém nay. Cac loai rau in 14 hodc rau gia vi
tich tu cac kim loai ning khi ching duoc
trong trén dat bi 6 nhidém [1]. Ham luong kim
loai nang tich ldy trong thuc vat tang khi
dugc trong trong dit c6 ham lwong kim loai
nang cang 16n [2]. Trong san xuét rau an toan,
cac yéu t6 kim loai nang dugc quan tim gdom
Cadmium (Cd), Chi (Pb), Crom (Cr), Niken
(N1) [3]. Tai Viét Nam,
QCVN39/2011/BTNMT quy dinh ngudng
gidi han cho cac kim loai nang gém Pb, Cd,
Cr, Thuy ngan (Hg), Pong (Cu), Kém (Zn) va
Arsen (As) [4]. Trong d6, Arsen la chat rat
dang quan tam vi né dugc tao ra mot cach tu
nhién trong qué trinh phong hoa dia chit. As
& dang As®* doc hon As®™. Ngay nay Arsen
xudt hién trong tu nhién do qua trinh bao mon
da, déat chira Arsen, chay rung, khi dai duong
thoat ra va cua nui lira [5], As con ton trai
trong nudc ngam va dat [6].

Hang ngay tiép xtc v6i mot luong vira du
Arsen c6 thé giy bénh hodc lam suy giam sic
khoe, tiép xtic voi Arsen & liéu cao co thé gay
ra tir vong. Con ngudi ¢ thé bi nhidm Arsen
tir thyc pham vi n6 c6 kha ning tich tu trong
dat, hé thuc vat va dong vat va n6 kho bi phan
huy, bén canh d6 ciing c¢6 thé bi nhiém nudc
va khong khi, dic biét 1a nudc bi 6 nhiém
Arsen xuat hién cho ca giéng nudc, ao, nudc
may hoac tham chi dong chai trong nudc. Da
day hap thu t&i 80- 90% liéu lugng Arsenic
va Arsenate ¢ dang hoa tan [5].

Viét Nam cung véi Bangladesh duoc biét dén
1a mot trong nhitng qubc gia bi anh hudng boi
6 nhidm Arsen trong nuéc ngam [7]. Tai Ha
Noi, nguoi dan da sir dung nude ngdm (nude
duéi dat) cho muc dich sinh hoat tir hon 100
nam, tuy nhién, nhiing bao cdo gan day cho
thdy néng do Arsen vuot qua 159 pg/L &
ving dong bang song Hong, cao hon rét nhiéu

s0 vOi mic an toan ma To chic y té thé gidi
cong bd (10 pg/L). Pham Quy Giang va cs
(2013) chi ra rang hon 80% cac giéng khoan
& Ha Noi bi 6 nhiém boéi ham lwong Arsen
vuot qua gia tri cho phép cua WHO [8].

San xudt néng nghiép an toan c6 moi quan hé
mat thiét v6i dat trong va chét luong nude
tudi. Trong bdi canh yéu cidu cao cua thi
truong, cac hop tac xa trong rau di t6 chuc
san xudt theo cac quy trinh trong rau sach
hodc tham khao quy trinh VietGAP. Hién
nay, mot sd ving trong rau chuyén canh sir
dung ngudn nude tudi duge xir Iy so bo nham
loai bo mot phﬁn As. Tuy nhién, rat it khu
trong rau ap dung hé thong loc so bo bang cat
hodc trdu, nhidu khu san xuét con chua co
bién phap xur Iy nude trudc khi tudi. Nghién
clru nay nham danh gia ham luong kim loai
ning trong dat, nudc va cay rau tir 46 du béo
rtii ro cho san xuat rau an toan.

2. Phuong phap nghién ciru

2.1. Phwong phdp thu thip sé liéu

Phurong phdp thu thdp sé liéu thir cdp: Co
ciu dién tich dat, co cdu ciy trong, ning suit
va mua vu tir bio c&o tong két cubi nim cua
xa Minh Tan, Phu Xuyén, Ha Noi.

Phurong phap thu thdp s6 liéu so cap: S6 liéu
vé dién tich, loai cay tréng, nang suit, mua
vu, hinh thirc tudi tiéu, nguén nudce tudi trén
dia ban duoc thu thap tir phong van 55 ho
trong rau. Nhu cau nudc tudi theo mua duoc
xac dinh dya vao lugng nuée mdi lan tudi:
Nhu ciu nuéc tudi = Lwong nuede moi lan
twdi X s6 lan twdi trong mia.

Phurong phdp ldy mdu va phan tich sé liéu
Méau dit duoc liy theo hudéng din trong
TCVN 7538-2:2005 (ISO 10381-2: 2002) vé
Chét lugng dit - Ly miu - Phan 2: Huéng
dan k¥ thuat 1dy mau [9], Mau nudc duoc liy
theo TCVN 6663-3:2008 (ISO 5667-3:2003)-
Chat luong nuéc- Ly miu, Hudng din bao
quan va xir Iy mau [10]. Nguyén tic 1iy miu
tham chiéu theo dong chay tudi tiéu trén dong
rudng ciia mot s loai cdy trong chinh (Hinh 1).
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b. Mau dat
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c. Mau rau

a. Nguon nweée twdi
Hinh 1. Diém‘ ld'y mau nuée, dc‘i’t va rau (da tach
bo phan an dwoc va phan logi bo)

Mau nuée duge thu & cac ngudn nude tudi
khéc nhau. Phén tich As duoc thuc hién bang
hé thong quang phd phét xa cao tan (ICP) tai
phong thi nghiém khoa Hoéa, Pai hoc Khoa
hoc ty nhién (Bang 1). Miu rau tién hanh
phan tich phan dn duoc va phan loai bo (Hinh
1c). Rau sau khi lay vé duoc rira sach va sdy
kho & nhiét d6 70-80°C trong 24 h. Cac mau
duoc phan tich theo TCVN 8117:2009 va

TCVN 7770:2007.

Bang 1. Phicong phdp ldy mau va phan tich

Mau Phuwong phap phan TCVN
phan tich
tich
Pat  Phwong phdp USEPA  TCVN
Method 3050 B + 5297:1997
SMEWW 3113B:2012
Nugc  Thiét bi quang phd phat  TCVN
xa cao tan (ICP) 5297:1997
Cay  Tién hanh theo TCVN
rau  TCVN 8117:2009 8117:2009
TCVN 7770:2007 TCVN
7770:2007

2.2. Phwong phdp danh gia riii ro sirc khoe
Rui ro stre khoe tiém an cua viée tiéu thu kim
loai ndng qua rau, dugc phan tich dua trén
lugong kim loai nang ti€u thu hang ngay
(DIM) [11], chi s6 rui ro sirc khoe (HRI) [12]
va chi sb nguy co muc tiéu (THQ) [13,14].
Luong tiéu thu hang ngay (DIM) tinh dua trén
cong thtrc:
MxKxI

w
Trong d6, M 1a néng d6 kim loai ning co
trong rau (mg/kg), K 1a ty 1é rau tuoi so véi

DIM =

rau da séy kho (K=0,085), I 1a lugng rau tiéu
thu hang ngay cua ngudi 16n va tré nhé. (I=
0,345 va 0,232 kg/nguoi/ngay) [1]. W can
nang trung binh cua nguoi 16n va tré nho &
Viét Nam. (W= 51,5 va 28,3). Chi s rui ro
sttc khoe (HRI) va chi s nguy co muc tiéu
(THQ) dugc tinh dua trén cong thic:
DIM
HRI = —

BfD
EFx EDx FIR % Cx 10°?

THQ = RD x WAB x TA

Trong d6, Rfd 1a lidu luong tham chiéu
(RfDaren= 3x10™) [15], EF 1a tan sudt phoi
nhiém (EF=365 ngay/nim), ED 1a Thoi gian
phoi nhiém (ED = 75,6) [16], FIR 1a ti suat
hip thy (FIR,gei 6= 0,345 kg/nguoimgiy,
FIRy: em = 0,232 kg/ngudi/ngay), C 1 nong do
phoi nhidém, WAB 1a trong luong co thé trung
binh (WAB,gui 16n = 51,5; WAB e = 28,3),
TA = EDx365 ngay/nim. Néu THQ 16n hon
1, viée tiép xtic gdy nguy hai téi sirc khoe.

3. Két qua va ban luin
3.1. Hi¢n trang sin xudt rau
X Minh Tan véi dién tich dat nong nghiép 1a
588,83 ha, chiém 73,59% tong dién tich dét tir
nhién [17]. Trong d6 dién tich phat trién rau
mau gan 300 ha trong d6 150 ha quy hoach
ving trong rau an toan [18]. Thu nhap hang
nam tu hoat dong tr(‘ing rau la hon 39 triéu
dong/nam.

Bang 2. Co cdu cdy rau tai xd Minh Tén

Loai rau Don vi Gia tri
Bap cai % 74,55
Su hao % 67,27
Cai dua % 5,45
Cachua % 32,73
Mudp % 5,45
Cai clc % 1,82
Do % 27,27
Dua chudt % 36,36
Sup lo % 14,55
Lac % 1,82
Ngd % 16,36
Bi % 1,82

Két qua didu tra (n = 55) tai ving trong rau
cho thdy dién tich gieo trong trung binh mdi
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ho 1a 24382 + 1452,15 m” Thoi vu gieo
tr6ng duoc chia theo 2 vu r6 rét: vu rau ngén
ngdy va vu rau dai ngdy, vu rau ngin ngiy
tién hanh thu hoach va gieo trong 2-3 ltra/vu
hay con goi 1a vu dong xuan. Nhiéu nhét 1a
cic gibng nhu bip cai, su hao, ca chua...
tuong ung voi 74,55%, 67,27%, 32,73%
(Bang 2). Luong nudc tudi quyét dinh kha
nhidu vé loai cdy trong, chinh vi vay ciy
trong da dang phong phu, pht hop véi dicu
kién thuc tién. Mua kho can thuong tréng cac
loai cdy can it nudc nhu bi, ngo.
3.2. Nguén nwéc va lwong nwdc twi tiéu
Trén dia ban sir dung nhiéu ngudn nudc tudi
khac nhau dé phuc vu cho trong trot. Trong
do, cac nguén tr song Nhug¢, ao hd, diém tich
trit, va giéng khoan duoc sir dung phd bién
nhat. Ngudn nude tir giéng khoan chiém hon
91% lugng nudce st dung cho tudi rau, mot )
ho trong rau c6 vi tri gan voi muong nudc thi
sir dung ngudn nudc nay.

Bang 3. Pdc diém nguon nudc giéng khoan sir

dung trong san xudt rau

N#oi dung Pon vi Gia tri

Chiéu sau Max m 70,0
Chiéu sau Min m 10,0
Chiéu sau Mean m 22,2
Chiéu sdu<20m % 63,0
20m<Chiéu sau<40 % 17,0
40m <Chiéu sau>70 % 35,0
Chi phi khoan Max Triéu dong 2,0
Chi phi khoan Min Triéu dong 0,2
Chi phi khoan Mean  Triéu dong 0,86

Chu yéu sir dung giéng khoan c6 do sau dudi
hon 20 m; va 40 m < Chiéu sau >70 tuong
g 63%, 35%, giéng c6 d6 sdu hon 70 m
thuong hay thiéu nudc va tén chi phi khoan
giéng vi vay khu vuc nay sir dung thém nudc
tudi tir song Nhué va ao hd. Phuong thuc tudi
theo ranh dugc 4p dung chinh, ngoai ra con
tudi truc tiép vao gdc khi cham phén cho cay.
Luong nudc tudi vao cay phu thudc vao nhu
cAu cua tung loai rau va giai doan sinh
truong, lwong nude tudi nhiéu tir thang 9-12
trong ndm va it hon vao cac thang 1-3. DPanh
gi4 cam quan chat lugng nudc giéng khoan tai

3 viing trong rau nhidu nhat (Kim Quy, Thanh
Lap, Bai Xuyén) thay c6 mau nga vang va
mui tanh, 100% ngudn nudc sir dung chua
qua xtr li sir dung tryc tiép tudi cho cay rau.
3.3. Ham luong kim logi ndng trong moi
truwong va rau

Ham lugng As dugc danh gid tir cic mau
nudc & cac ngudn nude tudi khac nhau gom
nudc giéng khoan, diém tich trr, truc tiép tur
song Nhué. Trong d6 ngudn nudc twdi tir
giéng khoan giéng khoan lay ¢ do sau va vi tri
khac nhau: 12 m, 47 m, 49 m.

Bang 4. Phdn tich ham lwong KLN tir nguon nuée
twoi khac nhau

Mau Toa d Arsen  QCVN
(ug/L)  39/2011
(Hg/L)

N1  105°5805  20°40° 28" 2,05

N2  105°58°38"  20°40°38 17,43

N3  105°57°25°  20°40° 32" 5,83 50

N4  105°58°38"  20°40°36 15,70

NN  105°58°21 20°40’ 51~ 1,90

(N1: Nguon mede tiv giéng khoan cé do sdu 12 m,
N2: Piém tich triv mede trén dong rudng, N3:
Nude twdi lay tiv séng Nhué, N4: Nguon nude tiv
giéng khoan c¢é dp sau 47 m, NN: Nguon medc tiv
giéng khoan c6 dé sau 49 m).

Bang 5. Phan tich ham luong KLN trong rau

Caidwa Bipcai Xalach

ohan ten (mo/kg) (mgky)  (mg/ko)
w @ 6

D 0,126 0,159 0,031

L 0,028 0,015 0,040
LB 0,043 0,036 0,021

QCVN 8-2/2011 1,00 1,00 1,00

(D: Mdu dat, L: Phan an dwoc, LB: Phan logi bo)
Két qua phan tich cho ta thiy cac miu nudc
tudi déu dat QCVN 39/2011 quy chuén vé
chat lwong nudc tudi tidu. Nude tich trir 1a
nuoc dugc dao 10 thién trén mat rudng chira
dung nudc chay tran, du thira va nudc mua,
ding dé sir dung khi cham phén va khi giéng
can nudc. Ngudn nude tich trit qua phan tich
¢6 ham lugng Arsen cao nhét (17,433 pg/L)
s0 v6i cac ngudn nudce tudi khac, 16n hon gip
1,74 14n so véi quy chudn cia WHO 1a 10
ng/L. Cac miu giéng khoan dugc l1dy gan khu
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vyc Ha Nam c6 ham lugng Arsen thay doi
dang ké khi do sau cang 16n. Giéng khoan c6
d6 sdu 49 m duoc 14y khu vuc gan trung tdm
xd Minh Tan c¢6 ham luong Arsen twong ddi
nho (1,9 pg/L).

Kim loai ndng va khoang chit di vao thuc vat
thong qua 2 con duong d6 1a hap thu tir r& va
qua khi khong cua 14. R& hap thu khi dugc
trong trén dat nhiém kim loai ning do tudi
nuéc 6 nhiém cho ciy. Mau rau xa lach (L3)
trong trén dat c6 ham luong As kha thip
(0,031 mg/kg) so véi cac mau dat khac, tuy
nhién tich lily Arsen trong rau lai 16n nhat
(0.04 mg/kg), c6 thé thay kha ning hip thu va
tich liiy KLN cua xa lach cao hon 2 mau rau
trén. Nguoc lai bép cai duoc tréng trén dat co
ham luong 16n nhat nhung kha ning tich liy
lai thdp nhét (0,015 mg/kg). Pé danh gia su
tich luy As trong cdy rau, nghién ctiru nay
phan tach cdy rau lam 2 phan 13 phan dé an
(14 va/hodc than) va phan bo di (r& va phan
than gia cbi). Két qua phén tich cho thiy sy
tich luy As trong phéan 14 ciia cdy xa lach cao
hon phan ré (0,04 mg/kg trong 14 so véi 0,021
mg/kg phan loai bo 1a ré va mot phan la gia
Gia vang). So véi QCVN 8-2/2011 vé gidi han
kim loai ning trong thyc pham thi ham lugng
Arsen trong cic mau déu nim trong quy
chuén cho phép [19].

3.4 Canh bao riii ro sirc khoe voi ham lwong
phan tich

Pé danh gia duoc rui ro ciing nhu nguy co vé
suc khdoe ctia As, nghién citu nay udc tinh
mirc do phoi nhiém va xic dinh cac con
duong tiép xtic voi As. Trong d6, chudi thic
an dugc lya chon vi con nguoi tuong tac voi
As thong qua viéc ti€u thy san phém. Vi vay
tién hanh wdc tinh tich liiy As hang ngiy
(DIM) theo mirc ti€u thy rau trung binh hang

ngay cho ca ngudi 16n va tré em. Chi sb i ro
suc khde (HRI) véi ham lugng phan tich dua
trén DIM va chi s6 nguy co muc tiéu (THQ)
dugc trinh bay trong Bang 6. Néu HRI va
THQ 16n hon 1, ¢6 nghia la d6i tugng dang
nam trong ngudng rui ro, ngugc lai néu nho
hon 1 dbi twong ndm trong ving an toan co
thé kiém soat duoc [20, 21].

Chi sb DIM cho thdy sir dung cang nhiéu rau
nhiém As thi luong Arsen dua vao co thé
cang nhiéu, phu thudc vao lugng va thoi gian
su dung. DIM cua tré em 16n hon clia nguoi
l6n, DIM khi st dung cai dua; bép cai; xa
lach cua ngudi 16n 1a 1,59x10°; 8,54x10°;
2,28x10° va cia tré em tuong Ung la
1,95x10°; 1,045x10°; 2,787x10°. Nhung
gan nhu khéng c6 rui ro, vi ham luong ti da
cho phép lugng Arsen dua vao co thé hang
tuan qua thuc pham 12 0,015 (mg/kg).

Chi s6 rai ro (HRI) ciia ngudi 16n va tré em
déu c6 mirc rui ro 16n nhat déi voi xa lach 1a
7,59x10 va 9,29x102. Tuy nhién, cac chi sb
ri ro déu nho hon 1, dang nim trong mirc an
toan. Trong nghién ctru nay chi s6 muc tiéu
(THQ) déu nh6 hon 1 dbi véi nguoi 16n va tré
em, déu d6 cho thdy ham lugng As dang nam
trong ngudng c6 thé kiém soat va giam thiéu
duogc, dé dam bao yéu té 1au dai va phat trién
bén ving.

Tuy nhién con nhiéu con duong tiép xtc khac
clia con ngudi voi Arsen nhu tiép xtic véi da,
hit phdi byi nhiém Arsen, 1 nhitng con dudng
gop phan dwa Arsen vio co thé va kha ning
dao thai KLN cua co thé ciing nhu kha ning
giai doc cua cay khong dugc tinh dén trong
nghién ctru nay. Vi vay nghién ciru nay mo ra
hudng di cho nghién ciru chi tiét hon dé danh
gia day du hon vé rui ro.

Bang 6. Du bdo luong As tich luy doi véi nguoi I6n va tré tir tiéu ding rau

Loai rau DIM HRI THQ
Nguoi lon Tré em Nguoi lon Tré em Nguoi lon Tré em
Cii dua 1,59%10°  1,951x10°  5,31x10% 6,50x107 6,25x10™ 7,65%x10™
Bip cai 8,54x10°  1,045x10°  2,85x10%  348x10%  3,35x10™ 3,35x10™
Xa lach 2,28x10° 2,787x10° 7,59%x10% 9,29x10% 8,93x10™ 1,09x10™
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4. Két luan

Xa Minh Tan, huyén Phi Xuyén c6 300 ha
trong rau mau trén tong s6 588,83 ha dit nong
nghiép (chiém 50,9%), trong d6 150 ha duoc
quy hoach thanh ving trong rau an toan.
Ngudn nudc tudi cho san xuét rau chu yéu tir
giéng khoan (chiém 90,9%), cac ngudn khac
tr ao hd, song Nhug, nguf"m tich trir duoc sur
dung khi ngudn nuéc giéng khoan bi han ché.
Nguon nudc tudi cho hé théng san xuét rau
trén dia ban dugc su dung tryc tiép, chua qua
xu i

Két qua phan tich ham luong Arsen trong moi
truong dat, nudc va rau cho ta thidy ngudn
nude tich trit ¢4 ham lugng Arsen cao nhat
gip 1,74 1an so v6i WHO 13 10pg/L. Sy tich liy
As trong cay khong hoan toan phu thudc vao
ham luong Arsen trong dat ma con phy thudc
vao kha ning hip thu As cta timg loai rau, him
luong As trong xa lach do dugc & muc 0,04
mg/kg, bap cai tich Ity 0,015 mg/kg.

Chi s rai ro va chi sb rii ro muc tiéu cho
thiy HRI va THQ trong cac mau déu nho hon
1, ¢6 nghia 1a ving tréng rau xa Minh tan,
Phi Xuyén, Ha No6i nam trong ngudng an
toan dbi v4i Arsen.

Lo&i cdm on

Nhom tac gia cdm on Hoc vién Nong nghiép
Viét Nam di hd trg kinh phi tir d& tai
(SV2019-04-24) cho nghién ciru nay.
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