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TOM TAT

Nghién ctru kha ndng hap thu kim loai nang cua thuc vat c6 vai tro quan trong
trong xt ly 6 nhiém mdi trudng. Trong nghién ctru nay ba loai thue vat gom chudi
mo két (Heliconia psittacorum L.f), phét tai (Dracaena braunii) va rau mudng Nhat
(Aglaonema muntifolium) da dugc nghién cttu, khao sat kha nang hap thu chi (Pb),
thuy ngan (Hg) trong moi trueong nuwdc. Cac loai thyee vat da duoc thit nghiém kha
nang hap thu Pb va Hg & cdc nong dd khac nhau trong cac diéu kién thay doi pH.
Cac thi nghiém da ghi nhan kha nang hap thu Pb cao nhét xac dinh duoc ¢ cay
muoéng Nhat véi ty 1€ trén 53%. Tuy nhién, khong thay si khac nhau dang ké trong
hép thu Hg cua ba loai nghién cttu. Ngoai ra, diéu kién pH cling anh hudéng dén
kha néng hap thu Pb va Hg cua cac loai khao sat. Két qua nghién cttu cho thdy kha
ning tmg dung cta cay phat tai va rau mudng Nhat d& xa ly & nhiém kim loai

nang trong moi treong nuede.

Twe khéa: kim loai nang, Heliconia psittacorum L.f , Dracaena Sanderia, Aglaonema

muntifolium.

1. MO PAU

Kim loai ndng (KLN) la mot trong nhitng tidc nhan gay 6 nhiém méi treong tw
nhién vi ddc tinh ddc, bén viing va tich lity sinh hoc [Ahmed El Nemr, 2003]. Cac KLN
rat kho loai bo bang cac bién phap xit ly nwdc thai thong thuwong va néu chiung xam
nhap vao cac ngudn nudc sinh hoat & mirc cao hon mtc cho phép sé 1a nguon gdc ctia
nhiéu bénh hiém ngheo, de doa stic khoe va tinh mang ctia con nguoi [1].

C6 rdt nhiéu phuong phép duoc ap dung d€ giai quyét van dé nay, tuy nhién
chi phi rat cao nhung khong mang lai hiéu qua 16n. Phuong phép xt ly bang héa hoc
lam tdng luwong bun va chi phi [2]; Phuong phép dién hda chua dap ting duoc vé ky
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thuat va ton kém lai con lam suy giam chat lwong moi treong dat [3]. Trong nhiéu nam
tro lai day, phuong phéap stt dung thuce vat dé€ xu ly KLN trong dat, nuwdc va tram tich
da duwoc cac nha khoa hoc trong va ngoai nudce rat quan tam boi phuong phap don
gian, chi phi dau tu thap, c6 thé ap dung trén pham vi rong va dac biét than thién véi
moi treong [3].

Viéc nghién ctu ting dung thuwc vat hap thu KLN hién dang duoc nhiéu qudc
gia trén thé gidi thuyc hién nhu st dung thuc vat d€ x ly Cd, Cu, Pb trong dat tai
Quang Dong, Trung Qudc (Yutao Wang va Lars Olof Bjorn, 2011); stt dung cay tdo dé
xt ly Cd, Mn trong bun thai ¢ vung Dong Dong Anatolia, Thé Nhi Ky (Mehmet Ali
Bozkurt, 2003). Tai Viét Nam, thuc vat cling da dugc sit dung hap thu KLN ¢ nhiéu
noi, nhu st dung cay sy xt ly As, Pb, Cu, Fe, Zn, Sn tai mét sd co so tuyén quing
thi€c & Thai Nguyén (Trung tdm Sinh hoc Thuc nghiém - Vién tng dung Cong nghé
Viét Nam, 2011); tng dung trong cay hoa Huéng Duong xtt ly Cd trong cac vung dat
khu cdng nghiép, khu ché xuét (Tran Dic Thao, Truong Thi Diéu Huong, 2016); dung
cay co voi, co nén dé xi ly KLN (Cr, Cu, Zn) trong bun nao vét kénh Tan Hda (gan cau
Hau Giang), nam 2019, Vién Héa Hoc, Vién Cong nghé Sinh hoc thudc Vién Khoa hoc
Cong nghé Viét Nam da st dung cay Beo tay trong xtt ly nidc thai cta khu chita rac
thai Nam Son, Ha Noi.

Nghién cttu nay tap trung vao khao sat kha nang hap thu Pb va Hg trong nudc
ctua cay Chudi mo két (Heliconia psittacorum L.f), cdy Phat tai (Dracaena Sanderia) va cay
Muong Nhat (Aglaonema muntifolium). Day la nhitng loai thuwc vat co gia tri trang tri
cao, vi vay viéc két hop céc loai nay nham dua ra giai phdp dong loi ich trong xt 1y &
nhiém va tao canh quan mai truong sé c6 kha nang ting dung cao trong thuc tién.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bj thi nghiém

Cay Chudi mo két, cay Phat tai, cay Mudng Nhat si dung lam thi nghiém duoc
lua chon trong giai doan phat trién, khong qua non va cting khong qué gia. Cac cay
trong mdi loai loai thwe vat mua tir mét khu vue trong va duoc rira sach ré, loai bo dat.
Riéng cay Phat tai, mua cay chua c6 ré.

Ba loai thuc vat dwgc nudi dudng 3 tuan séng 6n dinh trong nuwdc cat co bd sung
dinh dudng, cat tia cdc phan 14 bi hu; riéng cay Phat tai dwoc nudi dudng dén khi ré
phat trién 1 — 2 cm. Sau giai doan nudi dudng, lya chon cac cay dang phat trién tot va
dong déu dé thuc hién thi nghiém.

Bdng 1. Cong thitc pha dung dich trong cay
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Hoa chit Nong do (g/lit)
HsBOs 4,85
Ca(NOs)2.4H20 792,95
CuSO4+.5H0 1,10
Fe EDTA 26,43
MnSO+H0 3,30
HsPOxs 88,11
KNO:s 14,76
ZnS04+.2H20 1,10

Nguon: Larsen, 1973 [4]
2.2. B4 tri thi nghiém
* Thi nghiém 1: Nghién citu kha niang hdp thu KLN (Pb, HQ) cuia cdy Phat tai, cdy
chudi mo vet va cdy Mudng Nhit
BG tri 6 thi nghiém, moi thi nghiém c6 03 cong thirc, mdi cong thirc 14p lai 3 Tan.
Mot thi nghiém cho 01 loai cay/01 kim loai dwoc thiec hién nhu sau:

- Cay duogc trong trong ra nhua c6 xo dira (xo dira duoc rita sach) va duoc dat
vao trong binh ¢6 chita nudc cat pha dinh dudng (nhw muc 2.1) sao cho ré cay vira
cham mutc nudce trong binh.

- Thi nghiém dwgc thuc hién 6 03 mitc nong do va 01 mic d6i ching. Mbi mtic
c6 03 binh dé€ tinh toan sai s6. Cac mttc nong do cu thé: Hg (Oppm, 0,5ppm, 1ppm,
2,5ppm); Pb (Oppm, 10ppm, 20ppm, 50ppm). Ky hiéu cac thi nghiém dwoc ma hda: Tén
kim loai + mtic noéng d6 (vi du: Thi nghiém véi Pb & mic nong d6 20ppm duoc ky hiéu
1a Pb 20).

* Thi nghiém 2: Nghién citu anh hwong ciia pH dén kha niang hdp thu kim logi ciia ba
loai thiec vat

D4i v6i mdi mirc pH, thi nghiém dwgc bé tri nhw thi nghiém 1, chi khac 1a theo
doi thong s6 pH va diéu chinh 6n dinh pH 6 2 mtc (pH =4 va pH =9), qua trinh diéu
chinh pH st dung dung dich dém pH Samchun-Han Qudc.

2.3. Liy va phan tich mau

D&i véi thi nghiém 1, tién hanh 18y mau 06 dot:

- Dot 1: Sau khi vira b sung kim loai vao nuwdc (chua trong cay).

- Cac dot ti€p theo: Sau khi trong cay 2 tuan, bat dau 1ay mau véi tan suat 02
tuan/lan (bt dau tir ngay 01/8/2019) va ky hiéu lan luot la T2, T4, Té6, T8, T10.

D4i véi thi nghiém 2: Tién hanh 18y va phan tich mau nudc sau 10 tuan (T10).
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Mau sau khi 18y dwoc bao quan va van chuyén vé phong thi nghiém dé€ phan
tich. Viéc phan tich duoc thuc hién bang phrong phap trac phd hap thu nguyén tir
Tiéu chuidn Viét Nam TCVN 6193:1996, TCVN 7877:2008 (mau nudc) va TCVN
8126:2009, TCVN 7604:2007 (mau 14).

Céc s8 lidgu thu duwoc duwoc xtt Iy bang phan mém Microsoft Excel va Origin 9.0.

3. KET QUA VA THAO LUAN
3.1. Kha niang hap thu Pb, Hg ctia ba loai thuc vat

Nham danh gia kha ning hap thu Pb va Hg ctia mot sS loai thuc vat, 3 loai
chudi mo két, phat tai va mudng Nhat da duoc chon va tién hanh theo doi sw phat
trién trong mdi truong chudn c6 bd sung Pb hodc Hg 6 cac nong do khéac nhau, 18y va
phan tich trong mau nude va 14 cay trong 10 tuan khao sat.

Tai tat ca cac muc thye nghiém d6i voi kim loai Pb, Hg trén 03 loai thuc vat, ty
1é cay song dat 100%. La va than phat trién xanh tdt, xudt hién 1a non, khéng c6 14 nao
bi gia héo. Thong s6 pH trong tat ca cdc mau nudc dao dong 6,5 — 7,0.

3.1.1. Kha nang hap thu Pb ctia 03 loai thuc vit

Bdng 2. Ham luong Pb trong 14 va hiéu sudt x ly Pb trong nuwdc sau thi nghiém

Ham lwgng trong 14 (mg/kg) Hiéu suat xtt ly nuwde (%)
Nong d0 Cay Chudi CayPhat Cay Mudng | Ciy Chudi CayPhat Cay Muéng
mo két tai Nhat mo két tai Nhat
PbO KPH KPH KPH 0 0 0
Pb 10 23,2+3,3 229+3,5 25,4+1,01 489+22 419+127 53,4+5,1
Pb 20 264+4,4 39,8+4,1 35,0+£3,5 38,8+4,1 37,6 £4,0 474 +44
Pb 50 49,8+7,1 61,3+4,5 56,7 + 6,4 33,2+6,9 28,8+5,1 36,7 +4,1

Ghi chu: KPH: Khong phit hién

Hiéu suat xt ly Pb trong nudc ctia cdy Mudng Nhat 1a cao nhat 36,7% - 53,4%,
ti€p dén la cay Chuoi mo két véi 33,2% - 48,9% va sau cung la cay Phat tai véi 28,8% -
41,9%. Hiéu sudt xir ly cta ca 03 loai cao nhat & murc Pb10.

Ham luong Pb tich liiy trong 14 cay gitta cac loai ciing khong gidng nhau. O
mutc Pb10, ham luwgng tich Iy Pb gitta cac loai khong c6 sw khac biét 16n. Tai mtec Pb20
va Pb50, ham luong Pb trong 14 cay Phat tai tdng nhiéu nhat (61,3 mg/kg), ti€p dén la
cay Mudng Nhat (56,7 mg/kg) va cay Chudi mo két (49,8 mg/kg).

Nhin chung, véi dac diém phat trién nhanh, cay Mudng Nhat ¢ hiéu suat xi ly
Pb trong nudc 1on nhéat. Tuy nhién, cay Phat tai v6i téc do phat trién cham hon, chu
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yéu ¢ phan ré, khong thay doi nhiéu vé kich thudce, chiéu cao lai ¢ su tich lay Pb trong

14 cao nhat.
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Hinh 1. Ham luong va hiéu suat xt ly Pb cua thyec vat

3.1.2. Kha nang hap thu Hg cua 03 loai thuc vdt

Bang 3. Ham luong Hg trong 14 va hiéu sudt xt ly Hg trong nudc sau thi nghiém

Ham luong trong la (mg/kg) Hiéu suat x& ly nwéc (%)
Nong d0  Cay Chudi Cay Ciy Mudng | Cay Chudi Cay Cay Mudng
mo két Phat tai Nhit mo két Phat tai Nhat
Hg0 KPH KPH KPH 0 0 0
Hg 0,5 0,813+£0,045 1,03+£0,09 1,22+0,16 32,7+2,0 290x14 40,3+3,9
Hg1 1,62 +0,09 1,92 +0,35 1,94 + 0,09 283+3,7 27,3+79 37,5£5,6
Hg2,5 4,31+0,40 4,07 £0,09 3,67 £0,27 23,9+4,1 234+04 27,8+1,0

Ghi chui: KPH: Khong phdt hién

Qua bang 3 ¢ thé thdy, hiéu suat xtt ly Hg trong nudc dat cao nhat ¢ mic Hg
0,5 1a 40,3% ddi voi cay Mudng Nhat, 32,7% d6i véi cay Chudi mo két va 29,0% ddi voi

cay Phat tai; giam ¢ mic Hg 1 va Hg 2,5.

Ham luong Hg tich Ity trong 14 ca 03 loai thurc vat chénh léch nhau khong 16n,

tang dan theo cac mtrc thye nghiém va cao nhat & mac Hg 2,5.
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3.2. Anh hudng ctia pH dén kha nang hap thu KLN ctia ba loai thuc vat

Vi muc tiéu bude dau xac dinh dwge miee pH phu hop kha nang phat trién va
hap thu t6t nhat cac kim loai trong nudc cta cac loai thye vat, hai mac pH =4 va pH =
9 da duoc tién hanh tht nghiém cung vdi thi nghiém trong moi treong trung tinh.

Gia tri pH ¢6 anh hudng nhat dinh dén qud trinh hoa tan ctia kim loai, va anh
huong dén su phat trién cta thuc vat. Két qua cho thdy 2 loai phat tai va mudng Nhat
c6 kha nang thich nghi rdng ddi véi pH, phat trién tot trong ca 3 diéu kién pH, trong
khi d6 cay chudi mo két chi phat trién t6t 6 pH trung tinh.

3.2.1. Anh hwéng ciia pH dén khd ning hip thu Pb

Doéi v6i cay Chudi mo két va cdy 2Pb10 wPb20 Pb 50
Mudng Nhit: & tat ca cac muc thw ~ 60
A LA i $
nghiém, hiéu suat x& ly Pb 6 mttc pH = ¥ s
7 1a cao nhat. Tai hai mitc con lai, hiéu . 1
’ » rA A~ \ A Ny 2 = - 0@
suat xt ly rat thap va thap nhat o thuc e 3
nghiém Pb50 lan lwot véi 11,4% (pH= | £ 15 . .
4) va 15,2% (pH = 9). =
Doi vdi cdy Phit tai: Tai mic pH + 7 )
= 4, cAy c6 kha nang hap thu Pb trong Mue pH

nudc cao nhat trong cac muc khao sat
voi 55,4% (thyec nghiém Pb 10); 48,2%
(thuc nghiém Pb 20) va 41,5% (thuc
nghiém Pb 50). Hiéu sudt x& ly giam

Hinh 6. Hiéu sudt xt ly Pb theo mutc pH ctia cay

Chudi mo két

dan tai cac méc pH=7 vapH=9.

EPb10 EPb 20 Pb 50 EPb10 HPb20 Pb 50
—_~ 75 — 75
S £
% 60 = 60
= '|' =
Z4s Ze 45
i I =
<] <] I
E 30 i &30 ——
= =
73 . z < I
& & b B
=) ==
0 0
4 7 9 4 7 9
Mirc pH Mic pH
Hinh 7.. Hiéu suat x& ly Pb theo mttc pH Hinh 8. Hiéu sudt x@ ly Pb theo muc pH
cua cay Phat tai cua cady Mudng Nhat
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3.2.2. Anh hwong ciia pH dén kha ning hdp thu Hg

Kha nang hdp thu Hg cua ca ba loai thuc vat cao & mac pH =7 va thdp ¢ muc
pH=4,pH=9.

Cay Chudi mo két, cay Phat tai va cay Muong Nhat c6 kha nang hap thu Hg

trong nudc tdi wu nhat tai pH =7.

B Hg 05 BHgl WHgl5 B Hg 05 BHg 1 WHgls
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Hinh 9. Hiéu sudt xt ly Hg theo mtc pH

cta cay Chudi mo két

Hinh 10. Hiéu suét x&t ly Hg theo mtrc pH

cua cay Phat tai
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=
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=
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Hinh 11. Hiéu suéat xt ly Hg theo muic pH ctia cay Mudng Nhat

Nhin chung, kha nang hap thu kim loai nang cta tteng loai thuc vat ¢ su phu
thudc nhat dinh vao diéu kién pH ctia nudc. Cay Chudi mo két, cay Mudng Nhat co
kha nang hédp thu Pb, Hg cao nhat ¢ mtc pH = 7. D6i vdi cay Phat tai, diéu kién t6i uu
cho hap thu Pb cua cay la pH = 4 va & mtec Pb 10; kha nang hap thu Hg cao nhat 6 pH =
7. Két qua nghién cttu nay cd co sé t6t cho qua trinh ting dung 3 loai thue vat nay vao
quad trinh xtt ly 6 nhiém kim loai ndng trong moi trueong nudc.
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4. KET LUAN

Cay Chudi mo két, cay Mudng Nhat va cay Phat tai c6 kha nang hap thu Pb, Hg
trong nudc voi nong dd cao. Kha nang hap thu kim loai ndng cua ting loai thuc vat
phu thudc vao diéu kién pH cua nudc:

- Trong diéu kién mdi truong pH = 7, hiéu suat xt ly Pb cao ¢ cac mitc néng do
10 ppm, 20ppm va 0,1ppm, 1ppm ddi véi Hg.

- Cay Mudng Nhat c6 kha nang hap thu Pb, Hg cao nhat ¢ pH = 7; cay Phat tai
phat trién va hiéu suat x ly Pb cao nhat tai pH = 4.

Két qua thu duoc cho thay trién vong ting dung 3 loai da tién hanh nghién ctru
cho xt¢ 1y KLN trong mdi treong nudc, gop phan giam chi phi déng thoi tao canh quan
cho moi treong xung quanh.
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INVESTIGATION OF HEAVY METALS ABSORPTION CAPACITY
IN PLANTS

Nguyen Thi To Nga', Le Van An!, Duong Van Hieu?*
1 Quang Tri Center of Natural Resources and Environment
2 Faculty of Environment Science, University of Sciences, Hue University
*Email: dvhieu@hueuni.edu.vn
ABSTRACT

Study on heavy metals absorption capacity of plants plays an important role in
environmental pollution treatment. Three species including Heliconia psittacorum,
Dracaena braunii and Aglaonema muntifolium were selected to test the absorption
capacity of Pb, and Hg at difference concentration in the water. The results
recorded that Heliconia psittacorum has the highest capacity with more than 53% of
Pb in the water. However, there was no signification difference in Hg uptaken
among three species. pH value also shows an important effect in Pb and Hg
uptaken by tested species. This study suggested that three species Heliconia
psittacorum, Dracaena braunii and Aglaonema muntifolium may apply for heavy

metals treatment in contaminated water.

Keywords: Aglaonema muntifolium, Dracaena Sanderia, heavy metal, Heliconia

psittacorum L.f.
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Linh vyee nghién cibu: Ky thuat moi truong, quan trdc moi truong.

Puong Van Hiéu sinh ngay 14/12/1975. Ong 5t nghiép dai hoc ndam 1998
nganh Sinh hoc, sau d6 tiép tuc hoc thac si chuyén nganh Sinh thai hoc va
tot nghiép nam 2002 tai treong Pai hoc Khoa hoc, Pai hoc Hué. Nam
2012, 6ng t6t nghiép Tién si chuyén nganh Khoa hoc va Ky thuat moi

treong tai Vién Khoa hoc va Cong nghé Gwangju (Han Qudc). Hién 6ng

cong tac tai Treong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vuc nghién ciru: Doc hoc moi trueong, Sinh thai hoc, xt ly kim loai

ning bang phuong phap sinh hoc.
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