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DANH GIAMUCD0 0 NHIIREM‘KIM LOAI CHI (Pb)
TRONG RAU XANH DUQC TR(A)‘NG TAl MOT SO DIA PHUONG
THUOCDONG BANG SONG HONG BANG PHUONG PHAP

QUANG PHG HAP THU NGUYEN TU

ASSESSMENT OF THE ACCUMULATION OF LEAD (Pb) IN VEGETABLES PLANTED

IN RED RIVER DELTA BY ATOMIC ABSORPTION SPECTROSCOPY

TOM TAT

Rau xanh la loai thyc pham thiét yéu va rdt quan trong trong méi biia dn hang ngay. Rau xanh la
ngudn cung cdp nang lugng, protein ciing nhu cac vitamin, khodng chét va vi lugng chinh cho con
ngudi. Tuy nhién, ham lugng kim loai ndng trong rau xanh vust qua tiéu chudn cho phép & Viét Nam
hién nay rat dang lo ngai, dac biét la mgt so loai rau xanh dugc trong 6 khu vuc dong bang song Hong.
Viéc tang ham lugng kim loai nang trong cac loai rau xanh cd thé tir viéc st dung thudc bao vé thuc vat,
tl ngudn nud, tir dat c6 6 nhiém kim loai ndng. Rau xanh 6 nhiém kim loai (Pb) & ham lugng I6n sé co
hién tugng tich iy sinh hoc va géy ra nhitng anh hudng Ién dén stic khde cla con nguoi khi st dung
chting. Két qua phan tich ham lugng chi (Pb) trong mét s6 loai rau xanh nhu rau mudng, rau cai xanh 6
viing trong rau thudc dng bang Séng Hong vugt qud gidi han cho phép theo QCVN 8-2-2011/BYT
(0,30mg/kg) nhu trong rau mudng la 0,33mg/kg, trong rau cdi xanh 1a 0,39mg/kg. Bén canh d6, ham
lugng Pb trong ddt tréng, nudc tudi cho rau xanh tai cdc viing trong rau xanh dé cho thay mdi lién hé
gilta viéc tich Ity ham lugng Pb trong dét, nudc dén rau xanh.

Tir khéa: O nhiém, rau xanh, kim logi chi (PB).

ABSTRACT

Vegetables are important edible crop and are an essential part of the human diet. Vegetables are
important source of carbohydrates, proteins as well as vitamins, minerals, fibres and trace elements
which are essential for human nutrition and health. However, an increased level of heavy metals in
vegetables has been noticed recent years in Viet Nam, especially in Red river delta. The increased levels
of heavy metals in vegetables might be related to using fertilized, supplied water and soil
contamination. Plants grown in polluted environment can accumulate the lead (Pb) at high
concentration causing serious risk to human health when consumed. The analysed results showed that
the amount Pb in some vegetables as water spinach, mustard green exceeded maximum permissible
level of Viet Nam QCVN 8-2-2011/BYT is 0.30mg/kg, for example the content of lead (Pb) in water
spinach is 0.33mg/kg, in mustard green is 0.39mg/kg. Beside of this, the concentration of lead (Pb) in
water, in soil increased, these vegetables were planted and showed that the related to soil
contamination, water to the accumulation of lead (Pb) in vegetables.
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1.MG PAU

Trong nhiing nam gan day van dé
thuc phdm sach va an toan dang tré nén
rat cap thiét doi véi doi song cta con
ngudi. Nhiing thuc phdm khong dam
bédo chat lugng sé anh hudng rat |6n dén
suc khée cla ngudi st dung. Trong cac
bla an hang ngay, rau xanh la loai thuc
phdm thiét yéu cung cdp vitamin,
protein, khoang chat, chat xo, mét lugng
nho cac kim loai cung cap cho con ngudgi
[1]. G d6ng biéng s6ng Hong c6 nhiing
vlng cung cap lugng I6n rau xanh cho
cac thanh phé I6n nhu Ha N6i, Ha Nam,
Hung Yén... Tuy nhién theo mot s6 két
qua khédo sat cho thdy lugng rau xanh
dugc cung cdp ra thi trudng con chua
ham lugng I6n cac hoa chat bao vé thuc
vat, kim loai ndng déc hai, dac biét la chi
(Pb) vugt qué tiéu chuadn cho phép dang
khién ngudi tiéu dung lo ngai [1, 2, 3].
Nguoén gay & nhiém kim loai nang (KLN)
trong dé cé chi cha yéu la do sir dung
thudc trur sau, phan bon, dung nudc tudi
13 nudc thai ban hodc tir dat 6 nhiém kim
loai ndng doc hai. Khi con nguoi st dung
rau xanh cé nhiém kim loai néng nhu Pb
sé anh hudng 16n dén sitc khoe. Theo
QCVN-8-2-2011/BYT thi ham lugng Pb
cho phép trong rau xanh la 0,30mg/kg.
Néu ham lugng Pb vugt qua tiéu chuin
cho phép sé c6 thé tich I0y kim loai trong
thuc phdm va gay ra mét s6 bénh do ngd
déc nhu thi€u mau, da vang, suy giam
chiic nang than, hé than kinh, co xuong,
mot s6 bénh ung thu khac cho con ngudi
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[4, 5]. Do d6 viéc danh gia muc dd 6 nhiém Pb trong rau
xanh, xac dinh méi lién hé gitta 6 nhiém dat trong, nudc
tudi cung cap cho rau la viéc lam vé cling cap thiét. Két qua
nghién ctru nay c6 thé dua ra nhing canh bao ddi véi
ngudi trong rau dé c6 dugc hudng san xuat nhiing san
pham an toan déi vdi stic khde con ngudi.

2. THUC NGHIEM

2.1. Thiét bi va héa chat

Thiét bi do: May quang phd hap thu nguyén tir AA-7000
clia Shimadzu.

Dung dich Pb (I) 1000ppm, dung dich HNO, 65%, H,0,
30%, dung dich Pd(NO,), 1000ppm.

2.2. Phuong phap chuan bi mau

2.2.1. Ldy mau va bdo quan méu

Tién hanh 1y mau rau muéng, rau ci canh va cdc mau
nudc, mau dat dugce st dung tréng cac loai rau nay tai mot
s6 dia phuong nhu Ha Noéi, Ha Nam, Hung Yén, Nam Dinh
theo TCVN.

Ki hiéu cho cac mau nhu sau:

- Mau rau: Rau muéng (RM), rau cai (RC) (thai diém cay
c6 thé thu hoach dé tiéu thy, chiéu cao cay tu 25 - 30cm)
dugc lay theo TCVN 9016-2011.

- Mau dat: Trong rau mudng (BM), tréng rau cai (BQ)
dugc 1dy theo TCVN 7538-2:1SO 10381-2, Chat lugng dat -
Lay mau - Phan 2: Huéng dan ky thuat lay mau.

- Mau nudc: Tudi cho rau mudng (NM), tudi cho rau cai
(NC) dugc lay theo TCVN 6663-1: 2011.

Cac mau rau, mau nudc, mau dat dugc lay va khao sat
trong thai gian tir 02/2021-03/2021.

Bang 1. Danh muc va dia diém |3y cdc mau d6i vdi rau mudng

Ky hiéu
STT | Mau rau| Mau dat| Mau nudc Dia diém
1| RM, | DM, NM, Tay Tyu-Tir Liém-Ha N
2| RM, | BM, NM, Tay Tuu-Tir Liém-Ha N
300 RM, | B, NM, Tay Tuu-Tir Liém-Ha No
4 | RM, | BM, NM, Tay Tuu-Tir Liém-Ha N
5 RM, DM, NM, (C4u Noi-C6 Nhug-Tir Liém-Ha Noi
6 RM, DM, NM (Cau Noi-C6 Nhué-Tir Liém-Ha Noi
7] RM, | BM, NM, (6 Nhué-Tir Liém-Ha Noi
8 | RM, | BM, NM, Van Noi-Dong Anh-Ha Noi
9 | RM, | BM, NM, Vin Tri-Dong Anh- Ha Noi
0 | RM, | BM, | NM, Kim L6-Dong Anh-Ha Noi
1M | RM, | BM, | NM, Tién Duong-Dong Anh-Ha Noi
12| RM, | BM, | NM, My Dinh-Ha Noi
13| RM, | DM, | NM, My Dinh-Ha Noi
14 | RM, | BM, | NM, Dng Mai 1-Ha Dong-Ha Noi
15 | RM, | DM, | NM, Dong Mai 2-Ha Dong-Ha Noi
16 | RM, | BM, | NM, Nghia Binh-Ha Dong-Ha Noi
7 | RM, | BM, | NM, Ngha L6-Ha Bong-Ha Noi
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18 | RMy DM, M, Dong Mai-Hung Yén
19 | RM, DM, M, Liéu Xa-Yén Mj-Hung Yén
20 | RM,, DM, NM,, Khu CN Dong Van-Ha Nam
21 RM,, DM, NM,, Ngoc Son-Kim Bang-Ha Nam
22 | RM,, DM, NM,, Thanh Lgi-Vu Ban-Nam Dinh
23 RM,, DM, NM,, Téng Xa-Y Yén-Nam Dinh
Bang 2. Danh muc va dia diém Idy cdc mau ddi véi rau cai
Ky hiéu
STT o ae
Maurau | Mu dat | Mau nudc Dia diém
1 RC, b, NG, Tay Tyu-Tur Liém-Ha Noi
2 RC, DG, NG, Tay Tyu-Tur Liém-Ha Noi
3 RG DG NG, Tay Tyu-Tur Liém-Ha Noi
4 RC, B(, NG, Tay Tyu-Tur Liém-Ha Noi
5 RC, D( NG, Van Tri-Dong Anh-Ha Ni
6 RC, DC, NG Van Tri-Dong Anh-Ha Ni
7 RC, DG, NG, Kim L6-Dong Anh-Ha Noi
8 RCq DG NG, Tién Duong-Dong Anh-Ha Noi
9 RC, DG, NG, My Dinh- Ha Noi
10 RC, DG, NG, Dong Mai-Hung Yén
1 RC, b(, NG, Liéu X&-Yén My-Hung Yén
12 RC,, D, NG, Khu (N Dong Van-Ha Nam
13 RC,s D, NG, Yén Lac-Kim Bang-Ha Nam
14| RG, D, NG, Thanh Lgi-Vu Ban-Nam Dinh
15 RC,s DC,s NCs T6ng X&-Y Yén-Nam Dinh
2.2.2. Xitly mdu phan tich
*Xuly méu rau

Mau rau sau khi dugc bao quan sé dem riia sach nhat
phan |4 va cuéng an dugc, khoang 100g. Sau dé rlra sach lai
véi nudc cat 1 1an va nudc cat 2 1an. Pé rdo nudc, dem thai
nho, trén déu cudng va la.

Can 5g mau da xu ly so bd chinh xac dén 0,0001g vao
c6c thay tinh 50ml, thém 10ml HNO,; 65% va 5ml H,0,30%
thuc hién v6 co héa mau t6i khi dung dich c6 mau vang
nhat. Dung dich thu dugc dinh muc thanh 50ml.

*Xurly méu nudc.

Mé&u nudc sau khi lay, thém dung dich HNO; 65%, bao
quan trong chai nhua 500ml c6 nap.

*Xurly mau dat

Can khoang 3g mau dat chinh xac dén 0,001g cho vao
binh tam gidc dung tich 250ml. Lam uét véi khoang tu 0,5 -
1ml nudc cét va via tron vira cho thém 21ml axit clohidric
sau dé cho thém 7ml axit nitric, thuc hién v6 co héa mau
trong thiét bi pha mau. Hoa tan va dinh mudc hén hgp thu
dugc trong binh 50ml (luu y trang riia binh pha mau). Tién
hanh loc tat ca dich loc ban dau qua gidy loc, sau d6 rua
can khong tan trén gidy loc bang nudc cat 2 1an thu lay dich
loc nay véi dich loc thi nhat sau d6 thém nudc cat 2 lan toi
vach 100ml.
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2.2.3. Xdy dung dudng chudn xdc dinh Pb bdng
phuong phdp quang phé hdp thu nguyén tir

T dung dich g6c Pb(ll) 1000ppm pha lodng dé thu
dugc cac dung dich thu dugc c6 néng d6 nhu sau: 4ppb,
8ppb, 10ppb, 12ppb. Khi do mau, tron tu ddng vao mau do
10ul dung dich Pd(NO,), 1000ppm.

Pudng chudn dugc xac dinh trén may do quang phd
hap thu nguyén tu, ky thuat do khong ngon Ira c6 phuong
trinh la y = 0,0286x + 0,0004 vGi hé s6 tuong quan
R? = 0,9988 dugc duing dé xac dinh ham lugng Pb trong cac
mau rau, mau dat, mau nudc.

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich ham lugng Pb trong mau rau
muéng, rau cai

Cac mau rau mudng, rau cai sau khi dugc xtr ly dugc
dem di phan tich xac dinh biang phuong phap quang phé
hap thu nguyén tu. Két qua dugc so sanh vdi cac tiéu chudn
va dugc thé hién trén hinh 1 (a,b).
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b)
Hinh 1. K&t qua phan tich ham lugng Pb trong mau rau mudng (a), rau céi (b)

Dai v6i rau mudng (hinh 1a) ham lugng chi hdu nhu
khéng vuot qua tiéu chudn cho phép QCVN 46/2007QD-
BYT (< 0,3mg/kg). Tuy nhién cac gid tri trong hinh 1 cho
thdy ham lugng chi trong cac mau dang & muc bao déng,
xap xi bang tiéu chuadn cho phép. C6 02 mau rau c6 ham
lugng chi vugt ngudng cho phép cu thé 1a mau rau & Tay
Tuu - Ha Nbi 13 0,3251mg/kg, & Hung Yén 0,335mg/kg. Déi
vGi rau cai ham lugng chi hau nhu khéng vugt qua tiéu
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chudn cho phép QCVN 46/2007QD-BYT (< 0,30mg/kg).
Ngoai trir 8 Hung Yén c6 2 mau c6 ham lugng chi trong rau
vugt ngudng (0,3200 - 0,3932mg/kg).

Su tich lGy kim loai ndng trong mot s6 mau rau vugt qua
tiéu chudn cho phép nhu vay do nhiéu nguyén nhan nhu:
cdu trdc va tinh chat vat ly ctia ban than cay rau mudng la
loai than x6p mém ua séng trong nudc va ban than né cé
kha nang hap thu kim loai nang. Déi véi ca hai loai rau thi
trong qua trinh canh tdc c6 xay ra tinh trang lam dung
thudc trir sdu cing nhu phan bén. Theo két qua diéu tra
thi & vung trong rau thudc déng bang séng Hong ¢6 s6 lan
phun thuéc bado vé thuc vat Ion tur 26 - 32 lan (11,1 -
25,6kg/ha) trong 1 nam [7]. Lugng Pb trong céc loai thudc
bao vé thuc vat theo d6 sé tich Iy dan trong dat va dugc ré
cay hdp thu trong qua trinh phat trién, 1dy chat dinh duéng
tur dat. Mat khac, nguén nudc tuéi tiéu bi 6 nhiém do sl
dung nguén nudc tir cac kénh rach séng ngoi khéng ro
nguén géc, tham chi ca nudc thai cdng nghiép c6 6 nhiém
kim loai nang [8, 9, 10]. Cac nhan dinh trén dugc kiém
ching qua cac két qua phan tich ham lugng chi trong cac
mau dat, mau nudc clia cac nghién cuu tiép theo.

3.2. Két qua phan tich ham lugng Pb(ll) trong cac mau
dat trong rau mudng, rau cai
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b)
Hinh 2. Két qua phan tich ham Iugng Pb mau dat trong rau mudng (a),
mau dét trong rau cai (b)
Biéu d6 vé ham lugng chi trong dat tréng rau muéng
(hinh 2a) cho ta thdy, ham lugng Pb trong dat & nhiéu noi
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thdp hon so vaéi tiéu chuin la QCVN 03: 2008/BTNMT
(< 70mg/kg). Trit mét sé khu vuc ¢é gia tri vugt ngudng cho
phép nhu la My Dinh - Ha Néi tuong Ung la mau
PM13(72,663mg/kg), tinh Hung Yén tuong (ng la mau
bM18 (71,7083663mg/kg), PM19 (83,6633mg/kg), Nam
Dinh tng v6i mau DM 23 (75,945mg/kg).

Biu d6 vé ham lugng chi trong dat trong cay rau cai
(hinh 2b) cho ta thdy, ham lugng Pb trong dat & nhiéu noi
thdp hon so véi tiéu chudn QCVN 03: 2008/BTNMT
(< 70mg/kg), trir khu vuc Hung Yén c6 gid tri vugt nguéng
cho phép tuong tng la mau BDM9 (86,0817mg/kg) va mau
BM10 (92,62mg/kg).

Cac mau dat trong rau nay 6 xung quanh khu vuc cé
nhiéu diém thu mua phé liéu, khu vuc tinh Hung Yén con Ia
Nnai tai ché chi, bai chia nhiéu phé liéu rac thai nguy hai
(binh acquy, dong, sét ri, gidy bao...). Cac kim loai nang sé
di vao méi trudng dat, trong d6 c6 ham lugng 1én chi.
Ngoai ra con do qua trinh canh tac lau nam, lam dung
thu6c bao vé thuc vat lam tich Idy kim loai nang trong dat
ngay cang cao, dan dén su tich I0ly Pb trong dat tréng.

3.3. Két qua phan tich ham lugng Pb trong cic mau
nudc dé trong rau mudng, rau cai
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b)

Hinh 3. Két qua phan tich ham lugng Pb mau nudc tréng rau mudng (a),
tréng rau cai (b)

K&t qua phan tich ham lugng chi trong cac mau nudc
tudi rau mudng (hinh 3a) ta thay hau nhu nudc tusi cdé ham
lugng chi vugt QCVN 08-MT:2015/BTNMT (< 0,05mg/Il). Bac
biét c6 nhiing noi cao hon tiéu chuan cho phép gap hon 6
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1&n cu thé nhu Péng Anh - Ha Néi (0,3192mg/l), Hung Yén
(0,3196mg/l).

DaGi véi biéu d6 phan tich ham lugng nudc tudi rau cai
(hinh 3b) ta thay hau nhu nuéc tudi cé ham lugng chi vuot
QCVN 08-MT:2015/BTNMT (0,05mg/l). Pac biét c6 nhiing
nai cao hon tiéu chuin cho phép gap han 6 1an cu thé nhu
Poéng Anh - Ha NGi (0,3315mg/l), Hung Yén (0,3596mg/l).

Do qua trinh canh tac san sudt néng nghiép chl yéu
dung nuéc tir cac song hd kénh rach noi ma cac kim loai
nang chua qua xt ly dugc truc ti€p tudi cho cay tréng va
riéng d6i vGi cdy rau mudng thi nudc tugi la nguén gay 6
nhiém chinh, dua kim loai ndng xam nhap vao bén trong
cac phan clia cay.

Tu cac két qua phan tich cho thay ré6 méi lién hé gilra
dat, nudc doi vai rau xanh, khi ham lugng chi trong dat va
nudGc cao thi rau muéng, rau cai cling sé hap thu ham lugng
chi tur d6 va xay ra qua trinh tich lGy sinh hoc [9, 10]. Két
qud danh gia t8ng thé dugc thé hién rat r6 qua cac mau
rau, dat, nudc dugc 13y tai khu vuc xa Bong Mai, Hung Yén.
Dia phuong nay c6 rat nhiéu cac khu tai ché acquy chi, dan
dén su 6 nhiém chi dén méi trudng dat, nudc.

3.4. Panh gia két qua rdi ro (RQ) ham lugng chi trong
rau mudng, rau cai canh déi véi stic khée con ngudi

Theo phuong phap danh gia rui ro stic khde (1989) cla
co quan bao vé moi trudng Hoa Ky US-EPA thi chi sé RQ
dung dé danh gia radi ro ban dinh lugng (RQ - risk quotient),
cho biét sy anh hudng déi véi stic khoe con ngudi khi st
dung. Két qua tinh toéan gia tri rdi ro (RQ) ctia ham lugng Pb
trong rau mudéng va rau cai dugc thé hién & hinh 4 va 5.
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Hinh 4. Két qua rdi ro (RQ) ham lugng chi trong rau mudng

Két qua thé hién & hinh 4 v&i mau rau mudng c6 dén
18/23 vi tri ¢6 mau rui ro trung binh (0,1 < RQ < 1) dao
doéng tur 0,1754 dén 0,9216. Trong d6 c6 mau rau mudng
RM23 tai khu vuc Y Yén - Nam Binh cho két qua rdi ro cao
nhat 1a 0,9216. Day la khoang danh gia rai ro gay nguy cg
dai véi stic khoe con ngudi. Co téi 5/23 khu vuc c6 mau rui
ro cao (RQ > 1) dao déng tir 1,0209 - 1,184 trong d6 mau
rau muéng RM20 tuong ung véi khu vuc khu cong nghiép
Doéng Van cé két qua rii ro cao nhat la 1,184. Theo tiéu chi
danh gia thi gid tri RQ nay dugc xép vao muc dé rdi ro gay
anh hudng truc tiép tdi stic khde con ngudi.
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Hinh 5. Két qua rti ro (RQ) ham lugng chi trong rau cdi canh

Két qua rui ro véi ham lugng chi trong mau rau céi thé
hién trén hinh 5 c6 dén 13/15 vi tri c6 muc dé rui ro trung
binh (0,1 < RQ < 1) dao déng tir 0,1181 dén 0,8775. Trong
d6 c6 mau rau cai RC4 tai khu vuc Tay Tuu - Ha Noi cho két
qua rdi ro cao nhat la 0,8875, chi s6 nay dugc danh gia la rai
ro gay nguy cg doi vaéi stic khde con ngudi. C6 2 khu vuc cé
mau rdi ro cao (RQ > 1) dao dong tir 1,0667 dén 1,3106
trong d6 méau rau cai RC11 tuong ting véi khu vuc khu céng
nghiép Déng Vén cé két qua rdi ro cao nhat la 1,3106, day
la mdc rdi ro gdy anh hudng truc tiép tsi stic khoe con
Nguai.
4, KET LUAN

Cac két qua thuc nghiém cho thdy véi tat cac mau rau
cai, rau muong dugc lay tai cac vung tréng rau thudéc dong
bang séng Hong déu c6 ham lugng Pb nam trong gidi han
cho phép theo QCVN 46/2007QD-BYT (< 0,3mg/kg). Tuy
nhién c6 2 mau rau muéng tai Hung Yén (0,335mg/kg) vuot
tiéu chuadn cho phép. Vi mau dat, nudc cdc mau & Hung
Yén déu cho cac gia tri vugt tiéu chudn cho phép theo
QCVN:03/BTNMT va QCVN 08: 2015/BTNMT vdi cac gia tri
tuong ung la 83,6633mg/kg va 0,3196mg/L. Mac du da sé
cac mau rau déu c6 ham lugng Pb nam trong gi6i han cho
phép nhung khi danh gia muc d6 rai ro (RQ) cho thdy néu
st dung thuc phdm nay trong thai gian dai thi van c6 kha
nang gay anh hudng dén suic khoe con ngudi (RQ > 1). Do
vay can c6 bién phap cai thién mdc d6 6 nhiém kim loai
trong cac mau dat, nudc, cing nhu st dung thuéc bao vé
thuc vat ding céch d€ cé nhiing san phdm sach, an toan
cho suc khoe con ngudi.
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