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TOM TAT

Hién nay, van dé& & nhiém kim loai néng trong dat dang dién ra phd bién & nhiéu noi trén Thé
gi&i. Co rat nhiéu phwong phap khac nhau dwoc st dung dé x& ly kim loai nang trong dat.
Tuy nhién, gan day phwong phap st dung thwe vat dé x Iy kim loai néng trong dat dwoc cac
nha khoa hoc quan tam dac biét béi chi phi dau tw thap, an toan va than thién véi méi truong.
Bai viét nay tap trung gidi thiéu cac loai thwe vat siéu hap thu kim loai nang trong dat ciing
nhw trién vong clia céng nghé x& ly mdi trwérng méi nay.

ABSTRACT

Today, contamination of soil by heavy metal is occuring all over the world. There are many
methods to treat heavy metal in soils. However, phytoremediation for heavy metal in soils has
recently emerged as a cheap, safe and environmentally friendly technique. This paper focuses
on metal hyperaccumulator plants and their potential use in this new technology.

1. Giéi thi¢u

Lam sach dat 6 nhidm 1a mot qué trinh doi hoi cong nghé phuec tap va vbn dau tu €ao.
Dé xir ly dat 6 nhiém nguoi ta thuong st dung cac phuong phap truyen théng nhu: rira dat; b
dinh cac chat 6 nhiém bang hoa hoc hoac vat Iy; xur ly nhiét; trao dbi ion, 6xi hoa hoac khir
cac chat 6 nhiém; dao dat bi 6 nhiém de chuyén di d&én nhitng noi chon lap thich hop, ... Hau
hét cac phuong phap d6 rat tén kém vé kinh phi, giéi han vé ky thuat va han ché vé dién
tich,... Gan day, nho nhitng hiéu biét vé co ché hip thu, chuyén hoa, chdng chiu va loai bo
kim loai ning cia mot sb loai thuc vat, nguoi ta da bat dau chu y dén kha ning st dung thuc
vat dé xir Iy moi truong nhu mot cong nghé moi trudong dic biét. Kha nang 1am sach moi
truong cua thuc vat d8 duoc biét tir thé ky XVIII bang cac thi nghiém cua Joseph Priestley,
Antoine Lavoissier, Karl Scheele va Jan Ingenhousz. Tuy nhién, méi dén nhirng nim 1990
phuong phap nay méi duoc nhic dén nhu mot loai cong ngh¢ moi dung dé xur Iy moi truong
dat va nudc bi 6 nhiém bai cac kim loai, cac hop chat hitu co, thubc stiing va cac Chat phong
xa. Tuy nhién, trong khudn khd cua bai viét ndy ching toi chi tap trung gidi thiéu vé kha niang
xir Iy cac kim loai ning trong dat boi mot sd loai thuc vat.

2. Cong nghé xir Iy kim loai ning trong dat bang thue vat

Thuc vat ¢6 nhiéu cach phan ung khac nhau ddi véi sy c6 mat cia cac ion kim loai
trong mdi truong. Hau hét, cac loai thuc vat rat nhay cam voi sy 6 mit cla cac ion kim loai,
tham chi & ndng do rat thip. Tuy nhién, van c6 mot sb lodi thuc vat khdng chi co kha ning
séng duogc trong moi truong bi 6 nhiém boi cac kim loai doc hai ma con ¢ kha nang hap thu
va tich cac kim loai nay trong cac bo phan khac nhau cta chiang[1].



Trong thuc té, cong nghé xir Iy 6 nhiém bang thuc vat doi hoi phai dap tng mot sd
diéu kién co ban nhu dé trong, co kha ning van chuyén cic chit 6 nhiém tir dat 1én than
nhanh, chéng chiu duoc voi nong d6 cac chat 6 nhiém cao va cho sinh khdi nhanh [1,3,6].
Tuy nhién, hau hét cac lodi thuc vat co kha ning tich luy KLN cao 13 nhiing loai phat trién
cham va c6 sinh khdi thap, trong khi cac thuc vét cho sinh khdi nhanh thudng rat nhay cam
v6i moi trudng cd ndng do kim loai cao.

Xt Iy KLN trong dit b}mg thue vat co thé thuc hién bing nhiéu phuong phap khac
nhau phu thudc vao tung co ché loai bo cac KLN nhu:

- Phuong phap lam giam ndng d6 kim loai trong dat bang cach trong cac lodi thuc vat
c6 kha nang tich luy kim loai cao trong than. Cac lodi thuc vat nay phai két hop duoc 2 yéu tb
la c6 thé tich luy kim loai trong thén va cho sinh khdi cao. C6 rat nhiéu loai dap tmg duoc
diéu kién thir nhat (bang 1), nhung khéng dap ing dugc dleu kién thir hai. Vi vay, cac loai cO
kha nang tich luy thap nhung cho sinh khdi cao ciing rat can thiét (bang 2). Khi thu hoach céc
loai thuc vat ndy thi cac chat 6 nhidm ciing duogc loai bo ra khoi dat va cac kim loai quy hiém
nhu Ni, TI, Au,... c6 thé duoc chiét tach ra khoi cy.

- Phuong phap st dung thyc vat dé cb dinh kim loai trong dat hodc bun bai su hip thu
cta ré hodc két tia trong vung ré. Qua trinh nay 1am giam kha ning linh dong cta kim loai,
ngan chan 6 nhiém nudc ngdm va 1am giam ham luong kim loai khuéch tan vao trong cac
chudi thirc an.

Bang 1. Mot s6 lodi thue vt ¢é kha nang tich uj kim loai ning cao [1]

Tén loai Nong d6 kim loai tich luy trong T4c gid vA nim cona b
én loai than (ug/g trong hwong kho) ac gia va nam cong bo

Arabidopsis halleri = 13.600 Zn Ernst, 1968
(Cardaminopsis halleri)
Thlaspi caerulescens 10.300 Zn Ernst, 1982
Thlaspi caerulescens 12.000 Cd Madico et al, 1992
Thlaspi rotundifolium 8.200 Pb Reeves & Brooks, 1983
Minuartia verna 11.000 Pb Ernst, 1974
Thlaspi geosingense 12.000 Ni Reeves & Brooks, 1983
Alyssum bertholonii 13.400 Ni Brooks & Radford, 1978
Alyssum pintodasilvae 9.000 Ni Brooks & Radford, 1978
Berkheya codii 11.600 Ni Brooks, 1998
Psychotria douarrei 47.500 Ni Baker et al., 1985
Miconia lutescens 6.800 Al Bech et al., 1997
Melastoma malabathricum 10.000 Al Watanabe et al., 1998

Trong nhirng nam gén day, ngudi ta quan tam rat nhidu vé cong nghé st dung thuc vat
dé xu ly moi truong boi nhiéu 1y do: dién tich dat bi 6 nhiém ngdy cang ting, cac kién thirc
khoa hoc vé co ché, chire ning cua sinh vat va hé sinh thai, ap luc cua cong dong, su quan
tam vé kinh té va chinh tri,... Hai muoi nam trude day, cac nghién ciru vé linh vuc nay con rat
it, nhung ngay nay, nhiéu nha khoa hoc dic biét 1a & My va chau Au d3 cd rat nhicu dé tai
nghién ctru co ban va tng dung cong nghé ndy nhu mot cong nghé mang tinh chit thuong
mai. Han ché ctia cong nghé ndy 13 & chd khong thé xem nhu mot cong nghé xu 1y tirc thoi va
phd bién ¢ moi noi. Tuy nhién, chién lugc phat trién cac chuwong trinh nghién ctu co ban co
thé cung cp duoc cac giai phap xtr Iy dat mot cach than thién véi méi truong va bén virng.
Nam 1998, Cuc moi truong Chéu Au (EEA) danh gia hiéu qua kinh té ctia cac phuong phap
xtr Iy KLN trong dat bang phuong phap truyén thong va phuong phap st dung thuc vat tai
1.400.000 vi tri bi 6 nhiém ¢ T4y Au, két qua cho thiy chi phi trung binh cia phuong phap



truyén thong trén 1 hecta dét tir 0,27 dén 1,6 triéu USD, trong khi phuong phép sir dung thuc

vat chi phi thip hon 10 d&én 1000 lan [1].

Bdng 2. Mot s6 lodi thue vt cho sinh khéi nhanh
6 thé sir dung de xur Iy kim loai nang trong dat [1]

Tén loai

Kha nang xu ly

Téc gia va nam céng bd

Salix

Populus

Brassica napus, B. Juncea,
B. nigra

Cannabis sativa

Helianthus

Typha sp.

Phragmites australis

Glyceria fluitans

KLN trong dat, nuéc

Ni trong dat, nudc va nude
ngam

Chat phong xa, KLN, Se
trong dat

Chat phong xa, Cd trong dat
Pb, Cd trong dat

Mn, Cu, Se trong nudc thai
Mo khoang san

KLN trong chit thai mo
khoang san

KLN trong chit thai mo
khoang san

Greger va Landberg, 1999
Punshon va Adriano, 2003

Brown, 1996 va Banuelos et
al, 1997

Ostwald, 2000
EPA, 2000 va Elkatib et al.,

2001
Horne, 2000

Massacci et al., 2001

MacCabe va Otte, 2000

Lemna minor

KLN trong nudc

Zayed et al., 1998

3. Céc loai thwre vat ¢6 kha niang hap thu kim loai

C6 it nhat 400 loai phan b trong 45 ho thuc vat duge biét 1a c6 kha ning hap thu kim
loai [2, 3, 6]. Cac loai nay I cac loai thuc vat than thao hodc than gd, c6 kha ning tich luy va
khong cd biéu hién vé mit hinh thai khi ndng d6 kim loai trong than cao hon hang trim lan so
V6i cac loai binh thuong khac. Cac loai thuc vét ndy thich nghi mot cach dic biét voi cac diéu
kién moi truong va kha nang tich luy ham luong kim loai cao ¢ thé gop phan ngin can cac
loi sdu bo va sy nhidm nam [1].

C6 nhiéu giai thuyét da duoc dua ra dé giai thich co ché va trién vong cta loai cong
nghé nay.

3.1. Gid thuyét si hinh thanh phitc hop: co ché loai bo cac kim loai doc cua cac lodi
thue vat bang cach hinh thanh mot phirc hop. Phirc hop ndy c6 thé 1a chit hoa tan, chat khong
doc hoic 1a phirc hop hiru co - kim loai dugc chuyén dén cac bd phan cia té bao co cac hoat
dong trao doi chat thip (thanh té bao, khdng bao), & day ching duoc tich luy ¢ dang cac hop
chat hiru co hodc v6 co bén virng [1,4].

3.2. Gid thuyét vé su ling dong: cac l0ai thuc vat tach kim loai ra khoi dat, tich luy
trong cac bd phan cua cay, sau d0 duogc loai bo qua la kho, rira tréi qua biéu bi hodc bi dot
chay.



3.3. Gid thuyét hdp thy thu dgng: sy tich luy kim loai 1& mot sin phim phu ctia co ché
thich nghi doi véi diéu kién bat loi cua dat (vi du nhu co ché hap thu Ni trong loai dat
serpentin).

3.4. Sy tich luj kim logi 14 co' ché chéng lai cdc diéu kién stress vo sinh hodc hitu
sinh: hiéu luc cua kim loai chong lai cac loai vi khuan, nam ky sinh va cac loai sinh vat an la
da duogc nghién ctru [1,3,4].

Ngay nay, su thich nghi cua cac loai thuc vat co kha niang hip thu kim loai ning chua
dugc 1am séng to6 bai c6 rat nhiéu yéu té phirc hop tac dong 1an nhau. Tich luy kim loai 1a mot
mo hinh cu thé cua sy hip thu dinh dudng khoadng ¢ thuc vat. Co 17 nguyén té duoc biét 1a
can thiét cho tat ca cac loai thuc vat bac cao (C, H, O, N, S, P, K, Ca, Mg, Fe, Mn, Cu, Zn, B,
Mo, CI va Ni). Céac nguyén tb da leong can thlet cho céc loai thyc vat ¢ ndng do cao, trong
khi cac nguyén tb vi luong chi can doi hoi & nong dd rat thip. Cac loai thuc vat duogc sir dung
dé xtr Iy moi truong bao gdm céc loai CO kha nang hap thu duoc cac kim loai dang vét can
thiét nhuw Cu, Mn, Zn va Ni hoic khong can thiét nhu Cd, Pb, Hg, Se, Al, As véi ham lueong
I6m, trong khi déi véi cac lodi thuc vat khac & cac ndng do ndy Ia cuc ky doc hai [1,5,6].

4. C4c hwéng tiép cin trong viéc sir dung thwe vat xir Iy méi truong

Nhu phan trén d4 gisi thiéu, dé thurong mai hoé cong ngh¢ xu ly moi trudng béng thuc
vat, can phai tim kiém cac loai thuc vat c6 kha ning cho sinh khéi nhanh va tich luy nong do
kim loai cao trong cac co quan va dé dang thu hoach. Cé hai huéng tiép can chi yéu trong
viéc str dung thuc vat dé xu Iy méi truong:

- Nhap ndéi va nhan gidng cac loai c6 kha ning siéu hip thu kim loai
(hyperaccumulator).

- Ung dung k¥ thuat di truyén dé phat trién cac lodi thuc vat cho sinh khéi nhanh va cai
tien kha nang hap thu, chuyén hoa, chong chiu tot doi véi cac dicu kién moi truong

[1].

Hudng tiép can thir nhat, phat trién chi yéu ¢ My bai nhém nghién ciu dimg dau 1a
Chaney, bao gom cac budc co ban nhu: chon céc loai thuc vat, thu thap hat hoang dai va thir
nghiém kha ning xir Iy moi truong, nhan giéng, cai tién didu kién trong va tién hanh &p dung
dai tra. Hi¢u qua cua hé théng ndy da duoc cong bd trong viée xir Iy Co va Ni. Tuy nhién, tac
gia cho rang cac loai thyc vat ty nhién la khdng du tao ra cac san pham mang tich chét thuong
mai. Diéu ndy, ciing noi 18n rang, cong nghé sinh hoc s& 14 trién vong rat 16n trong viéc dung
hop 2 dic tinh co ban 1a kha ning siéu hap thu va tang sinh khéi.

Chuong trinh nghién ctu cta cong dong chau Au bao gdm 2 du an ddi véi thuc vat
chuyén gen phuc vu cho huéng ndy d4 duoc tién hanh. Du an thtr nhit 1& chuyén gen c6 kha
nang siéu hap thu kim loai & cay Thlaspi caerulescens vao cay Thubc 14 va cdy MU tac 1a
nhitng loai cho sinh khdi nhanh. Trong khi d6 du an thir hai tap trung cai tién kha niang chong
chiu va hap thu kim loai. Pén nay, két qua nghién ciru thanh céng nhét 1a sir dung gen merA9
cta vi khuan chuyén vao cay Arabidopsi dé xir Iy Hg (II) [1].

Tuy nhién, c6 mot s6 rdo can nhat dinh ctia hudng tiép can thuc vat chuyen gen & mot
s6 nudc vé mit phap ly, xa hoi va sinh thai. Trién vong cua thyc vat chuyen gen trong viéc
lam sach cac viing 6 nhidm co 1& s& 1am thay d6i mot s6 quan diém xa hoi ddi nghich. DU sao
thi céc nghién ciru trong tuong lai can phai khong chi cha tAm dén phuong phép tao ra nhitng



thue vat hitu hiéu cho xtr Iy moi trudng ma con phai sang loc nhitng tac dong tiém an cua thuc
vat chuyén gen doi vai moi truong.

5. Két ludn

Cong nghé xtr Iy moi truong bang thuc vat 1a mot cong nghé méi va hip dan duoc dé
cap trong nhirng nim gan day. Ky thuat ndy duoc cho biét 1a c6 mot trién vong dic biét trong
viéc 1am sach kim loai trong dat, it nhat 1a dudi diéu kién cu the nao do va duogc sir dung trong
hé thong quan 1y thich hop. Su phat trién cua k¥ thuat di truyén va sinh hoc phan tir 1a rat can
thiét cho loai cong nghé nay.

Tuy nhién, su phat trién cua cong nghé hip din ndy s& khong thé co tinh kha thi néu
khong c6 sy dong gop vo gia cua cac nhom nghién ciru nho 1&. Hon 30 nam qua, cac nha khoa
hoc da c6 nhiéu nghién ctu déng gop quan trong vé kha ning dac biét cua thyc vat trong xu
ly mdi truong. Tuy nhién, nghién ctru diéu tra vé linh vuc ndy van ludn can thiét va phai duoc
hudng mg dé bao ton ngudn tai nguyén di truyén tu nhién to l6n, quy gid ¢ cac moi truong bi
6 nhiém kim loai va nang cao kién thirc cua chung ta vé co ché thich nghi ty nhién cua céc
loai siéu tich luy kim loai.
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