KHA NANG TiCH LUY KEM VA CADIMI TRONG CAC BQ PHAN CUA
MQT SO LOAI RAU AN QUA®
Lé Thi Thiay?, Chu B4 Phuc?, Nguyén Héng Son?

Summary
Potential accumulation of Zinc and Cadmium in various parts
of fruit vegetables

Soil contamination of heavy metals including zinc and cadmium is the underlying
cause leading to heavy metal residue in plant. However, the potentiality to accumulate
heavy metals of different parts of plant is not similarity. Hence, study on potential
accumulation of plant parts is significantly important for determination of suitable plant to
appropriate contamination level of heavy metals in the soil as well as in adjusting soil
residue standard to specific crop.

The research finding in this study showed that, accumulated concentrations of
cadmium and zinc in cucumber and tomato root is higher than stem and leaf and next to
fruit. The content of zinc in cucumber fruit is increased from 1.63 mg/kg to 6.68 mg/kg
and in tomato fruit is from 3.81mg/kg to 5.29 mg/kg correlatively with Zn concentrations
from 100 — 400 mg/kg added in soil. However, the above level of residue is lower than
permited level in fruit when zinc concentrations in the soil exceeded two times as regulated
by QCVN 03:2008/ BTNMT.

The experimental results of cadmium content in the cucumber fruits was from
0.002 mg/kg to 0.091 mg/kg and in the tomato fruits were from 0,066 mg/kg to 0,253
mg/kg correlatively with Cd concentrations from 1 — 4 mg/kg added in soil. The cadmium
contents of experimental fruit products of tomato in this study was hihger than permitted
level (0.05mg/kg).

Key words: Fruit vegetables: cucumber and tomato; heavy metals: cadmium and
zinc.

I. PAT VAN PE

Rau 14 loai thuc pham can thiét cho doi sdng con nguoi, khong loai thuc phim nao
c6 thé thay thé vi tri quan trong ctia cdy rau trong khau phan in hang ngay. Trong nhiing
nim gan day nhu cau vé cy rau ngdy cang ting, nguoi san xuit da khong ngimng nang cao
nang suét nho ap dung tién bo khoa hoc nhu phéan boén hoéa hoc, thudc trir dich hai. . .ngoai
ra con ap dung giéng mai va tham canh tang vu. Ton du cta thudc trir sdu, hoa chét, phan
bon st dung trong néng nghiép 1a mot trong cac nguyén nhan giy 6 nhiém dat canh tac va
cay trong, tir d6 truc tiép hay gian tiép tac dong x4u dén con nguoi qua duong in ubng.
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Chinh vi vy, ngudi tiéu dung rat lo ngai va quan tdm dén van dé an toan thuc phdm trong
do6 co su tich liiy kim loai ndng trong rau.

O nhiém kim loai ning (trong d6 c6 Zn va Cd) ludn 1a yéu t6 can tré 16n nhat trong
viéc lya chon cac vung dAt dé san xuét rau an toan. Viéc 6 nhidém cac yéu t6 kim loai nang
nhu: chi, cadimi, ddng, kém... trong dit 13 nguyén nhan co ban dan téi du luong kim loai
ning vuot muc cho phép trong cic san pham rau thuong mai. Dé cd san pham rau “sach” va
an toan cho nguoi sir dung, ching ta can tim hiéu xem kim loai nang s& tich lily chu yéu & b
phan nao cua cay rau? ham lugng la bao nhiéu? c6 vugt qua ngudng cho phép con nguoi sir
dung hay khong? Tir d6 khuyén cdo ngudi san xuat nén hra chon giai phap tot nhat dé han ché
rai ro cho nguoi tiéu ding. Pich cudi ciing 1a bao vé siic khoe cho con ngudi. Bai viét 1a mot
phan két qua nghién ctiu cua dé tai: “Nghién ciru mot s6 giai phap han ché nhidm ban kim loai
ning trong dat dé phuc vu san xuit rau an toan” do Vién Méi trudng Nong nghiép thuc hién giai
doan 2009 — 2011.

11. POl TUQONG VA PHUONG PHAP NGHIEN CUU
1. Pia diém, doi twong nghién ciru
* Pja diém nghién ciru
- Thi nghiém lam tai nha ludi caa Vién Moi trudng Nong nghiép.
* Péi trong nghién cizu
- Kim loai nang: Zn va Cd.
- Cay trong: ca chua va dwa chudt.
2. Phuwong phdp bé tri thi nghiém

Dung cac hop xdp ¢6 chidu cao 40 cm, chiéu rong 30 cm, chiéu dai 50 cm, 16t
day bang nilon. Mai hop chira 10 kg dét I4y tai ving san xuat rau an toan huyén Pong Anh, Ha
Noi. Gay nhiém nhan tao Zn va Cd cho dit bing ZnSO,.7H,0 va CdCl,.2,5H,0. B6n phan va
chiam soc rau theo quy trinh san xuat rau an toan, cac loai phan bon duing trong thi nghiém bao
gom: Pam uré, lan superphotphat LAm Thao. Thi nghiém gom 4 cong thic, I3p lai 3 1an nhu
sau:

Cong thic B6 sung Zn (mg/kg) Bo sung Cd (mg/kg)
1 bC-0 bC-0
2 100 1
3 200 2
4 400 4

3. Phwong phdp ldy mdu va xir Iy
Léy toan bd mau rau trude khi thu hoach, sau d6 tron déu lai thanh 1 mau. Toan b

gbc 18, than 14, qua phai rira sach bang nudc cit 2 1an, sy kho & nhiét do 65°C sau do
nghién nho dé phan tich Zn va Cd.



4, Phwong phap phdan tich va danh gia

Phan tich ham luong Zn va Cd trong cac bd phén ciia cdy rau bang dung dich
cudng thity (hdn hop 2 axit 13 IHNOs: 3HCI), ty 1¢ chiét rat 1/50 ml. Xac dinh ham luong Zn va
Cd trén may quang phd hap thu nguyén tir (AAS).

Panh gia chat luong rau an qua dua vao ngudng cho phép trong rau qua twoi
theo Quyét dinh s6 99/2008/QD-BNN dbi véi chi tiéu Zn va Cd.

5. Phwong phdp xir Iy so ligu

Céc két qua thi nghiém duoc xtr Iy bang chuong trinh IRISTAT véi LSDgs: Su sai
khac nho nhat ¢6 ¥ nghia dé so sanh giita cac 1an 1ap lai thi nghiém, do tin cay 13 95%.

I1l. KET QUA VA THAO LUAN
1. Kha nang tich lily Zn va Cd trong cac bé phdn cia dwa chugt

- Kha ning tich liiy Zn: két qua & do thi 1 cho thay, sy tich liiy Zn trong dua chudt
bién thién cung chiéu v&i luong phan Zn bo sung vao dat. Khi ndng do Zn dao dong tir 100
dén 400 mg/kg, du lugng Zn bién dong theo duong cong tuyén tinh tir 31,84 dén 142,46
mg/kg trong gdc, r& (LSDo s 1a 1,07); tir 6,89 dén 138,05 mg/kg trong than, 14 (LSDo,s la
1,92) va tir 1,63 dén 6,68 mg/kg trong qua (LSDo s 12 0,73). Nhu vay, kha nang tich lity Zn
tap trung chii yéu & bd phan gbc va ré cua cay dua chudt. Khi bo sung vao dat ham luong
Zn tir 100 mg/kg trd 18n, than va 14 dua chudt da hap thy kim loai nay rat cao (91,11
mg/kg) vuot qua 2 1an so véi tiéu chuan cta quyét dinh s 99/2008/QD-BNN (40 mg/kg).
Ham luong Zn trong qua dwa chudt c6 gia tri 6,68 mg/kg ngay ca khi cay trong vao dat bd
sung Zn la 400 mg/kg. Piéu nay co thé két luan, khi dat trong 6 nhiém Zn muirc do 400
mg/kg va gip 2 1an so voi QCVN 03:2008/BTNMT (200 mg/kg) thi bo phéan sir dung 1a
qua dua chudt van thip hon tiéu chuan 99/2008/QB-BNN 14 5,98 lan.

Nhu véy, trén nhitng ving dat bi 6 nhiém Zn cao hon muc cho phép dén 2 lan thi
Zn chi tich liiy & bd phan gdc, 1& va la cta cay dua chudt ma khong anh huong dén chat
luong quéa dua chudt. Do d6, sau khi thu hoach qua can tiéu hiy toan bd phan cdy con lai
dé tranh 6 nhiém nguoc.
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D6 thi 1. Ham lwong Zn trong cic b phéan ciia dwa chudt
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Do thi 2. Ham lwgng Zn trong cic bd phin ciia ca chua

- Kha nang tich lity Cd: Két qua tir d0 thi 2 cho thiy, khi lugng Cd b6 sung tir 1 dén
4 mg/kg, du lugng tich liiy cia Cd trong r&, than + 14 va qua dua chudt déu ting dan theo
chiéu tang cua lugng Cd bd sung vao dat. Ham lugng Cd cao nhét trong gbc + ré dao dong
tir 0,506-6,359 mg/kg (LSDogs la 0,79), sau d6 dén than + 1a tir 0,115-1,546 mg/kg
(LSDg 05 12 0,78) va thap nhat trong qua tir 0,002-0,091 mg/kg (LSDg g5 la 0,99). Tir két qua
trén cho thay qua dua chudt chi dat tiéu chuan cho phép (Quyét dinh 99/2008/QD-BNN
dbi véi chi tieu Cd 1a 0,05 mg/kg) ¢ cong thirc bd sung Cd 1a 1 mg/kg. Nhu vay cay dua
chudt kha nhdy cam trén dat 6 nhiém Cd, nén can chua y kiém tra dat trude khi trong.

Anh 1. Thi nghiém Zn va Cd véi dwa chudt



2. Khd nang tich liiy Zn va Cd trong cac bé phdn cria ca chua

- Kha néng tich lily Zn: ciing tuong tu cay dua chudt, ham lugng Zn tich lily trong
ciy ca chua ciing tun theo quy luat 13 tich lily trong gbc, & cao nhét, tiép theo 1a trong
than, 14 va thip nhét 13 trong qua. So sanh véi tiéu chuin cia B NN & PTNT
(99/2008/QD-BNN) vé du lwong Zn cho phép ddi v6i san phim rau qua twoi (40 mg/kg)
thi su tich lily Zn trong qua ca chua 13 khong dang ké cao nhét 13 5,29 mg/kg khi b6 sung
Zn vao dat 12 400 mg/kg. Cac phan con lai nhu gdc, ré va than, 14 ca chua tich lily Zn déu
cao hon muc cho phép & tt ca cac cong thirc bon thi nghiém.

Do gdc va 1& cay ca chua co thé hip thu Zn cao (465,38 mg/kg & cong thirc bd sung
400 mg/kg) nén c6 thé trong ca chua dé luan canh trén nhitng ving dat bi 6 nhidm Zn ma
van tao ra san pham qua an toan, gop phan lam giam du luong Zn trong dét (dd thi 3).
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Do thi 3. Ham lwgng Zn trong cac bd phén ciia ca chua

- Kha ning tich lily Cd: Két qua ¢ do thi 4 cho thay, khi ham lugng Cd di dong
trong dat ting dan tir cong thirc d6i ching khong bo sung Cd vao dat dén cong thirc bd
sung 4 mg Cd/kg, thi sy tich lity Cd trong tit ca cac bd phan cta cdy ca chua ciing tang Ién
theo. Ham luong Cd thap nhat & bo phan qua tir 0,066-0,253 mg/kg (LSDyg s la 0,10), tiép
theo 1a trong than, 14 tir 0,237-4,286 mg/kg (LSDo s 12 0,16) va cao nhét & bo phan gdc, ré
dao dong tir 0,545-16,541 mg/kg (LSDyg s 12 0,11).
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Do thi 4. Ham lwgng Cd trong cic bd phén ciia ca chua
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Két qua trén cho thay su tich liy Cd trong qua dua chudt tir cong thire Cd1 dén
cong thire Cd4 1a cao hon so véi tiéu chudn cia quyét dinh sé 99/2008/QD-BNN (0,05
mg/kg). Do vdy, ca chua trong trén dit 6 nhiém Cd cao tir 1 mg/kg s& cb nguy co tiém 4an
nhiém doc Cd gay anh hudng dén ste khoe con nguoi.

Mit khac, thi nghiém ciing cho thiy sy hip thu va tich liiy Cd trong cac bd phan
gbc, ré va than, 1a cay ca chua Ia rat cao, do dé can tiéu hay bd phan nay dé tranh gy 6
nhiém nguoc lai cho vu gieo trong ké tiép.

Anh 2. Thi nghi¢m Zn va Cd véi ca chua

IV. KET LUAN

1. Mtic d6 tich lity Zn trong San pham qua ca chua va dua chudt thu hoach tir thi
nghiém la dam bao an toan déi voi ngudi tiéu ding khong bi 6 nhiém (thdp hon tiéu chuan
99/2008/QD-BNN 1a 5,98 1an), mic du trong & dat bi 6 nhiém Zn dén 400 mg/kg dat gap 2
lan tiéu chuan QCVN 03:2008/BTNMT cua Bo Tai nguyén va Mbi trudng.

2. San pham qua dwa chudt chi dat tiéu chuan cho phép khi trong trén dat 6 nhiém
Cd du6i mirc 1 mg/kg dat; qua ca chua hau hét déu khong dat tiéu chuan cho phép & tat ca
cac cong thure thi nghiém.

3. Két qua phan tich ca chua va dua chudt trong trén dat gay nhiém Cd tir 1- 4
mg/kg, Zn tir 100 — 400 mg/kg dat cho thdy: ham luong Zn va Cd di dong trong dat véi
luong Zn va Cd tich lity trong cdy c6 twong quan dong bién voi ham lwong Zn va Cd tong
s6 trong dat.

4. Quy luat tich lay Zn va Cd (mg/kg) trong cac bd phan cta rau an qua nhu dua
chudt va ca chua thip nhit & qua 13, sau d6 dén than, 14 va nhiéu nhat 1a & gbc, ré.

DE NGHI:

Trén day 1a cac két qua nghién ctru ban dau, rat mong dugc Bo Nong nghiép va
Phat trién Nong thon tro gitp thém kinh phi dé ddy manh cac nghién ctru tiép theo ddi voi
cac nhom rau tréng trén cac loai dat khac nhau, tir d6 ¢6 du tu liéu dé diéu chinh QCVN
ddng thoi dé xuét giai phap bé tri co clu cay trong hop 1y trén cac ving dat da bi 6 nhiém
hoic ¢6 nguy co 6 nhiém kim loai ning cao.
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