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TOM TAT

Kha ning loai bo toluene & trong khdng khi cla ba loai thuc vét khac nhau 13 A-alea indica, Ficus
benjamina va Schefflera arboricola da duge ddnh gia dya trén cac thi nghiém trong binh kin ¢4 chira 160
ppm toluene. Hiéu qua loai bo toluene theo ngay cao nhét dat t6i 50% dugce tim thdy & A. indica, sau dé
12 27% & F. benjamina va thép nhét 1 4% & S. arboricola. Sy két hop giira ba loai thue vét nay voi
chiing vi khudn Pseudomonas putida TVA8 - mot ching vi khuan cb thé phan giai toluene da dugc tién
hanh thtr nghiém nhu mjt chién lwge 1am gidu sinh hoc vé& kha ning loai bo toluene tir khéng khi 6
nhiém. Két qua da cho thiy, kha nang loai bo toluene & cac céng thic sir dung ba loai thuc vat mang
chiing vi khudn P. putida TVAS déu cao hon so véi céng thirc chi sir dung thuc vat khong két hop véi P.
putida TVAB. O cbng thirc ¢6 4. indica, viée két hop véi ching vi khudn P. putida TVAS da lam tang
glp d6i hidu qua loai bo toluene theo ngdy tir 50 1én 100%. V&1 F. benjamina, hiéu qua loai bo toluene
theo ngay ciing dat cao hon tir 27 1én 50% khi két hop véi P. putida TVAS. Su két hop gilra thyc vat va
ching P. putida TVA8 mang lai hi€u qua loai bo toluene tang cao nhit t6i 5 1an duge ghi nhén ¢ cong
thirc sir dung S. arboricola. Cac két qua nghién ciru bude ddu ndy cho thay kha ning c6 thé sir dung ddi
tuong 13 thue vat hay thue vat va vi sinh két hgp nhu mét ligu phép sinh hoc dé giai quyét cac vén dé vé
4 nhiém khéng khi.

Tir khda: Lam gidu hoat tinh sinh hoc, lam sach b&ng sinh hoc, lam sach béng thye vdt, mdi truong

khéng khi, Pseudomonas putida TVAS, toluene, xir [y méi trudng

PAT VAN BE

O nhiém khéng khi 13 vin dé khong chi cia mét
ving, mét dia phurong ma hién da tré thanh vén dé
toan cdu. Nhin loai dang nd lyc giam thidu va loai
bo tac hai cia noé t&i mdi tredmg, hé sinh thai cling
nhu con ngudi.

Hiu hét moi ngudi trai qua hon 90% thai gian
ctia cude doi & trong phong, noi cé thé chira mét loat
cac khi doc nhu benzene, toluene va formaldehyde
gy cac chirng bénh cho con ngudi ma thudng dugce
goi 12 hdi chimg 6m nha & (Sick Building Syndrome)
{Brow et al., 1994; Wargocki et al., 2000). Do sy luu
théng cua khong khi trong phong thip da din téi sy
tich tu cia khi déc, ddy chinh 1a ly do lam cho su 6
nhiém khdéng khi trong nha thuéng gdy hiu qua
nghiém trong hon t&i strc khoe con ngudi so véi &
nhiém khéng khi bén ngoai.

La cdy ¢6 kha ning hip thu mot sb chit 6 nhim
qua 16p cutin va khi khéng trén bé mit 14 khi tiép
xGc v&i mdi trudmg khong khi (Giese ef al., 1994;
Jen et al., 1995; Keymeulen ¢t al., 1995; Kondo et

al., 1996; Omasa ef al., 2000; Ugrekhelidze et al.
1997). Véi sy ¢6 mét ciia cac vi sinh vat cir trd trén
thén, 14 ¢6 kha niang phén giai déc chét thi kha ning
lam sach chit 6 nhiém cua thuc vit s& duoc cai thién
dang ké (Crowley et al., 1996; De Kempeneer ef al.,
2004), Viéc tim hiéu kha ning lam sach khong khi
cia hé thuc vit [a mdt khuynh hudéng méi an toan,
hiéu qua va ré hon so v&i cac phuong phap khac.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Thuc vit duge sir dung trong thi nghiém bao
gdm: Azadea indica, Ficus benjamina va Schefflera
arboricola. Cac loai ciy nay déu 12 nhitng ciy canh
ra chudng tréng trong nha, dugc lua chon tir nha
kinh ctia Pai hoc Ghent, Vuong quéc Bi.

Toluene tinh khiét (CgHs;CH;) duge dat mua tir
hang Sigma.

_ Dich khuan dung trong thi nghiém la dich nudi
cay cua Pseudomonas putida TVAS - mdt dong vi
khuin mang operon oxy hoa toluene co thé sir dung
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toluene, benzene, ethylbenzene, phenol va cac hop
chdt vdng thom khac nhur ngudn cung cdp ning
frgng va carbon.

Chuén bi dich P. putida TVAS: P. putida TVAS
duoc nudi ciy & 28°C trong 24 h trén méi trudng LB
(Luria-Bertani) véi thanh phin gdm: 5 g NaCl, 5 g bét
chiét ndm men va 10 g trypton trong 1 1 mdi trudmg.
Sau d6, dich khuan dugc ly tim (5 phut, 5000
vong/pht} . dé tach 14y vi khudn. Céc té bao vi khuin
thu duoc tlep tuc dirge chuyén vao nudi cAy trong moi
trrdng mudi khoang (thanh phin gém: 3 g K,HPO,, 3
g KH2PO4, 10,7 g KNO;, 0,5 g MgSO47H20, v 0,0]
g FeS04.7H,0 trong 1 1 mdi trurdmg) cd bd sung thém
khi toluene véi toe d6 20 ml/phit.

Dé tao cac nhanh cay thi nghiém (A. indica, F
benjamina, S. arboricola) mang F. putida TVAS,

Pham Tuén Anh & Willy Verstracte

dang dich khuin chia 10° - 10" CFU/ml cua P.
putida TVAS phun déu 1én hai mit cia 14 dén khi tao
thanh giot. Cdc nhénh cdy dugc dé rao sau dd sur
dung dé tién hanh thi nghiém (Hinh 1).

Ciac thi nghiém dwugc tién hanh theo mé trong
céc binh kin chira 100 ppm toluene nhim d4nh gis va
so sanh kha nang loai bé toluene cia ba loai thuc vit
khac nhau trong khéng khi & nhiém. Céc thi nghiém
riéng ré& cho mai loai thue vét duoc thiét lap nham so
sanh kha ning loai bo toluene cha thuc vit va thye
vit da dugc 1am gidu bang quin thé P. putida TVAS.
Céng thie ddi ching khong sir dl,mg thyc vét dugce
theo ddi d& danh gid su suy giam cua néng do
toluene.

Khéng khi duge lay miu va do trén may sic ky
khi GC Varian 3700 ¢& kiém tra ndng dé toluene.

Hinh 1. Binh thi nghiém mang Ficus benjamina.
KET QUA VA THAO LUAN
Phin iwng cila cic lodi thye vit khic nhau t&i

khdng khi bj 6 nhiém toluene

Kha ndng loai bo toluene ciia cic lodi thuc vit
khac fihau 14 khac nhau. Ndng d6 toluene trong cac
binh thi nghiém giam nhe trong ngay dAu tién & tit
ca céc cong thire, sau d6 giam manh & ngay thir 2 véi
A. indica va ngay thit ba véi F. benjamina. Sau 4
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ngay thi nghiém, két qua vé sy giam toluene trong
c4c binh thi nghiém duge thé hién trén hinh 2.

Qua hinh 2 ta tinh dugc phén trim gidm coa
toluene trén ngay. Su giam toluene dat cao nhéat vdi
A. indica (50%), sau d6 W F. benjamina (27%) va
thip nhit & S. arboricola (4%) trong khi sur suy giam
toluene & ddi chirng (binh khéng mang cay) 1a 1,8%,
Kha nang hép thu toluene ciia ba cdy thi nghi¢m rét
khac nhau. Pong thai hdp thu xay ra chu yéu do sy
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khuéch tan khi qua khi khéng ban ngay, va chdm  lugng khi khong gitra cdc cdy khédc nhau thi khac
hon qua cutin ca ngly va dém (Ugrekhelidze er al., nhau. Su hip thu toluene qua cutin cua cc cdy khac
1997). Cuomg 46 hdp thu phy thudc vao sé lugng khi  nhau con do sy khic nhau vé cdu tric cia 14, Kha
khéng vi cAu tric cha cutin. Cac cAy trdng khac  niing loai bd toluene thip nhit & S. arboricola, sau
nhau thi khac nhau v& sinh ly va chu tric. Vi viy, sb 46 1a F. benjamina, va cao nhét & A. indica.

120 -

S

100

L 4

80

60 # Déi ching

Nbng db toluene (ppm)

m A indica
40 -
A F. benjamina
20 4 o 8. arboricola A
O T T T T T 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Thei gian (ngay)

Hinh 2, Kha néing loai bo toluene cda céac loai thye vat khac nhau.
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Hinh 3. Vai trd cla A. indica trong viéc loai bé toluene.
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Khi niing loai bé toluene clia A. indica

Ham lugng toluene gidm manh (")r'tét ca cac céng
thirc thi nghiém c6 4. indica so v6i doi chimg khéng
cb 4. indica. Két qua thi nghiém thé hién qua hinh 3.

Phan (g cta 4. indica ddi vai toluene da duoc
De Kempeneer va ddng tac gia (2004) dé cap. Tir
nhitng két qua nghién ciru dé thiy ciy A. indica c6
kha ndng loai bd khi toluene tir khéng khi trong
phong. Co ché hip thu c6 thé 1a sur két hop giira hip
thu qua cutin ¢a ngdy va dém, ciing nhu khuéch tan
khi vao ban ngay qua khi khdng nhu Jen va ddng tac
gia (1995) da md ta cho cdy diu twong (Glycine max
L.). Kha ning loai bo toluene ciia A. indica ciing c6
thé duge gii thich bing co ché trao di toluene cia
cac té bao 14. Thyc vat bic cao c6 thé mang cac
enzyme c6 kha nang giai déc tinh clia cac hgp chét
doc (Korte er al., 2000). Mot sb cac loai thyc vat cd
kha ning hut toluene d3 dugc céng bd boi De
Kempeneer va dbng tac gia (2004), Keymeulen va
ddng tdc gia (1995), Ugrekhelidze va dbng tic gia
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(1997).

So sanh kha ning loai bo toluene giita céng
thirc A. indica va céng thirc A. indica két hop voi P.
putida TVA8 cho thdy, viéc bd sung P. putida
TVAS da lam ting gip doi kha ning loai bo toluene
trong khéng khi. Lugng toluene giam theo ngay da
dat t6i 100% & cong thic két hop gitta 4. indica va
P. putida TVAS so v&i 50% & cOng thirc A. indica
riéng ré. Nhu vdy, ham lugng toluene giam trong
cac cdng thirc thi nghiém khéng chi do 14 4. indica
hdp thy ma coén do vi khudn P. putida TVAS trén
cdy phan giai.

Kha n#ng loai bo toluene ctia F. benjamina

Thi nghiém duge tién hanh voi ciy binh thudng
va cdy ¢6 mang P. putida TVAS. Két qua thi nghiém
thé hi¢n trén hinh 4 cho thdy, c6 mét sy giam ham
lugng toluene dang ké & cong thirc F. benjamina két
hop v6i P. putida TVAS so v6i cong thic. F.
benjamina khing két hop vai F. putida TVAS.
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Hinh 4. Vai tro clia F. benjamina trong viéc loai bo toluene.

F. benfamina c6 kha ndng hit toluene tir khéng khi
bi 6 nhidm. Qua trinh nay co thé xay ra qua cutin hay
khi khéng (Deinum er af., 1995; Keymeulen et al.,
1995; Omasa et al., 2000). Su dbng héa cic hop chit
hydrocarbon thom béi I4 cay bao gdm qué trinh hip thu
va bién ddi (Ugrekhelidze ef al., 1997). Cudng dd hdp
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thu phu thudc vio sd hrong khi khong va cdu tric ciia
cutin. Qua trinh bién déi dugc x4c dinh boi hoat dong
clia cac hé théng enzyme lién quan.

Viéc két hop F. benjamina v&i P. putida
TVAS - ching c6 kha nang phin giai toluene, da
cai thién kha nang loai bd toluene ciha F.
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benjamina. Ty |€ loai bd toluene theo ngay cao
nhit & cong thiuc két hop gitta F. benjamina véi
P. putida TVAS (50%), cao hon hidn so v&i cong
thue chi ¢é F. benjamina (27%). Két qua nay cho
thdy c¢é mdi lién quan gifra sy cong tic coa F.
benjamina va ching vi khudn P. putida TVAS t6i
hiéu qua loai bd toluene.

Khi niing loai bé toluene cia S. arboricola

Nhitng nghién ctru cia NASA cho thiy S
arboricola loai bo cac chit 6 nhiém trong khong khi
do cac cdy trong khac tiét ra, hay do con ngudi va
cong nghiép thai ra rat hidu qua. Tuy nhién trong
nghién ciru nay chiing t&i nhén thay kha nang loai ba
toluene cia S. arboricola rét han ché.

Kha ning loai bd toluene cia S. arboricola va S.

120 -

arboricola két hop P. putida TVAS dugc thé hién
trén hinh 5.

C6 sur khéc nhau rd rét vé viéc giam ham hrong
toluene gira hai cong thirc c6 két hop voi P. putida
TVAS va khong két hop vo&i P. putida TVAS. Su két
hop gitta vi khudn P. purida TVAS va S. arboricola
c6 hiéu qua loai bo toluene rdt cao so voi S
arboricola tiéng r& Ham lugng toluene giam theo
ngay c6 thé dat tdi 22% & cdng thirc két hop giita S,
arboricola va P. putida TV A8 trong khi & cong thirc
xir ly bang S. arboricola chi dat 4%. Ciing giéng nhur
truwong hop cua A indica vi F. benjamina & trén,
viéc 1am gidu P. putida TVAS 1én bé mit 14 clia S.
arboricola da 1am tang su loai bo toluene. Nhu viy,
sy hién dién cua P putida TVAS trén la S.
arboricola d3 cé tac dung tich cuc va lam tang tdi 5
14n hoat luc loai bé toluenc.
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Hinh 5. Vai trd cla S. arboricola trong viéc loai b toluene.

KET LUAN

Kha nang va mirc d6 hip thu toluene cia ba loai
thye vit khac nhau sir dung trong thi nghiém rét khac
nhau, trong d6 kha nang hip thu toluene cao nhit &
A. indica, sau d6 la F. benjamina va thip nhit & S.
arboricola.

Viée két hop gifra thuc vit va ching vi khudn P,

putida TVAS d4 1am tang 2 - 5 l4n hoat lyc loai bo
toluene ra khéi méi trudng khéng khi so véi trudng
hop chi st dung thuc vat riéng r& trong do S
arboricola cho két qua cao nhit.

Léi ¢Am on: T6i xin duge bay 16 long biét on ciia
minkh 61 co quan cdp hoc bong VLIR va Trung tam
Vé sinh Moi trieong (CES) - Dai hoc Ghent, Virong
qué'c Bi da cd’p hoc béng va hé tro cho t6i thiee hién
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nhitng nghién ciru nay.
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STUDY OF THE TOLUENE REMOVAL ABILITY FROM INDOOR AIR OF THE
COMBINATION BETWEEN PLANTS AND PSEUDOMONAS PUTIDA TVAS STRAIN

Pham Tuan Anh"", Willy Verstraete’®

'Centre of Experimental Biology, National Center for Technological Progress, Vietham
‘LabMET, Faculty of Bioscience Engineering, Ghent University, Belgium

SUMMARY

The removal of airborne toluene by three plant species including A-alea indica, Ficus benjamina and
Schefflera arboricola was investigated in closed reactors contaminated 100 ppm of toluene by batch
experiments, The toluene removal efficiency per day to gaseous teluene was the highest for A. indica
(50%), then for F. benjamina (27%) and the lowest for S. arboricola (4%). The combination between

three these plants and Psewdomonas

putida TVAS - a toluene degrading strain was tested as

bicaugmentation strategy to remove gaseous toluenc from contaminated air. The results showed that the
toluene removal of treatments applied inoculated plants by P. putida TVAS were higher than of the
treatments contained single plants without inoculation. The toluene removal efficiency of 4. indica with
inoculation of P. putida TVAS was twice than A. indica without P. putida TVAS and increased from 50
to 100% per day. For F. benjamina, the toluene removal ability increased from 27 to 50% per day with

" Author for correspondence: Tel: 84-4-9827190075; Fax: 84-4-8545952; E-mail: pta.nguyen@gmail.com
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inoculation of P. putida TVAS8. The highest toluene removal efficiency was 5 times indicated for §.
arboricola inoculated by P. putida TVAS compared to S arboricola without inoculation. These initial
results indicated that plants and plants coordinated with bacteria may have potential to introduce as a
biological remedy for air pollution treatment.

Keywords: Air, bioaugmentation, bioremediation, environmental . treatment, phytoremediation,
Pseudomonas putida TVAS, toluene
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