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TOM TAT

Nghién cu dwoc tién hanh tlr thang 9 dén thang 11 cGia 2 ndm 2019 va 2020 nhdm danh gia tich Iy kim loai
n&ng va rii ro strc khde véi rau &n |4 (cai xanh, méng toi, xa lach) duwoc tudi tir cac ngudn khac nhau tréng ven séng
Cau Bay, doan chdy qua xa Pa Tén, huyén Gia Lam, Ha Néi. Ham lwong kim loai nang (Cd, Pb, Cu, Zn) trong cac
mau nwéc, mau dat va mau rau duoc xac dinh bang phwong phap quang phd hap phu nguyén tir (AAS). Két qua
phan tich cho thay st dung nwéc séng Cau Bay dé twdi lam tang nang suét ciing nhuw tich Iy kim loai ndng trong dat
va rau so vé&i twéi bang nwéc giéng. Ham lwong Cd trong ca 3 loai rau khi duwoc twéi nwdc séng déu vwot qua gidi
han cho phép theo huéng tich Itly & cai xanh cao hon méng toi va xa lach, trong d6 ham lwong Cu, Zn van &
ngwdng an toan theo QCVN 8-2:2011/BYT va quyét dinh 106/2007/QD-BNN. Két qua danh gia chi sb rii ro strc khée
(HRI) va chi s6 nguy co muc tiéu (THQ) khi tiéu thu 3 loai rau trong trwérng hop nay hién tai & ngwéng an toan.

T khoéa: Rau an 13, tich lGy kim loai nang, nwéc twoi.

Assessment of Heavy Metal Accumulation in some Leaf Vegetables
under the Effects of Irrigation Water

ABSTRACT

This study was conducted from September to November of 2019 and 2020 to evaluate the heavy metal
accumulation and health risks of the irrigated leafy vegetables Brassica juncea L, Basella alba L, Lactuca sativa grown
from other sources along Cau Bay river, the section flowing through Da Ton commune, Gia Lam district, Hanoi. The
contents of heavy metals (Cd, Pb, Cu, Zn) in water samples, soil samples and vegetable samples were determined with
methods of atomic absorption spectroscopy (AAS). The analysis results showed that the productivity of leafy vegetables
was increased when the water of Cau Bay river was used for irrigation together with increased accumulation of heavy
metals in soil and vegetables compared to the vegetables irrigated with groundwater. Cd content in all 3 types of
vegetables exceeded the allowable limit level, of which the accumulation of Cd and Pb in Brassica juncea L were higher
than in Basella alba L and Lactuca sativa. However, the Cu, Zn contents were still at a safe level according to QCVN 8-
2: 2011/ BYT and Decision 106/2007/QD-BNN. As the results showed the health risk index (HRI) and the target hazard
quotient (THQ) when consuming 3 vegetables in this case are currently at the safe threshold.

Keywords: Leafy vegetables, accumulation of heavy metals, irrigation water.

. v N dung ngudn nuéc nay, bén canh lgi ich tan dung
L. DAT VAN DE duge ngudn dinh dudng trong nudc thai thi tac
Mot thuc t& phé bién hién nay tai cac ving  hai ciing 1a mét van d€ can phai quan tam do la
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ven d6 cua nhiéu nudc dang phat trién néi sy 0 nhiém kim loai néng.
chung va 6 Viét Nam néi riéng d6 la viéc su Rau #4n 14 14 nhém c6 nhu cAu nude 16n.

dung nuéc tuéi bi 6 nhiém tir nuéc thai. Khi st Luong nude trong rau chiém tit 75-95% khoi
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lugng. Hon niia, kim loai néng tich tu trong cac
phan &n dudc ctia rau an 14 nhiéu hon so véi ngi
coc ho#c cdy an qua (Arora & cs., 2008; Usda,
2014; Atamaleki & cs., 2021). Nén khi tu6i bang
nudc c¢6 chita ham lugng KLN vugt ngudng sé
tiém 4n nguy cd tich liy trong rau, giy anh
hudng dén stic khée ctia ngudi tiéu dung.

Séng Cau Bay la séng dao, cac kénh nhanh
phia thugng luu bt ngudn tit cac phudng Gia
Thuy, B6 Dé, Giang Bién, Viét Hung thudc quan
Long Bién, Ha No6i; chay qua quan Long Bién,
huyén Gia Lam va ha luu d6 vao hé théng thuy
néng Bic Hung Hai tai ctia xa Xuan Thuy, xa
Kiéu Ky, Gia Lam, song c6 téng chiéu dai
khoang 13km. Méc du dang bi 6 nhiém do hang
ngay dang phai tiép nhan mot lugng nudc thai
16n chua qua xu 1y (nudc thai sinh hoat tit cac
khu vuc dan cu, khu chg, khu d6 thi, khu céng
nghiép va cac xi nghiép, kinh doanh, dich vu)
nhung nuéc séng Cau Bay hién van 14 nguén
tudi cho dién tich d4t canh tac néng nghiép khu
vic Long Bién - Gia Lam (Trau Quy, Da Tén,
bong Du, Kiéu Ky). Dic biét, v6i dién tich trong
rau doc theo con séng nay duge ngudci dan khai
thac nudc séng dé tudi rat thuong xuyén.

Do d6, nghién nghién ctGu nay dugc thuc
hién dé danh gi4 kha nang tich liy mot s6 kim
loai ning (Cd, Cu, Pb, Zn) cta 3 loai rau an 14 la
(cai xanh, méng toi va xa lach) dude tréng pho
bién doc theo séng CAu Bay khi c6 st dung
nguoén nude tudi khac nhau trong khu vuc nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Kim loai niang (Cu, Pb, Zn, Cd) trong 2
ngudn nudc tudi (nude sdng Cau Bay va nudc
giéng khoan).

Cac loai rau an la gbm: mong toi (Basella
alba L., xa lach (Lactuca sativa), cai xanh
(Brassica juncea L).

2.2. Phuong phap nghién citu

2.2.1. Thu thap s6 liéu

Thu thap, téng hop cac quy chuin ky thuat
quéc gia vé chat lugng nudc tudi tidu, dat san

xuit néng nghiép va giéi han 6 nhiém kim loai
ning trong rau.

Hoat d6ng cta cac khu cong nghiép trén dia
ban khu vyc quan Long Bién, huyén Gia LAm tu
cac phong, ban nganh lién quan nhu: Phong
TNMT, Phong Néng nghiép huyén Gia Lam,
Cong ty TNHH va Khai thac cong trinh thuy lgi
Bic Hung Hai, Téng cuc Thuy lgi.

Thu thap s liéu vé lugng mua trong thoi
gian nghién ctu tai tram khi tugng Lang,
Ha Noi.

Diéu tra, khao sat thuc dia dé thu thap b
sung thong tin vé cac nguén gy 6 nhiém chat
lugng nudc tudi, hién trang chit lugng nude va
st dung nguén nuéc tudi cho rau khu wvuc
nghién ctu tudi.

2.2.2. B6'tri va theo doi thi nghiém

Thi nghiém dugc bd tri theo khéi ngiu
nhién hoan toan (RCBD) véi 3 1an lip lai véi 3
loai rau va st dung 2 ngudn nudc tudi, trén dién
tich dat gieo trong cAy hang nam cta ho dan doc
bén song Cau Bay. Dién tich méi 6 thi nghiém la
5m? Trong khodng thoi gian gitia 2 vu rau thi
nghiém, d4t duge dé trong, khong canh tac.

Giong rau gém: rau mong toi 14 to HMT16
(Basella alba L.), xa lach xoidn Rapiddo344
(Lactuca sativa) va cai xanh (Brassica juncea
L.). Hat giong dugdc ngdm 1 truée khi gieo.

- Thoi vu:

Vu 1 tit 01/10/2019 dén 25/11/2019

Vu 2 tir 01/10/2020 dén 25/11/2020

Khoang cach tréng: 20cm x 20cm

- B6n phan: 46kg N + 50Kg P,O; + 30kg
K,O va 12 t4n phan ga hoai muc cho 1ha.

- Tuéi nudc: Cac loai rau trong thi nghiém
dude ap dung phucng phap tuéi mat dit bang
cach st dung 6 doa 18y nudc truc tiép dé tuéi
déu lén trén méit luéng. Nhu cau nudc tuéi (IR)
dugc tinh theo cong thiec:

IR=Ym
i=1

Trong d6: m 1a lugng nudc cua lan tudi thi
i; n 1a s6 lan tudi.

633



Danh gia sw tich Ity kim loai ndng ctia mét sb loai rau an 14 do anh hwéng cla nuwéc twdi

Bang 1. Chi tiéu ctia dat, nudc va rau theo TCVN

STT Théng s6 Ky hiéu Sé hiéu, tiéu chuan Phwong phap phan tich
MAu dét
1 pHka™ pHke  TCVN5979:2007 pH meter
2 Cac bon hitu co tdng sb ocC TCVN 8941:2011 Walkley &Black
3 Dam thdy phan Ntp - Tiurin va Kononova
6 Lan dé tiéu P20sq¢  TCVN 8661:2011 Olsen
7 Kali dé tiéu K:Ogq  TCVN 8662:2011 Matslova, AAS
8  Dung lwong catrion trao dbi CEC TCVN 8568:2010 Phuwong phap dung amoni axetat
9  Thanh phan co gioi TPCG  TCVN5257:1990 Phwong phap dung éng hut Rébinson
10 Déng Cu TCVN 6496:2009 Phwong phap phd h&p thu nguyén tir (AAS)
11 Chi Pb
12 Cadimi Cd
13  Kém Zn
Mau nuéc
14  pH pH TCVN 6492:1999 Do trwc tiép bang may pH
15 Do duc boduc APHA =2130.B (1998) May do Turb-350 IR
16 Nhiét do t° - Do bang nhiét ké
17  Tbng chétran lo Irng TSS  APHA 2540. D (1998) Phwong phap xac dinh tdng chét ran lo Irng sy
kho & 103-105°C theo APHA-2540D, st dung can
phan tich AG245 hang Mettler, Thuy ST.
18  Amoni N-NH;"  APHA 4500.D-NH; Phwong phap trac phd hap thu phan t
19 Phosphate PO APHA 4500.E-PO, Phwong phap so mau (phwong phap xanh
Molipdate).
20 Ham lwgng oxy hoa tan DO - May do
21 Chi Pb TCVN 6193:1996 Phwong phap phd h&p thu nguyén tir (AAS)
22  Cadimi Cd TCVN 6197:2008
23  béng Cu TCVN 6193:1996
24 Kém Zn TCVN 6193:1996
M3&u rau
25 Chi Pb TCVN 7766:2007 Phwong phap phd h&p thu nguyén tir (AAS)
26  Cadimi Cd TCVN 7768:2007
27 Dbéng Cu TCVN 6541:1999
28 Kém Zn TCVN 5487:1991

Dua trén d6 trit Am déng rudng va khoang
d6 4m @&t thich hgp cho cac loai rau &n 14 néi
chung, st dung may do nhanh d6 4m dit dé
xac dinh thoi diém tudi. P6 trit Am dong rudng
duge xac dinh bang cach dung 6ng dung trong
dé 14y mau d4t, ngAm mAu trong nudc dén khi
dat bao hoa. Sau d6 nhéc ra khodng 1-2 gid
dén khi khéong con nuéc nhd xudng. D6 4m dat
6 thoi diém nay tuong tng véi do trii Am dong
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rudng. Xac dinh d6 4m bing phuong phap siy
(nhiét 4o 105°C)

Thudéc BVTV: Quan sat tinh hinh sdu bénh
hai, c6 tham van cta can bd tram BVTV huyén
Gia Lam cung véi kinh nghiém san xuét cia ho
nong dan dé st dung thusc BVTV (thudc
MEKOMECTIN 70WG va TASIEU 5WG): Phun
déu trén 3 loai rau véi 2 lan/vu
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Chi tiéu theo doi: S6 1a/cAy; niang suat tuoi,
nang suit kho khi thu hoach (phan &n dudc).

2.2.3. Ly mau va bio quan

a. Lay mau

M3au dat dugdc 14y 6 tang dat méit (0-20cm)
theo dudng chéo, tai vi tri 14y mau cay. Phuong
phap 14y mau, bdo quan va xi ly mau dat ap
dung theo cic tiéu chudn: TCVN 7538-2:2005
(ISO 10381-2:2002) vé Chat luong dat - Lay
mau - Phan 2: Huéng dan ky thuat 1ay mau.

Mau nudc duge 14y tit 02 ngudn khac nhau 6
cac thoi diém tuéi. Mau nude duge dung trong
chai nhua 0,51 va dudc axit héa ngay bing
HNO, 1M dén pH = 2 réi dua vé phong thi
nghiém dé phan tich (TCVN 6663:2011)

MAu rau: Méi 6 thi nghiém 18y 5 cady & 5
diém theo duong chéo va gop lai thanh mot mau
hén hgp. Mau duge 14y trude khi thu hoach 1
ngay, 14y phan an dudc cua cac loai rau, dung
trong cac tdi nilon mang vé phong thi nghiém.
Phuong phap 14y mau rau duge thuc hién theo
TCVN 9016:2011

b. X1t Iy mau

M3au dat duge xt 1y theo TCVN 6647:2007.

MAau nuéc dugc xU ly va bao quan theo
TCVN 6663-3:2008.

MAau rau dugc loai bé phan bi héng, riua
sach dit sau d6 can khéi lugng tuoi, va sy kho
6 nhiét d6 70°C trong 48h dén khi khéi lugng
khong d6i. Sau d6 duge nghién nhoé bing céi si,
rdy qua rdy lmm, tron déu va cat trong tui
nilon, bdo quan lanh dén khi phan tich.

2.2.4. Phan tich

Phan tich cac chi tiéu cua dat, nudc va rau
theo TCVN (Bang 1).

2.4.5. So sanh va xur Iy s6 liéu

a. Phuong phap so sanh

- P& danh gia mutc d6 6 nhiém cho ting déi
tudng (d4t, nudc, rau), nghién ciiu st dung Quy
chudn Viét Nam, quy dinh cta Bo Y t&. Dua
trén viéc d6i chidu két qua phan tich véi tiéu
chuén, mtc d6 6 nhiém KLN trong cac d6i tugng
(nuéc, dat, rau) duge chia thanh 2 mic: 6 nhiém

(khi két qua phan tich bang hay vugt ngudng
quy dinh); chua bi 6 nhiém (khi két qua phan
tich thap hon ngudng quy dinh).

Trong nudc: Theo QCVN 08-
MT:2015/BTNMT cot B1 (B6 Tai nguyén va Moéi
trudng, 2015a).

Trong d4t: Theo quy chudn QCVN 03-
MT:2015/BTNMT (B6 Tai
truong, 2015b).

Trong rau: Theo quy chuin QCVN 8-2
:2011/BYTva Quyét dinh s6 106/2007/QD - BNN
cua B6 NN&PTNT quy dinh vé quan ly, san
xuit va chiing nhan rau an toan thi ham lugng
Cu < 30 mghkg va Zn < 40 mgkg (Bo

NN&PTNT, 2007).

- Danh gia rui ro stc khoe:

nguyén va Moéi

Rui ro stc khde tiém &n cuaa viéc tiéu thu
kim loai néng qua rau, dugc phén tich dua trén
lugng kim loai nédng tiéu thu hang ngay (DIM)
(Chary & cs., 2008; Khan & cs., 2008), chi s6
rii ro stc khée (HRI) va chi s6 nguy co muc
tiéu (THQ):

Lugng tiéu thu hang ngay (DIM) tinh dya
trén cong thic:

DIM - CmxCfxD

Trong d6:

Cm: Nong d6 kim loai néng cé trong rau
(mg/kg);

Cf: Ty 1& khéi lugng rau tuoi so v6i rau Hé
s6 chuyén d6i khéi luong rau tuci so véi khéi
lugng rau siy kho da siy kho;

Cfc = Cfx =0,05; Cfm = 0,07;

D: Lugng rau tiéu thu hang ngay. Nguoci Viét
Nam tiéu thu rau khoang 0,2 kg/ngudi /ngay

BW: Khéi lugng trung binh ctia ngusi Viét
Nam (BW= 51,5kg)

Chi s6 rui ro stic khée (HRI) duge tinh béng
cong thic:

HRI = @

RfD

Chi s6 nguy co muc tiéu (THQ) dugc tinh:
EFxEDxFIxC y
RfDxBW x AT

107

THQ =
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Trong do:

RfD: liéu lugng tham chiéu 0,04; 0,004, 0,3;
0,001 mg/kg thé trong/mgay cho Cu, Pb, Zn, Cd
(Jan & cs., 2010);

EF: tan suat phoi nhiém (365 ngay/nam);

ED: thdi gian phoi nhiém (73,6);

FI: ty su4t hap thu (0,2 kg/ngudi/ngay);

C: noéng do phoi nhiém;

AT: thoi gian dé cac chit khong gay doc
Thoi gian tiép xtic véi kim loai ning trung binh
(ED x 365 ngaymam) (Ministry of
Environmental Protection of the People'S
Republic of China - Mepc, 2013).

Néu gia tri cia THQ nho hon 1 thi viée tiép
xuc dudce cho 14 an toan (Mao & cs., 2019).

b. X1t 1y s6'liéu

S6 liéu dugdc tinh toan bing phin mém
Excel xti ly thong ké bang phan mém Minitab
16. Cac gia tri trung binh dugdc so sanh bang
Tukey test 6 d6 tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Hién trang nguén nudc tusi va diac
tinh 1y héa dat khu vyc nghién citu

3.1.1. Hién trang nguén nuéc tuci

Song Cau Bay ngoai thuc hién chtic ning
tiéu nudc cho toan huyén Gia 1am va quan Long
Bién thi con séng nay con la ngudn cung cap nude
chinh cho toan b dién tich cua cac xa, thi tran c6
dién tich dit canh tac doc hai bén bd séng. Mo6i
ngay, song Cau Bay tiép nhan khoang 3.141m?
nudc thai khu dan cu qua 26 diém xa chinh.
Trong d6, nudc thai sinh hoat khoang 2.826m?,
nudc thai chin nudi khoang 15m? nuéc thai san
xuat khoang 300m®. Nuéc song Cau Bay trong
mua khé ctia 2 nam: 2019 va 2020 bi 6 nhiém
amoni va phosphat (hitu cd). Ngudn nudc séng
Cau Bay hién c6 ham lugng Cd (0,032 > 0,01
mg/l) vudt qua gi6i han cho phép theo tiéu chuén
nude dung cho tudi tiéu.

Hinh 1. Khai thac nudc song Cau Bay tuéi rau
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Bang 2. Pac tinh chat lugng ctia nude duge st dung trong thdi gian nghién citu

Giéng khoan (TB * SE)

QCVN 08-MT:2015/BTNMT cét B1

Chi tiéu Séng (TB + SE)
Nhiét do (°C) 24,42 + 0,37
pH 7,52£0,14
TSS (mg/l) 4826 + 14,3
EC (mS/cm) 0,59 + 0,01
NH," (- N mg/l) 5,12+ 0,14
PO, (-P mgll) 1,58 + 0,07
DO (mgll) 3,08 0,17
Do duc (NTU) 792+ 272
Cd (mg/l) 0,032% + 0,0005
Cu (mg/!) 0,019° + 0,0005
Pb (mg/l) 0,03" + 0,0006
Zn (mg/l) 0,141% £ 0,005

22,44 0,25 -
6,86 + 0,03 5,5-9
46,11+1,3 50
0,22 + 0,00 -
3,27 £ 0,02 0,9
0,01 + 0,00 0,3
4,29 + 0,04 24
12,8 0,88 -

0,005° + 0,00 0,01
0,003° + 0,00 0,5
0,015° + 0,00 0,05
0,087° + 0,0002 2,0

Ghi chi: Céc gia tri trung binh mang chit cai khac nhau, sai khac cé ¥ nghia théng ké (P <0,05).

3.1.2. Dic tinh Iy héa cua dat

Khu vuc nghién ctu la dién tich dat trong
cdy hang nam, nam ven bs song Cau Bay thuoc
dia phan lang Lé X4, xa Da Tén, huyén Gia Lam.

Két qua phan tich cho thay dat thi nghiém
1a d4t phu sa trung tinh, dién hinh ctia d&t pha
sa DPong bang séng Hong, thich hgp cho céc loai
cdy tréng can, véi ty 1& cap hat: sét 12,0%; limon
46,5% va cap hat cat chiém 41,5%. Tang canh
tac, dat c6 dung trong binh quan 1a 1,3 g/em®.
Do 4m t6i da dong rudng 31% (TLDK).

bat thi nghiém duge phan tich cac tinh chat
héa hoc cd ban: pHy, c6 gia tri 1a 6,8; Ham lugng
cacbon hiiu co OC dat 1,48 %, tuong duong véi
ham lugng chit hiiu ¢ mun trong dat 1a 2,55%,
dat tuong déi giau chat hitu co mun; Ham luong
P,0,, 1a 474 (mg/100g dit); K,0, la 10,8
(mg/100g d4t); Ham lugng dam thiy phan téng
s6 Ntp dat 12,3 (mg/100g dat). Nhu vay, dat khu
vic nghién ctiu c6 dam va lan d mic giau, con
kali 6 ngudng trung binh. Gia tri CEC ctua dat
khu vic nay 6 mic trung binh dat 17,6 meq/100g
dat. Ham lugng kim loai Cd, Cu, Pb va Zn trong
dat nghién ciu trude khi tién hanh thi nghiém
déu 6 ngudng an toan cho san xuit néng nghiép
theo QCVN 03-MT:2015/BTNMT, lan lugt la
0,64; 18,70; 8,21 va 186,49 mg/kg dat kho.

3.2. Anh hudng ctia ngudén nuéc tusi dén
sinh trudng va nang suit rau

Vu rau nam 2019, téng lugng nude tudi cho
ca 3 loai rau (mong tdi, cai xanh, xa lach) 1a nhu
nhau va hét 1.445 m*ha. Trong khi d6, vao nim
2020 chi cdn 1.012 m%*ha & mdi cong thic do
thoi gian ti thang 9 dén thang 11 nam 2020 thi
lugng mua do duge khu vuc Ha Néi 1a 262,2mm,
cao hon so véi lugng mua cung ky ciia nam 2019
(149,4mm). Két qua theo ddi cho thay khi tuéi
lién tuc bang nuée song CAu Bay, s6 14 va ning
suat rau tudi trung binh ctia ca cai xanh, mong
toi va xa lach 3 loai rau déu téng cao hon so véi
dugc tudi bdi nude giéng (nudc ngdm) 6 mic sai
khéc c6 y nghia vé mit thong ké.

Mbong toi 1a loai rau c6 s6 14 va nang suit
th&p hon so véi cai xanh va xa lach. Thoi vu
tréong 3 loai rau nay vao dau thang 10, day la
thoi diém ma d6i véi rau mong toi khong phai 1a
vu chinh nén sinh trudng va niang suat khong
cao (11,13-12,95 tan/ha) so véi cai xanh va xa
lach. Tuy s6 14 rau cai xanh va xa lach khong c6
su sai khac nhung nang suit cai xanh (27,08-
31,08 tan/ha) lai cao hon 6 ca truong hgp tuédi
nudc séng va nude giéng so véi xa lach (24,13-
26,38 tan/ha).
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Hinh 2. Vi tri diém nghién citu

Bang 3. Anh hudng ctia nguén nudc twéi dén sé 14 va nang suit rau

Ngudn nuéc twéi Cai xanh Mbng toi Xa lach
S6 14 (la/cay)
Séng 11,67° 9,00% 11,83°
Giéng 9,83 8,33° 10,50°
Nang suét twoi (tAn/ha)
Séng 31,08° 12,95° 26,38°
Giéng 27,08° 11,13 24,13¢

Ghi chi: Céc gi4 tri trung binh mang chi cai khéc nhau thi sai khac nhau cé y nghia théng ké (P <0,05).

3.3. Anh hudéng cta ngudn nudc tudi
dén tich lay kim loai ning trong rau va
dat trong

3.3.1. Tich luy kim loai nang trong rau

Két qua phan tich 6 bang 4 cho thdy nong
do kim loai ndng ¢6 sy khac nhau gitia loai rau
va ngudn nudc tudi. V6i két qua phan tich vé
ham lugng kim loai ning trong nuéc ¢ cic thoi
diém tudi cho thay nudc séng CAu Bay hién bi 6
nhidm Cd. Do vay, khi dugc khai thac dé tuéi
thi ca ba loai rau trong thi nghiém déu c6 ham
lugng Cd vugt ngudng an toan (0,25-0,28 mg/kg
rau kho) so véitheo tiéu chudn (0,2 mg/kg rau
kho). Cai xanh c6 xu huéng tich lity Cd cao hon
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so v6i mong toi va xa lach. Theo cong bd cua
Phan Thi Thu Hang (Phan Thi Thu Hang, 2008)
thi rau cai xanh c6 kha ning h&p thu Cd tit méi
trudng rat 1én, vi vay c6 thé dua loai rau nay
(Brassica juncea L.) vao danh muc cac cay trong
loai bé 6 nhiém Cd. Véi Cu va Zn, mic du ca hai
kim loai ning nay & ba loai rau dugc tuéi tu
nuéc séong déu cao hon dude tudi nude giéng (xu
th& ¢ xa lach cao hon cai xanh va moéng toi)
nhung so véi tiéu chudn cho phép vé rau an
toan van con thap hon. Riéng véi Pb, méac du
ham lugng kim loai ning nay trong ca hai
ngudn nudc déu ¢ miic thap hon giéi han t6i da
cho phép (0,015-0,03 mg/l) theo tiéu chudn nudec
dung cho tuéi tiéu (0,05 mg/l - c6t Bl - QCVN
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08-MT:2015/BTNMT) nhung két qua phan tich
thu dudc ham lugng Pb trong ca cai xanh, mong
toi va xa lach (0,56-0,79 mg/kg rau kho) 6 ca hai
truong hop nuéc tuéi khac nhau lai déu vugt
ngudng an toan (0,3 mg/kg rau khd). Diéu nay

¢6 thé khéng dinh nhém rau #n 14 tréng & khu
vuc nghién ctiu nay bi 6 nhiém chi c6 nguyén
nhan khong do ngudén nudc tuéi ma c6 thé do
hap thu tit ngudn khac phan bén, bui giao théng
hoéc tit viéc phun thuée bao vé thuc vat 1én 14.

Bang 4. Anh huéng ctia ngudén nude tudi dén su tich lity ham luong kim loai ning trong rau

Ngudn nuéc Cai xanh Mbdng toi Xa lach Trung binh Tiéu chuan Viét Nam
Cd (mg/kg rau khd)
Séng 0,28° 0,25% 0,25% 0,26° 0,05-0,2*
Giéng 0,23" 0,13° 0,13° 0,16°
Cu (mg/kg rau kho)
Séng 6,92° 6,63" 8,99° 7,52° 30*
Giéng 6,65° 6,46° 8,68° 7,26°
Pb (mg/kg rau khd)
Soéng 0,79 0,61 0,66™ 0,69° 0,3*
Giéng 0,74%® 0,56° 0,61% 0,64°
Zn (mg/kg rau khd)
Séng 11,90° 11,90 16,71° 13,51° 40*
Giéng 11,02° 11,17° 12,02° 11,40°

Ghi chu: Céc gia tri trung binh mang chit cai khac nhau thi sai khac c6 y nghia théng ké (P <0,05);

*: QCVN 8-2 :2011/BYT; **: @D 106/2007/QD — BNN.
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Hinh 3. Ham lugng Cd, Cu, Pb va Zn trong rau
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Bang 5. Ham lugng kim loai ning trong dat trong rau duge tuéi tit nguén nuée khac nhau

DAt duoc twoi Cai xanh Méng toi Xa lach Trung binh Trwée thi nghiém QCVN 03-:2015/BTNMT
Cd (mg/kg dat kho)
Soéng 1,10° 0,53 0,66° 0,76 0,64 1,5
Giéng 0,96° 0,41° 0,66° 0,67°
Cu (mg/kg dat kho)
Soéng 20,34° 23,85° 24,60° 22,93° 18,7 100
Giéng 17,44° 16,15° 24,15° 19,25
Pb (mg/kg dét kho)
Soéng 10,22 12,93 8,78° 10,64° 8,21 70
Giéng 8,72° 9,00° 7,54° 8,42°
Zn (mgl/kg dat kho)
Soéng 176,07° 210,58 227,10° 204,58° 186,49 200
Giéng 150,57° 205,6° 225,18 193,78°

Ghi chii: Céc gia tri trung binh mang chi cai khic nhau thi sai khéc cé ¥ nghia théong ké (P <0,05).

3.4.3. Tich liy kim loai ning trong dat
tr&ng rau

Két qua phan tich ham lugng kim loai ning
trong dat tai bang 5 cho thay trén dat tréng rau
duge tuéi bang nude séng Cau Bay, ham lugng
cac kim loai ning nay déu cao hon so véi trudng
hop dude tuéi nuée giéng va cao hon so véi lic
trude khi thi nghiém. Véi xu thé tich liy Cu va
Zn ¢ dat trong rau xa lach > mong toi > cai
xanh; v6i Pb thi mong toi > cai xanh > xa lach
va v6i Cd 14 cai xanh > xa lach > méng toi. Theo
tiéu chudn ham lugng kim loai ning cua dat san
xudt nong nghiép duge quy dinh tai QCVN 03-
MT:2015/BTNMT thi ngoai ham lugng Zn trong
dat trong rau mong toi va xa lach 1a vugt gidi
han an toan (205,6-225,18 > 200 mg/kg) thi véi
Cd, Cu va Pb ham lugng trong dat duge tudi ti
ca nudc séng va nudc giéng déu ¢ miic thap hon
giéi han t6i da cho phép.

3.5. Danh gia chi s6 rui ro stic khoée

Cac loai rau #n 14 1a thanh phan quan trong
trong ché& d6 &n udng cta con ngudi dé cung cap
cac chat dinh dudng khoang. Theo mtc tiéu thu
rau trung binh/ngay, lugng kim loai nang Cd,
Cu, Pb, Zn uéc tinh (DIM) théng qua chudi thuc
pham cung véi ham lugng cac kim loai nang nay
trong rau dude st dung dé tinh chi s6 rui ro stc
khée (HRI) va chi s6 nguy co muc tiéu (THQ).
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Néu HRI va THQ 16n hon 1, c6 nghia 1a d6i
tuong dang nam trong ngudng rui ro, ngudc lai
néu nhé hon 1 d6i tugng nim trong ving an
toan (Adedokun & cs., 2016).

Két qua cho thay luong Cd, Cu, Pb va Zn
tiéu thu ti ca ba loai rau dugc tudi nudc séng
cao hon so véi dude tuéi nude giéng. Ham lugng
ca 4 kim loai ning nay cao nhat la tu tiéu thu
rau mong tdi tusi nudc song Cau Bay. Véi Cd,
mac du ham lugng cia né trong nudc séng va
tich lily vao cd ba loai rau déu vugt qua tiéu
chuén cho phép nhung lugng tiéu thu rau theo
két qua tinh toan cho thiy vAn nhd hon rat
nhiéu (2,53 x 10 - 6,8 x 107°) véi lugng cho phép
tiéu thu hang ngay tham chiéu (Rfd) (Jan & cs.,
2010) v6i Cd 1a 0,001 mg/kg thé trong/ngay.
Ham lugng Pb trong ca rau cai xanh, mong toi
va xa lach déu vuot giéi han t61 da cho phép
theo tiéu chuén. Tuy nhién, ciing gidhg nhu déi
véi Cd, lugng tich Ity khi tiéu thu rau hang
ngay trong trucong hop nay ddi véi Pb tuong tu
Cd, van thap hon giéi han Rfd theo tiéu chuén
qudc t& (0,004 mg/kg thé trong/mgay).

Miic rii ro (HRI) Cd, Cu, Pb va Zn 16n nhat 14
déi véi méng toi dude tudi nuée song (6,8 x 1079).
Chi s6 rui ro cho ca cai xanh, mong toi, xa lach
duge tuéi du bing nuée séng Cau Bay hay nuée
giéng tai khu vuc nay déu nhé hon 1, hién van
niam trong ngudng an toan. Chi s6 nguy cd muc
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tiéu THQ cho tit ca cac trudng hop ciing déu
nhoé hon 1, diéu nay cho thdy thsi diém nay
ngudi dan tiéu thu rau cai xanh, méng toi hay
xa lach dugc trong tai khu vuc nay dude tuéi ti
cac ngudn nudc khac nhau déu chua cé nguy co
rui ro vé kim loai néng Cd, Cu, Pb va Zn. Tuy

nhién, khong chi qua thitc &n hang ngay ma cac
kim loai ning nay (Cd, Cu, Pb, Zn) con c6 thé
xam nhap vao cd thé ngudi qua dudng hé hap,
hap thu qua da. Vi vay, két qua nay gép phan
cho viéc nghién cttu day du chi tiét hon vé rui ro
stic khoe lién quan dén kim loai néng.

Bang 6. Dy bao lugng kim loai ning tich liy d6i v6i ngudi tiéu dung rau

Kim loai ndng  Chi sb Séng Giéng Séng Giéng Séng Giéng
Cd
Cai Mbéng toi Xa lach
DIM 5,44 x 10°® 4,47 x10° 6,8 x 10° 3,53 x 107 4,854 x 10° 2,53 x 10°
HRI 5,44 x 107 4,47 x107 6,8 x 107 3,563 x 107 4,854 x 107 2,53 x 107
THQ 10,84 x 10" 8,93 x10™ 9,71 x 10 5,05 x 10 9,71 x 10 5,05 x 10
Cu
DIM 1344 x10°  129,1 x10° 180,2 x 107 175,6 x 107 174,6 x 10° 168,5 x 107
HRI 3,36 x 107 3,23 x1072 4,51 x 102 4,39 x 102 4,36 x 102 4,21 x 102
THQ 6,72 x 10 6,46 x10™ 6,44 x 10 6,27 x 10 8,73 x 10™ 8,43 x 10
Pb
DIM 15,3 x 10° 14,4 x10° 16,6 x 10° 15,2 x 10° 12,8 x 10° 11,8 x 10°
HRI 3,83 x 107 3,59 x1072 4,15 x 10 3,81 x 107 3,2 x 1072 2,96 x 107
THQ 7,67 x 10 7,18 x10™ 5,92 x 10 5,44 x 10™ 6,41 x 10 5,92 x 10
Zn
DIM  231,1x10° 214 x 10° 323,5x10° 303,7 x 10° 324,5x10° 233,4x10°
HRI 0,77 x 107 0,71 x 107 1,08 x 10° 1,01 x 102 1,08 x 107 0,78 x 107
THQ 1,54 x 10 1,43 x 10™ 1,54 x 10 1,45 x 10 2,16 x 107 1,56 x 10™

4. KET LUAN VA KTEN NGHI
4.1. K&t luan

Vao mua khé cia nam 2019 va 2020 tai khu
vuc nghién citu, nuéc giéng c6 néong d6 NH*'-N
vugt ngudng, nuédc song Cau Bay bi 6 nhiém Cd,
NH*-N, PO,*, TSS va DO khéng dat tiéu chudn
nuéc phuc vu tuéi.

Dat ven song Cau Bay doan chay qua xa Da
T6n, huyén Gia Lam c6 tinh chat 1y héa phu hgp
cho san xuit cay rau, cac kim loai ning trong
dat 6 khoang an toan, riéng ham lugng Zn &
ngudng cao, gan véi giéi han t61 da. Sinh trudng
va néng suit rau cai xanh, méng toi va xa lach
khi dudc tuéi bang nudc song troi hon so véi tusi
nudc giéng.

Ham lugng Cd, Cu, Pb, Zn tich lay trong
rau cai xanh, moéng toi, xa lach dugc tuéi nuée
sdng Cau Bay cao hon trudng hop dung nuéc
giéng dé tudi. Rau Cai xanh tich lay Cd va Pb
cao hon so véi méng toi va xa lach. Ham lugng
Cd trong rau cai vugdt ngudng an toan ngay ca
khi tuéi bang nuéc giéng.

Tiéu thu rau &n 14 (cai xanh, méng toi, xa
lach) trong 6 khu vuc Pa Tén duge tudi tir hai
ngudn nuée (sdng Cau Bay, nuéc giéng) hién tai
déu chua c6 nguy co rui ro vé kim loai néng Cd,
Cu, Pb va Zn.

4.2. Kién nghi

Cén c6 nghién ciiu danh gia vé su tich lay
kim loai nang trong nudc tudi dén rau trong thoi
gian dai, 6 nhiéu nhém rau hon. Danh gia dién
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bién ham lugng kim loai ning trong & cac do sau
14y nuéc khi tuéi, dic biét 1a 14y nude ti tAng
day khi muc nuéc sdng xudng thap.

LOI CAM ON

Nghién ctiu nay dudc hd trg mot phan kinh
phi thuodc dé tai cAp Hoc vién T2020-04-23 cua
Hoc vién Néng nghiép Viét Nam; dia diém b6 tri
thi nghiém 14 khu dat trong cAy hang nam cua
gia dinh ba Nguyén Thi Béi, thon Lé X4, xa Pa
Tén, huyén Gia Lam, Ha Noi. Cac tac gia xin
dugc giii 161 cdm on su hd trg nay.

TAI LIEU THAM KHAO

Adedokun A.H., Njoku K.L., Akinola M.O., Adesuyi
A.A. & Jolaoso A.O. (2016). Potential human
health risk assessment of heavy metals intake via
consumption of some leafy vegetables obtained
from four market in Lagos Metropolis, Nigeria.
Journal of Applied Sciences and Environmental
Management. 20(3): 530-539.

Arora M., Kiran B., Rani S., Rani A., Kaur B. & Mittal
N. (2008). Heavy metal accumulation in vegetables
irrigated with water from different sources. Food
Chemistry. 111(4): 811-815.

Atamaleki A., Yazdanbakhsh A., Fakhri Y., Salem A.,
Ghorbanian M. & Mousavi Khaneghah A. (2021).
A Systematic Review and Meta-analysis to
Investigate the Correlation Vegetable Irrigation
with Wastewater and Concentration of Potentially
Toxic Elements (PTES): a Case Study of Spinach
(Spinacia oleracea) and Radish (Raphanus
raphanistrum subsp. sativus). Biological Trace
Element Research. 199(2): 792-799.

Bo NN&PTNT (2007). Quyét dinh s6 106/2007/Qb-

642

BNN ngay 28 thang 12 nam 2007 cua B trudng
B Nong nghi¢p & PTNT vé muc gidi han t6i da
cho phép ciia mot s vi sinh vat va hoa chét gay hai
trong san phim rau tuoi.

Bo Tai nguyén va Mo6i truong (2015a). QCVN 08-
MT:2015/BTNMT. Quy chuan ky thuat qubc gia
vé chét luong nude mit.

B6 Tai nguyén va Moi truong (2015b). QCVN 03-
MT:2015/BTNMT. Quy chuan ky thuét quoc gia
vé gioi han cho phép cua mot so kim loai ndng
trong dt.

Jan F.A., Ishaqg M., Khan S., Ihsanullah 1., Ahmad 1. &
Shakirullah M. (2010). A comparative study of
human health risks via consumption of food crops
grown on wastewater irrigated soil (Peshawar) and
relatively clean water irrigated soil (lower Dir).
Journal of Hazardous Materials. 179(1-3): 612-621.

Khan S., Cao Q., Zheng Y.M., Huang Y.Z. & Zhu Y.G.
(2008). Health risks of heavy metals in
contaminated soils and food crops irrigated with
wastewater in Beijing, China. Environmental
Pollution. 152(3): 686-692.

Mao C., Song Y., Chen L., Ji J., Li J., Yuan X., Yang
Z., Ayoko G.A., Frost R.L. & Theiss F. (2019).
Human health risks of heavy metals in paddy rice
based on transfer characteristics of heavy metals
from soil to rice. Catena. 175: 339-348.

Ministry of Environmental Protection of the People’S
Republic of China - Mepc (2013). Handbook of
Chinese Population. China Environmental Science
Press, Beijing, China. China Environmental
Science Press, Beijing, China.

Phan Thi Thu Hing (2008). Nghién ctu ham lugng
nitrat va kim loai nang trong dat, nudc, rau va mot
s6 bién phap nhim han ché sy tich liy cua chung
trong rau tai thai nguyén. Luan an tién si nong
nghiép. Pai hoc Thai Nguyén.

Usda (2014). Maximum Levels of Contaminants in
Foods. Gain Report - Global Agricultural
information network. CH14058.



