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SUMMARY

STUDY ON THE ACCUMULATION OF Cu (1), Pb (11) AND Zn (I1) FROM
POLLUTED SOIL IN TO SPINACH’S BIOMASS (Spinacia oleracea L.)

The accumulation of heavy metals in soil is one of the causes of adverse effects on food
safety as well as on soil ecosystems. Study on the accumulation of heavy metal ions
from farming environment to different plants is necessary task to assess the spread of
heavy metals to agricultural products. The results of this study show that Cu®**, Pb**
and Zn** are cumulative metal ions. Increasing their amounts in soil resulted in an
increasing the level of their accumulation in spinach.

1. DAT VAN BE

Thuc trang 6 nhiém méi truong hién
nay, trong d6 c6 6 nhiém kim loai ning,
d3d va dang gdy anh huong dén chit
lwong ngudn lwong thuc, thuc pham va
la mot trong nhitng mdi quan tdm cua
cac nha khoa hoc do murec d6 anh huong
cua chung dén suc khoe cong dong [1].
MBbi truong canh tac bi 6 nhiém kim loai
nang sé dan dén nguy co cac kim loai
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nang nay tich lily trong cac loai thyc vat.
D3 c6 nhiéu cong trinh nghién ctu vé
kha ning lan truyén cac kim loai ning
trong moi truong, tich llly trong thuc
vat, dong vat va vao cac co quan trong
co thé con ngudi qua chudi thic an [1,
2]. Trong cac kim loai nang, chi la kim
loai ning c6 doc tinh cao. Khi tiép xtc ¢
mot mac do nhat dinh, chi gay doc ddi
véi dong vat, ké ca con nguoi, lam ton



thuong hé than kinh va gay réi loan néo.
Tiép xc & muc cao vai chi s& dan dén
tinh trang réi loan mau & dong Vvat.
Gidng véi thiay ngan, chi la chat doc
than kinh, tich ty trong mé mém va
trong xuong, rat khé bi dao thai. Trong
khi d6, dong va k&m la cac nguyén té vi
lwong, can thiét cho sy phat trién cua
dong, thuc vat cling nhu con nguoi,
nhung khi vuot qua ham lugng cho phép
sé gay doc [3].

Trong cong trinh nay, ching tdi tién hanh
nghién ctru kha nang va muc do tich liy
ctia dong, chi va kém trong thuc vat khi
tréng trén nén dat bi 6 nhiém 3 kim loai
nang trén, bang cach trién khai md hinh
thyc nghiém md phong nén dat bi
nhiém cac kim loai niang quan tam trén
cay rau bo x6i (Spinacia oleracea L.)

2. THIET BI, DUNG CU VA HOA
CHAT

2.1. Thiét bi, dung cu

- May quang ph6 hap thy nguyén ti
Shimadzu AA — 7000 c6 cac deén catot
rdng cua Cu, Pb va Zn hap thu ¢ cac
budc s6ng Acy = 324,64nm, Ap, =
283.45nm, Az, = 213, 52nm.

- Hé théng khi nén va khi Ar.

- Bép dién Fisher Science, Cong hoa
Lién bang buc.

- Can phan tich c6 do nhay 10° cua
hé@ng Satorius, Cong hoa Lién bang Dtrc.
- Cbc, phéu, binh tam giac, binh dinh
muc cac loai; Cong hoa Lién bang Buc.
- Pipet cac loai, micropipet (0-25ul, O-
100 pl); Vuong qudc Anh.

2.2. Hoa chat

Céc loai hoa chat:

- HCI 37%; HNO3; 65% cua héng
Merck, Cong hoa Lién bang Puc.

- CU(N03)2.3H20, Pb(NOg)z,
Zn(NO3).6H,0 duoc san xuat tai cong ty
Alpha Chemika, An Do.

- Dung dich Cu** 1mg/mL, dung dich
Pb® 1mg/mL va dung dich zZn**
Img/mL duoc chuan bi tir cac loai hoa
cht trén.

3. THUC NGHIEM

3.1. M6 hinh thuc nghiém

Pit sir dung dé gay 6 nhidém 14 tang dat
mat (ldy & d6 su 0 — 20cm) trong rudng
trong rau trén dia ban phuong 8, thanh
phd Pa Lat. Theo cac phan tich vé tinh
chat hoa hoc cua dat cho thay, dat chua
ham lugng céc kim loai nang Cu, Pb, Zn
thap hon so vdi tiéu chuan cho phép [5]
(Cu: 42,78 £ 3,04; Pb: 29,53 + 2,16; Zn:
54,97 + 4,05 mg/kg dat kho).

M6 hinh thuc nghiém bao gdbm céc khu
VUC sau:

- Khu vyc 8 nhiém dong: dit duoc gay
6 nhidm Cu®* véi cac mirc 50, 100, 200,
300, 400, 600, 800, 1000 mg/kg d4t kho.
- Khu vyc & nhiém chi: dat dugc gay 0
nhiém Pb** véi cac mac 70, 100, 200,
300, 400, 600, 800, 1000 mg/kg d4t kho.
- Khu vyuc 6 nhiém ké&m: dat dugc gay
6 nhidm Zn** véi cac muc 100, 200,
300, 400, 600, 800, 1000 mg/kg d4t kho.
- Khu vuc d6i ching: cay bo x6i dugc
tréng trén nén dat trén nhung khong gay
6 nhiém.

Pé dam bao tinh thong ké, mai nghiém
thac trong cac khu vuc trén duoc lap lai
3 lan, tong sé nghiém thac trong md
hinh 14 23 x 3 = 69. M&i nghiém thic co
dién tich 1500 cm? (dai 50 cm, rong 30
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cm, sau: 20 cm), dugc trdng 6 cay bo
x0i. Trong md hinh trén, cay rau bo x0i
dugc trong va cham soc theo tiéu chudn
cua S N6ng nghiép va Phét trién nong
thdn tinh Lam Dong [4].

3.2. Chuan bi miu va phan tich

Cay rau bo x06i duoc thu hoach sau khi
trong 6 tuan. Sau khi cat bo ré, 14 Ga, rau
duoc rira sach, cho vao trong tdi nilon va
dua vé phong thi nghiém. Rua lai rau
bang nudc cat mot vai lan, dé rao nudc,
can khéi luong tuoi. Sau d6 cat nho, siy
& nhiét do 105°C trong 30 phit va &
70°C cho dén khi khoi lugng khong doi.
Can xac dinh khéi luong kho, nghién
min va cho vao lo PE, day nap, déan
nhan, bao quan noi kho, thoang.

Cac mau sau khi xir Iy so bd duge vo co
h6a mau nhu sau: Can trén can phan tich
maét lwong mau (0,5 gam) cho vao binh
tam gidc, thém vao binh 15 mL dung
dich HNOj3 dac va 5 mL dung dich HCI
dic; day binh bang kinh dong ho, dé qua
dém. Sau d6, dun trén bép céch cat cho
dén khi dung dich trong sudt va khong
con khi mau nau d6 thoat ra. Chuyén
mau sang cdc thay tinh, tiép tuc dun dén

can dé dudi hét luong axit du. Ding
dung dich HNO; 0,5 N dé hoa tan mau
va chuyén dinh luong vao binh dinh
mutc dung tich 10 ml, dinh mac bing
dung dich HNO3 0,5N.

Céc nguyén t6 trén dugc xac dinh bang
phuong phap do phd hap thy nguyén ti
vai ky thuat nguyén tir héa ngon lua (F-
AAS).

4. KET QUA VA THAO LUAN

Két qua nghién ciu nhan dugc tr mo
hinh thuc nghiém cho thay dong, chi va
kém déu 1a cac kim loai ning c6 kha
nang tich Iy trong rau bé x6i. Khi tang
ham lwong cua chung trong dat s& dan
dén sy hép thy, tich lity va két qua la gia
tang ham luong cac kim loai nay trong
sinh khdi cay rau bo xoi.

4.1. Sy tich lily cia Cu®* trong sinh
khéi ciAy rau bo xéi khi dwgc trong
trén nén dat 6 nhiém

Két qua trinh bay trong Bang 1 cho thay
ham luong cia dong trong rau tang khi
taing mirc do 06 nhiém dong trong dat

Bdng 1. Ham lwong cia Cu* trong dat 6 nhiém va trong sinh khdi rau bé xdi

STT | Ham luong Cu® Ham luong Cu®* trong rau bd x6i (mg/kg rau twoi)
trong dat (mg/kg | Khoang ham lugng | Gidtritrung | Do léch chudn
dat kho) dao dong trong cac | binh (TB) (SD)
mau

1 50 2.92 +3.47 3.16 0.28
2 100 4,96 +5.83 5.28 0.48
3 200 6.18 +7.02 6.53 0.44
4 300 6.54 + 7.39 7.06 0.45
5 400 7.01+8.09 7.49 0.55
6 600 7.35+8.39 7.93 0.53
7 800 7.74 +8.91 8.28 0.59
8 1000 8.09 +9.22 8.54 0.60
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Tai ngudng cho phép vé ham luong
Cu** trong dat nong nghiép [5]
(50mg/kg dit kho), ham lwong ddng tich
iy trong rau bo x6i 1a 3,16 mg/kg rau
tuoi, thip hon ngudng cho phép theo
Quy dinh cua Bo Y té [6] (5mg/kg)
36,8%. Khi ham luong Cu?* trong dét
taing gip doi (100mg/kg dat khd), ham
luong ddng tich liy trong rau bod xoi
tang 1,67 lan (5,28ppm), vuot giéi han
cho phép 5,6%.

Trong nhiing nghiém thirc dau tién cua
md hinh (50; 100; 200; 300ppm), mic
d6 dong tich lity trong sinh khdi cay rau
bo x06i tang manh; trong khi do, ¢ nhitng
nghiém thirc sau (tr 400ppm tro 1€n),
muc do tich lily cia dong trong rau ting
khong dang ké, mic du ham luong ddng
trong dat ting 1én rat cao, chung to su
hap thy va tich liiy ddng trong rau bo xoi
cd mot nguong gidi han (khoang 8,06
ppm). Méi tuong quan giita ham luong
dong trong dat va trong sinh khdi cay
rau b xdi co thé duoc biéu dién bang

phuong trinh: y = 1,698Inx — 2,8737 (R
= 0,9608) véi x 14 ham lwong dong trong
dat (mg/kg dat kho), y 1a ham luong
ddng trong rau bé x6i (mg/kg rau tuoi).
4.2.  Su tich lily cia Pb®* trong sinh
khéi cdy rau b6 xéi khi dwoc trong
trén nén dit 6 nhiém

Kha niang hap thu va tich liiy chi tir dét
1én rau bé x6i dugce danh gia tir két qua
cia md hinh tha hai, dugc biéu dién
trong Bang 2.

Két qua nghién cau chirg minh kha
nang hap thy va tich Iiy chi tir dat cua
rau b6 xdi 1a thap. Khi ham lwong chi
trong dat & muc gioi han cho phép [5]
(70mg/kg dat kho), ham lwong chi tich
liy trong rau 1a 0,12 mg/kg rau tuoi,
thip hon giéi han cho phép [6]
(0,5mg/kg rau tuoi) 76%. Khi ham
lugng chi trong dat cao gap 4,3 lan ham
luong cho phép (300ppm), ham lugng
chi tich liy trong sinh khdi cay rau bé
x06i méi vuot muc cho phép 1,34 lan
(0,67 mg/kg rau tuoti).

Bdng 2. Ham lwong cua Pb?" trong dat 6 nhiém va trong sinh khéi rau b xoi

STT | Ham lugng Pb* trong Ham luong Pb®* trong rau bé xdi (mg/kg rau tuoi)
dat (mg/kg dat kho) Khoang ham Iwong dao | Gidtritrung | Do léch

dong trong c&c mau binh (TB) chuan

(SD)

9 70 0.11+0.14 0.12 0.02

10 100 0.20 +0.25 0.22 0.03

11 200 0.39 +0.47 0.43 0.04

12 300 0.63+0.73 0.67 0.05

13 400 0.82 +0.97 0.89 0.08

14 600 1.21+1.41 1.31 0.10

15 800 1.45+1.70 1.59 0.13

16 1000 1.89+2.13 1.98 0.13

71




Khéc voi dong, su tich lity cia chi tir dat
lén cay rau b6 xdi bién thién lién tuc
cung voi su gia ting ham lugng chi
trong dat. Tuy nhién, luong chi bi hép
thu va tich liy trong rau 1a kha thap. Két
qua tr mo hinh chua xac dinh dugc
ngudng hap thu cua chi tir dat 1&n cay
rau bé xO6i. Sy phu thuoc gitta ham
luong chi trong dat va ham lugng chi
tich lily trong sinh khdi cay rau b6 xdi
c6 thé dugc biéu dién qua phuong trinh:
y = 0,002x + 0,0422 (R®> = 0,9943),
trong d6, x 1a ham luong chi trong dat
(mg/kg dat kho), y 1a ham lugng chi tich
Iy trong rau bo x061 (mg/kg rau tuoi).
43.  Sutich lily cia Zn®* trong sinh
khéi ciy rau bé xéi khi dwgc trong
trén nén dat 6 nhiém

Két qua nhan dwoc tir md hinh nghién
ctru sy hap thu va tich liy kém tir dat 1&n
sinh khéi cdy rau bo x6i dugc trinh bay
trong Bang 3.

Két qua cho thdy, tai muc gioi han vé
ham luong kém trong dat ndng nghiép

[5] (200 mg/kg), ham lugng kém tich
liy trong rau la 10,66mg/kg, cao hon
giGi han cho phép cua Bo Y té [6]
(10mg/kg) 6,6%. Khi ting ham luong
kém trong dat 1én gip doi (400mg/kg),
ham lugng kém tich liy trong rau tang
1,73 lan (18,44 mg/kg rau tuoi), vuot
muc cho phép 1,84 lan. Nhu vay, bo X0i
c6 kha niang hap thu va tich liiy k8m cao.
Tuong ty nhu chi, m6 hinh thyc nghiém
chua x4c dinh dugc ngudng gisi han vé
su hap thy va tich lity k&m tir dat 1én cay
rau bé x6i do ham lugng kém trong rau
bién thién manh clng véi su ting ham
luong kém trong dat. Méi tuong quan
gitta ham luogng kém trong dit va ham
luong kém tich lity trong sinh khoi cay
rau bo x6i dugc biéu dién qua phuong
trinh: y = 0,0475x + 0,6393 (R? =
0,9981), voi x 1a ham lugng kém trong
dat (mg/kg dat kho), y 1a ham luwong
kém trong rau bo x6i (mg/kg rau twoi).

Bdng 3. Ham liong cua Zn** trong dat 6 nhiém va trong sinh khdi rau bé xdi

STT | Ham luong Zn“* trong Ham luong Zn”* trong rau b6 x6i (mg/kg rau tuoi)
dat (mg/kg dat khd) Khoang ham lwong dao | Giatritrung | Do léch

dong trong cac mau binh (TB) chuan

(SD)

17 100 491 +5.87 5.30 0.50

18 200 10.02 + 11.48 10.66 0.75

19 300 13.61 +15.91 14.86 1.16

20 400 17.31+19.82 18.44 1.27

21 600 27.92 + 32.68 30.04 2.42

22 800 35.17 +41.47 38.93 3.32

23 1000 43.79 +50.34 47.79 3.51
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Két qua nhan duogc tr cdc md hinh
nghién cau trén cho thiy sy khac nhau
vé mirc do tich lily cac ion kim loai

Cu?*, Pb?*, Zn** tir dét 1&n sinh khéi cay
rau b6 xoi (Biéu db 1).

Ham lugng ion kim loai trong rau (mg/kg tuoi)
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Biéu do 1. So sanh mire dg tich liiy cua cac ion kim logi Cu®*, Pb** va Zn?" tir dat
Ién sinh khoi cay rau bé xoi

Nhu vay, Cu®*, Pb®*, Zn** déu 14 nhiing
kim loai c6 kha nang tich ldiy trong cay
rau bo x0i, nhung voi mic d6 khac
nhau. Trong ba ion kim loai dugc nghién
ctru, k&m cd kha ning tich liy cao nhét,
trong khi d6 chi c6 kha nang tich liy
thap nhat.

5.KET LUAN

Két qua cua nghién ctiu nay cho thay co
sy tuong quan vé ham luong ion kim
loai nang Cu®*, Pb*, Zn*" trong dét
trdng va trong rau bo xdi; trong d6 c6 sy
khac nhau rd rét vé muc do hap thu va
tich litly cac ion kim loai nang tir dat 6
nhiém 1én loai rau nay. Pong duoc hap
thu va tich Ity c6 gidi han trong cay rau

b6 x6i trong khi chi hap thu va tich liiy
trong rau la khé thap va kém hap thu va
tich lity trong rau lai rat cao.

Tuy nhién, ddy méi chi 1a két qua
nghién cuu trén mét loai rau va trén mot
ving dét chuyén canh tai Pa Lat. Bé c6
thé rat ra nhitng két luan c6 y nghia
khoa hoc va thuc tién, can tién hanh
nghién ciu vé kha nang hip thu va tich
Ity kim loai nang trong cac loai rau khac
nhau ¢ nhimg ving dét, loai dat bi &
nhiém khéc nhau.

Chuing t6i s& tiép tuc cong b két qua vé
hudng nghién ciu nay trong nhitng cong
trinh tiép theo. (xem tiép tr.86)
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