Nghién ctru khoa hoc céng nghé

PANH GIA HAM LUQNG KIM LOAI NANG TREN MOQT SO
LOAI RAU O KHU VUC HUYEN BINH CHANH,
THANH PHO HO CHI MINH

PO THI TUYET NHUNG, NGO HUU THANG, MAI QUANG TUYEN
1. PAT VAN DE

Thyc trang 6 nhiém méi trudng hién nay, trong d6 c6 6 nhiém kim loai ning
(KLN), di va dang gy anh huong dén chat lugng ngudn luong thyc, thuc pham va
1a mot trong nhitng mdi quan tdm ciia cac nha khoa hoc do murc d¢ anh huong cua
chung dén strc khoe cong dong. Mbi trudng canh tac bi 6 nhiém KLN s& din dén
nguy co ciac KLN nay tich liy trong cac loai ndng san lam giam chét luong san
phém, dac biét 1a cac loai rau xanh.

Binh Chéanh 1a mét huyén cia thanh phé HO6 Chi Minh (TP HCM) véi 15 xa
duogc thanh phd luya chon, dau tu dé quy hoach thanh ving chuyén canh rau an toan
v6i tong dién tich cho san xuét rau 1a 544 ha [1] va nhiing nim gan day di cho ning
suit, san luong rau 16n trong toan ving, mot lugng 16n hang ngay con dugce cung
cép cho ving ndi thanh TP HCM va cac vang 1an can. Bén canh d6, Binh Chanh con
dugc quy hoach 1a khu vuc cong nghiép. Nhom tac gia da khao sat ham lugng KLN
trong rau xanh va trong dat tréng, nudc tudi 6 khu vuc huyén Binh Chanh dé danh
gid mirc d6 6 nhidm KLN va budc dau xac dinh nguyén nhan giy tich liiy KLN
trong rau xanh. Tir d6, dua ra nhitng kién nghi va giai phap hop 1y nham giam su
tich lity KLN trong rau, dé c6 nhiing san pham rau an toan cung cip cho ngudi tiéu
dung, gop phan han ché anh hudng cua cac KLN nay dén sire khoe con ngudi.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong va pham vi nghién ciru

bPéi tuong nghién cuu la dét tréng rau, nudc tudi va mot s loai rau & cac hd
gia dinh trong rau nho 1¢ (khéng tham gia chuong trinh trong rau an toan) tai cac xa
trong rau thudc huyén Binh Chanh, thanh phé H6 Chi Minh theo 2 mua (mua kho va
mua mua):

- Rau cai xanh (Brassica Juncea L.);

- Rau mudng (Ipomoea aquatica);

- Rau rut (Neptunia oleracea).

2.2. Phuong phap liay miu dat, mau nuéc, miu rau

Phuong phép lay mau dat, nudc va rau ngoai thuc té: Puoc 1ay theo timg cip
dat - nudc - rau, lay vao thoi diém thu hoach rau theo 2 mua trong nam: mua khoé va
mua mua déu trén cung mot vi tri.

- M?lu‘rau: Mai meflu rau h(:)n‘h(‘)p (0,5-1 kg) dugc lay tir 5 diém khac nhau trén
mot rudng réi gdp lai. Lay mau phan an dugc cua cac loai rau nghién ctu [2, 3].
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- MAu dat: Liy theo vi tri ldy mau rau, phuong phap 1ay mau hdn hop - mdi
mau dat hdn hop duoc léy tur 5 diém tai mot rudng tr@)ng rau. Léy dat & tang canh tac
(0-20 cm), khéi luong 1-2 kg dat/mau [4].

- Mau nudc: Cac mau nudc duge 1ay trong cac kénh tudi tiéu, bé chira nudc &
ngay sat cac vi tri lay mau dat, theo ti€u chuan [5].

Dia diém 4y, ki hiéu va sb lugng mau duoc trinh bay trong bang dudi day.

Bang 1. Dia diém, ki hiéu va sb luong mau thu thap

. Ki hi¢u miu
Dia diém - -
) bat Nuée Rau
. . -NRC 1+2 (giéng khoan)
Xa Tan Quy Tay bRC 1,2,3 _NRC 3 (kénh) RRC 1,2,3
N , -NRC 4 (giéng khoan)
X b DbRC 4 RRC 4
a Quy Dtc C4,5,6 _NRC 5.6 (kénh) C4,5,6
Xa Vinh Loc A bRC 7,8,9 NRC 7,89 (kénh) RRC 7,8,9
Xa Lé Minh Xuan |PBRC 10, 11,12| NRC 10,11,12 (kénh) |(RRC 10,11,12
Xa Vinh Loc B bRM 1,2,3 NRM 1,2,3 RRM 1,2,3
Xa Binh Hung bRR 1,2,3 NRR 1,2,3 RRR 1,2,3
S6 lwong mau
i 36 34 36
(mua mua + mua kho)

2.3. Phuong phap nghién ciru trong phong thi nghiém

Céc loai mau sau khi 1y vé phong thi nghiém duoc xur 1y va xac dinh ham
luong KLN dang tong sb (As, Cd, Cr, Cu, Ni, Pb, Zn) trén may AAS - Thermo
Scientific iCE-3500 (MY).

Bén canh do6, giri 3 mau rau 1a RRC7, RRM3, RRR2 dén Phong thi nghiém
thudgc Trung tdm Cong ngh¢ Moi truong tai TP HCM/ Vién Cong ngh¢ Moi truong/
Vién Han 1am Khoa hoc Viét Nam dé kiém tra chéo xac dinh d6 chinh xac cua két
qua phan tich.

2.4. Panh gia mirc d6 6 nhiém

- Bé danh gia mirc d6 6 nhidm cho timg ddi tuong (dat, nude, rau), nghién ciru
stt dung Quy chuén Viét Nam, quy dinh cua Bo Y té. Tuy nhién nhiing tiéu chuan
ma Viét Nam chua quy dinh, thi dya trén tiéu chuan cua FAO, ctia chau Au dé xac
dinh tiéu chuéan danh gia. Dua trén viéc dbi chiéu két qua phan tich véi tiéu chuén,
muc do 6 nhiém KLN trong céac dbi tuong (nudc, dat, rau) duoc chia thanh 2 muc: 6
nhidm (khi két qua phan tich bang hay vuot ngudng quy dinh); chua bi 6 nhiém (khi
két qua phan tich thap hon ngudng quy dinh).
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Bing 2. Ngudng 6 nhiém KLN ciia rau [6]

Nguyén t6 |As Cd Cr | Cu | Ni Pb Zn

Rau ho |Rau an | Rau an ..| Rau an
s ; n Rau ho cai ,
cai la than la

QCVN 8-

2901 1/BYT 0,05 0,2 0,1 0,3 0,3

46/2007/QD-
BYT

FAO/WHO

2001 2,3

FAO/WHO

2007 L5

- Pé danh gia mbi tuong quan gitra ham lugng KLN trong dét, nudc v6i ham
luong KLN trong rau su dung phuong phap phan tich tvong quan bang viéc tinh
toan hé s twong quan Pearson. Két qua chay ham thyc hién trén phan mém SPSS
11.0, phuwong phap phan tich phuong sai 2 yéu td, kiém dinh & murc c6 nghia 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Ham hrong KLN trong cac miu dat, nuée va rau

Gia tri trung binh ham lugng KLN trong rau cai xanh, rau mudng, rau rit va
trong dat trong, nudc tudi rau dugc trinh bay tuong ting & cic bang 3, bang 4 va
bang 5. TAt ca cac mau dat, nude va rau déu bi nhiém cac KLN As, Cd, Cu, Cr, Ni,
Pb, Zn. Tuy nhién, mirc 46 nhiém c6 khac nhau tiy thudc vao loai KLN, loai rau va
theo muia. Mtrc do 6 nhiém KLN vao mua kho cao hon hin so vi mia mua & tat ca
cac mau dat, nudc, rau.

Vao mua kho, khi luong mua kha it va khong c6 sy pha loang ciia nuéc mua
thi ham luong cac KLN trong nudc cao hon. Vao mua mua, nudc kénh rach dugc
pha lodng boi nude mua két hop v6i qué trinh ty lam sach nén ham luong cac KLN
kha thap. Chimg t6 ham lugng KLN c6 trong nuéce kénh rach thay doi theo cac mua
trong nam do sy thay dbi ctia ngudn thai va lugng mua. Ham luong KLN trong nudce
(tinh bang mg/1) vao mua kho ciia As (0,007-0,053), Cd (0,0005-0,007), Cr (0,011-
0,033), Cu (0,031-0,532), Ni (0,004-0,012), Pb (0,008-0,030), Zn (0,036-0,350) va
mua mua As (0,005-0,026), Cd (0,0003-0,003), Cr (0,006-0,013), Cu (0,022-0,176),
Ni (0,002-0,006), Pb (0,006-0,014), Zn (0,022-0,163). Pa s cac miu nuoc déu nam
trong pham vi gi6i han cho phép trong ca mua mua 13n mua kho va o tat ca cac dia
diém nghién ciru. Riéng mau nudc lay & rugng rau rit vao mua kh6 c6 ham luong
Cu vuot qua tiéu chuan cho phép 1,064 1an do anh hudng cua nudc thai do thi va
cong nghiép. Nong d6 KLN trong nudc tudi rau cai xanh Zn> Cu> Ni> Pb> As>
Cr> Cd, rau muéng theo thtr tu 1a Zn> Cu> Ni> Cr> Pb> As> Cd, trong nudc tudi
rau rat la Cu> Zn> Ni> As> Cr> Pb> Cd.
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Vao mua mua, ham luong KLN trong cac mau dat ciing thap hon so véi mua
kho. Dbi voi nhitng viing ¢ luong mua trén 1.000 mm/nam c6 lién quan dén sy suy
giam ham luong cac KLN trong dét tuy timg loai KLN [7]. Luong mua trung binh
trong khu vuc nghién ctru 1a khoang 1.300-1.770 mm. Lugng mua cao tap trung chu
yéu vao mot mua trong nim gay ra hién tuong x6i mon dit, nude mua roi xudng lam
di chuyén cac hat dat, nudc mua chay tran kéo theo cac hat dat theo duong di
chuyén cua dong chay va lang dong chiing & mét noi khac. Ngoai ra, vao miia mua
do dat 4m uét, viéc su dung nudc tudi tr cac kénh rach ciling it hon nén han ché
duoc nguén 6 nhiém KLN tir nude tudi kénh rach vao dat.Vao mua khé con co su
bdc hoi manh hon lam cho dung dich d4t bi c6 dic lai con vao mia mua, lugng nudce
mua lam pha loang dung dich dat [8]. Chinh vi vay, ham lugng KLN trong dat vao
mua kho luén cao hon muia mwa. Ham lwong KLN trong dét (tinh bang mg/kg) vao
mua kho cua As (4,73-13,4), Cd (0,081-0,222), Cr (17,7-80,6), Cu (19,6-92,3), Ni
(18,8-56,5), Pb (13,7-41,2), Zn (33,9-95,3) va mua mua As (3,13-9,87), Cd (0,049-
0,163), Cr (13,7-60,9), Cu (12,7-68,6), Ni (11,2-37,3), Pb (8,86-30,4), Zn (24,6-
68,7) déu nam trong pham vi gidi han cho phép trong ca muia mua 1an mua kho va &
tat ca cac dia diém nghién ciru. Nong ¢6 KLN trong dat trong rau ci xanh theo thir
tu 1a Zn> Cr> Cu> Ni> Pb> As> Cd, trong dat trong rau mudng 1a Cr> Zn> Cu>
Ni> Pb> As> Cd va trong dét trong rau rat 1a Zn> Cu> Cr> Ni> Pb> As> Cd.

Tuong tu nhu vay, vao mua mua, ham luong KLN trong cic mau rau ciing c6
xu huéng giam so v6i mua kho do ham lugng KLN trong dit trong va nude tudi déu
giam. Ngoai ra, nuéc mua ciing 1am rira trdi mot phan thude bao vé thuc vat, phan
bon hoa hoc bam trén bé mit 14 rau. Cac thude bao vé thuc vat va phan bon thuong
chtra nhiéu kim loai nang nhu: As, Pb, Zn, Cu, Mn [9]. Cac nghién ctru khac ciing
cho réng su hép thu kim loai cua thyc vat ty 1¢ thuan voi néng dd cua chung trong
d4t va nude [10].

Két qua phan tich cho thidy ham luong cac KLN trong da s6 mau van nam
trong giGi han an toan cho phép ctia Viét Nam nhung mot mau rau rit c6 ham luong
Cu vuot qua tiéu chuan cho phép cta Viét Nam gap 1,12 1an, tat ca cac mau rau rit
¢6 ham luong Ni déu vuot qua tiéu chudn FAO/WHO. So vé6i nghién ctru [11], ham
luong KLN trong rau cai xanh ¢ xd Quy Pirc ddi véi Cu, Zn, Cd, As tuong tmg 13
0,19; 3,79; 0,0049 va 0,0075 mg/kg da tang 1én kha nhiéu. Piéu nay chung té muc
d6 6 nhiém KLN trong rau da ting 1én c6 thé 1a do tudi bang nudc 6 nhiém chat thai
cong nghiép va do thi ciing qua trinh tham canh ting vu lién tuc ¢ sir dung nhiéu
phan bon hoa hoc.

Trong sb ba loai rau duoc phan tich, rau rat ghi nhan mic ham lugng KLN cao
nhat, tiép theo 14 rau mudng va thap nhét 1a rau cai xanh. Xu hudng chung cho cac
muc trung binh KLN dugc phan tich trong cdc mau rau cai xanh cho ca mua kho va
mua mua cho théy: Zn> Cu> Ni> As> Pb> Cr> Cd, ddi véi rau muéng thir tu sé€ la:
Zn> Cu> Cr> Ni> As> Pb> Cd va rau rit 1a Zn> Cu> Ni> Cr> As> Pb> Cd.
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3.2. Hé s6 twong quan giira ham lwong KLN trong dat va nuéc véi ham
lwgng KLN trong rau

Hé sb tuong quan (r) gitta ham lugng KLN trong dét va nude véi harn luong
KLN tich liiy trong cac loai rau dugc tinh toan va thé hién & ‘bang 6. H¢ so tuong
quan lay gia tri trong khoang tur -1 dén 1 (-1 <r<1). Khi hé s6 r cang tién gan to1 0
thi quan hé cang 16ng 1éo, nguoc lai khi r cang gan 1 hodc -1 thi quan hé cang chat
ché (r > 0 c6 quan h¢ thudn va r < 0 c6 quan h¢ nghich). Truong hop r = 0 thi gitra
ham luong KLN trong dat va nuéc voi ham lwong KLN trong rau khong c6 quan hé.

Bang 6. Phan tich trong quan ham lugng KLN trong dat va nudc véi ham lugng

KLN trong rau
A K o Hé s6 twong quan giira
~_| HE s0 twong quan giira lwgng ; A
STT Ngugf 1 KLN trong dat va trong rau lugng KLN trong nuoe va
to trong rau
Mua kho Mua mua Mua kho Mua mua
1 As 0,934** 0,805%* 0,298ns 0,404ns
2 Cd 0,519* 0,579* 0,474* 0,556*
3 Cr 0,799** 0,769%* 0,559* 0,534*
4 Cu 0,788%** 0,800%** 0,218ns 0,215ns
5 Ni 0,918** 0,795** 0,482* 0,538*
6 Pb 0,796** 0,681%* 0,351ns 0,294ns
7 Zn 0,940%** 0,924** 0,266ns 0,271ns

Ghi chu: ** Tuong quan co y nghia o murc 99%
* Tuong quan co y nghia o muc 95%
ns: khéng cé y nghia thong ké

Tir két qua tinh toan h¢ s6 tuong quan cho thdy, méi quan h¢ gitra ham luong
KLN trong dit va trong nudc voi ham lugng KLN trong rau co moi quan h¢ thuén.
Céc KLN khéc nhau c6 hé s tuong quan giita ham lugng KLN trong dét va trong
nude véi ham lwong KLN trong rau khéc nhau, dao dong tir 0,519 dén 0,940 d6i véi
dat vao muia kho va tir 0,597 dén 0,924 ddi voi dat vao mua mua; tir 0,218 dén 0,559
ddi véi nue vao mua kho va tir 0,215 dén 0,538 ddi véi nude vao mua mua. Ham
lwong KLN trong dét voi ham luong KLN trong rau c6 tuong quan kha chit ché va
chit ch& hon giita ham luong KLN trong nuéc voi ham lwong KLN trong rau. Péi
v6i Cd, Cr va Ni, ham luong cac KLN nay trong dét, nudc co twong quan véi sy ¢6
mit cua ching trong rau va anh huéng manh dén ham lwong KLN trong rau. Tuy
nhién, trong cac yéu t6 anh huong dén lugng ton du Cd, Cr va Ni trong rau, luong
Cd, Cr va Ni trong dat co anh hudng 16n nhéat. Luong Cd, Cr va Ni c6 trong nudc
tuGi co phan it trong quan hon.

Dbi vai As, Cu, Pb va Zn, ham luong cac KLN nay trong dit c6 quan hé chit
ch€ véi ham lugng trong rau nhung sy hién dién cua ching trong nudc khdng co
tuong quan voi ham lugng trong rau.
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3.3. Panh gia d¢ tin cdy cia két qua phan tich

Panh gia d6 tin cdy cua két qua phan tich mau cua dé tai duwa trén viéc danh
gid RPD giita két qua phan tich mau cta dé tai va két qua phan tich mau ddi chimg
v6i phong thi nghiém thugc Trung tdm Cong ngh¢é Moi truong tai TP HCM - Vién
Cong ngh¢ Moi truong - Vién Han 1am Khoa hoc Viét Nam, gidi han RPD khong
duoc vuot qua 20%.

|LD1 — LD2|

RPD =roip1 + o2y 77 < 100 ()

Trong do:
RPD - phan trim sai khac twong d6i ctia mau lap;
LDI - két qua phén tich mau cua dé tai;
LD2 - két qua phén tich mau dbi chimg.
Bang 7. Gia tri RPD tinh toan

RPD (%)

Loai rau
As Cd Cr | Cu Ni Pb Zn

Rau cdixanh | 6,27 | 16,22 | 1,24 | 2,85 | 5,88 | 7,49 | 8,37

Raumudng | 6,65 | 2,53 | 13,09 | 3,13 |15,88| 7,56 | 4,47

Rau rut 7,02 | 6,90 | 5,76 | 4,10 | 5,33 | 4,90 | 2,67

Tir két qua bang 7 cho thiy, hai két qua phan tich mau c6 d6 chum dat yéu
cau. Nhu vay, két qua phan tich mau cua de tai 1a chinh xac va co the tin cay dugc.

4. KET LUAN

1. Cac mau dat tréng rau 0 huyén Binh Chanh c¢6 ham lugng As, Cd, Cr, Cu,
Ni, Pb, Zn ndm & mtc thap hon giéi han cho phép. Hau hét cic miu nude c6 ham
luong As, Cd, Cr, Cu, Ni, Pb, Zn nam & muc thép hon gidi han cho phép theo tiéu
chuin Viét Nam. C6 mot miu nude 14y & rudng rau rit ¢6 ham lwong Cu vuot qua
tiéu chuin cho phép 1,064 lan. Hau hét cac mAu rau c6 ham lugng As, Cd, Cr, Cu,
Ni, Pb, Zn nam 0 muc thap hon gidi han cho phép theo tiéu chuan Viét Nam, tuy
nhién c6 mot mau rau rat co ham lugng Cu vuot qua tiéu chuan cho phép cua Viét
Nam gép 1,12 1an. Tt ca cac miu rau rit ¢6 ham lwong Ni déu vuot qua tiéu chuén
FAO/WHO tir 1,86-2,68 lan.

2. C6 sy lién quan twong ddi chat ché giita ham luong Cd, Cr va Ni trong dat,
nude véi rau trong: hau hét cac miu rau bi 6 nhim Cd, Cr va Ni déu lién quan dén
ngudn dét trong va nude tudi bi 6 nhiém nguyén t6 nay. Pbi véi As, Cu, Pb va Zn
ham lugng cac KLN nay trong dat ¢ quan hé chit ché véi ham luong trong rau nhung
su hién dién cua chiing trong nudc khong c6 tuong quan vai ham lugng trong rau.
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SUMMARY

ASSESSMENT OF HEAVY METALS CONCENTRATION IN SEVERAL
TYPES OF VEGETABLES IN BINH CHANH DISTRICT HO CHI MINH CITY.

The concentrations (mg/kg) of As, Cd, Cu, Cr, Ni, Pb and Zn were determined
in three different vegetables which were obtained from Binh Chanh district using
Atomic Absorption Spectrophotometry (AAS). Samples were collected during both
dry and rainy seasons. The mean levels of heavy metals obtained ranged widely
from 0.007 mg/kg for Cd to 32.27 mg/kg for Zn. The relative abundance of heavy
metals in Brassica analyzed followed the sequence Zn > Cu> Ni > As > Pb > Cr >
Cd, in Ipomoea aquatica analyzed followed the sequence Zn > Cu > Cr > Ni > As >
Pb > Cd and in Neptunia oleracea analyzed followed the sequence Zn > Cu > Ni >
Cr > As > Pb > Cd. Concentrations of heavy metals in vegetable samples were
related to their concentrations in the corresponding soils. Concentrations of Cu in
Neptunia oleracea and irrigation water in this study were higher than the allowable
limits of Vietnam 1.064 and 1.12 times, respectively. Concentrations of Cd, Cr and
Ni in vegetable samples were related to their concentrations in the corresponding
soil and irrigation water.

Keywords: Vegetables, heavy metals, polluted soils, polluted waters, accumulation.
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