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TOM TAT

Muc tiéu cta nghién ciru nay la lwa chon ra ching vi khuan tao mang sinh hoc (biofilm) cé kha n&ng phan huy
va chuyé&n hoda cac thanh phan hydrocarbon cé trong dau md, tlr d6 goi m& moét phwong phéap xt& ly & nhiém moi
trwong do qué trinh khai thac, van chuyén va st dung dau va cac sén pham tlr dau gay ra. Cac phuong phap nghién
ctu dwoc st dung gdm: lam giau dé phan |ap va phan loai cac ching vi khuan cé kha néng st dung cac thanh phan
c6 trong dau; danh gia kha néng tao biofilm; tir d6 danh gia hiéu qua phan huy diu ctia cac ching vi sinh vat & trang
thai tao biofilm so v&i & trang thai tw do cla ching. Két qua, t&r cac mau dét nhiém dau 4y tai kho xang B¢ Giang,
Ha Noi da phan lap dwgc ching Rhizobium sp. DG2 tao biofilm va cé kha nang phan huy 44,8; 76,0; 62,0; 73,0 va
75,0% dau diesel, anthracene; naphthalene; phenanthrene va pyrene véi ndng dd ban dau la 4,786 g/l (10% thé tich)
déi voi dau diesel va 200ppm ddi véi 4 thanh phan con lai. Trong khi 6, chiing DG2 & dang t& bao tw do chi phan
huy dwoc twong (ng la 35,4; 65,1; 54,5; 54,6 va 64,2% céc thanh phan nay. Két qua da mé ra tiém ndng tng dung
vi khuan tao biofilm va Rhizobium sp. néi riéng trong xt Iy 6 nhiém dau.

T& khéa: Hydrocarbon thom da vong, mang sinh hoc, & nhiém dau, phan huy sinh hoc, Rhizobium sp.

Degradation of Hydrocarbon Components
by Biofilm-forming Rhizobium sp. DG2 Isolated from Petroleum Storage Tank
in Ducgiang, Hanoi

ABSTRACT

The purpose of this investigation was to select biofilm-forming bacteria which can degrade or transform crude
oil components leading to the solution of oil contamination causing by exploitation, transportation and use of oil
and oil products. To gain this aim, several approaches such as enrichment to isolate and identify the bacteria that
can utilize oil components and form biofilm and to assess oil degradation capacity of biofilm type in comparison
with planktonic type of the strains. As results, the biofilm—forming Rhizobium sp. DG2 was isolated from oil
contaminated sediment samples taken in petroleum storage in Ducgiang, Hanoi. The biofilm of this strain was
capable of degrading 44.8; 76.0, 62.0, 73.0 and 75.0 % of diesel oil, anthracene, naphthalene, phenanthrene and
pyrene, respectively, with the initial concentrations of 4.786 g/L for diesel oil and 200 ppm for the others.
In contrast, the plantonik Rhizobium sp. DG2 in free form degraded only 35.4; 65.1; 54.5; 54.6 and 64.2 % of these
components. The obtained results suggest the potential of using biofilm-forming bacteria in general and Rhizobium
Sp. in particular to treat oil pollution.

Keywords: Biodegradation, biofilm, oil pollution, polycyclic aromatic hydrocarbons, Rhizobium sp.
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1. DAT VAN DE

Hién nay, vdn dé 6 nhiém méi trudng néi
chung va 6 nhiém dau néi riéng dang 1a mot
trong nhiing vin dé dang quan tam trén toan
cau. Yéu cau dit ra 1a can phai c6 nhiing giai
phap bdo vé moéi truong hiéu qua va bén viing
(Sayed & cs., 2021). Tai Viét Nam, mot s6 cong
nghé xt 1y 6 nhiém diu da dudc ap dung (nhu
tuyén néi, ling loc, chung cit) va c6 hiéu qua
nhat dinh (Phan Vin Hung & Nguyén Manh
Cuong, 2019). Cac phuong phap nay c6 uu diém
14 xt Iy nhanh, tuy nhién qua trinh xt ly khong
duge triét dé va thudng tao ra cac san phdm phu
thii cdp anh hudng t6i méi trudng xung quanh
dong thoi doi hoéi dau tu ban dau 16n, dién tich
nhiéu hodc phai dung ning ludng va héa chat
thudng xuyén nén cé nguy cd gy 6 nhiém tha
cip. Phuong phap phan hiy sinh hoc st dung
cac chting vi sinh vat va cac chat cé hoat tinh
sinh hoc do vi sinh vat san sinh ra da dugc st
dung ngay cang rong rai do hiéu qua cao, chi phi
thap va than thién véi méi trudng. Déic biét, d6i
v6i cac vi sinh vat c6 kha ning hinh thanh
mang sinh hoc (biofilm) thi hiéu suat phan huy
cac hop chat 6 nhiém cao hon khi § dang t& bao
tu do (Alessandrello & cs., 2017Db).

Biofilm 14 mét tap hgp cac vi sinh vat bam
trén mot bé mat cia vat thé rén hoic bé mit
chat 16ng, tao thanh 16p mang bao pht bé mit
d6. Khu hé vi sinh vat trong biofilm c6 kha ning
chéng chiu cac diéu kién khic nghiét cia méi
trudng (su thay déi vé pH, nhiét d6, su thidm
thau hay su mat nudc ctua té& bao..) t6t hon, ho
trg trao d6i chét tét hon va han ch& sy canh
tranh cta cac vi sinh vat khac ti d6 1am ting
hiéu sudt phan huy cac hgp chat 6 nhiém khi xt
1y ngoai hién truong. Do vay, cong nghé st dung
biofilm da dudc ting dung thanh coéng trong xu
Iy nuéc thai 6 nhiém dau tai mét s6 nude trén
thé& giéi va htia hen tré thanh mot cong nghé
méi dem lai hiéu qua kinh té& cao va than thién
v6i moi truong (Alessandrello & cs., 2017a).

Tai Viét Nam, cac nghién ctiu vé hiéu qua
xti Iy 6 nhiém dau bing cac vi khudn ban dia tao
biofilm dé ting hiéu qua xu ly d4t/nudc nhiém
diu con han ché&. Nhiing nghién ctu méi dudc

thuc hién trong nhiing nam gan day va chi tap
trung vao mot vai tac gia. Hoang Phuong Ha &
cs. (2016) da nghién ctu phat trién céng nghé
biofilm trong xt 1y nudc nudi tréng thiy san bi 6
nhiém ammonium. P Khéc Uan & cs. (2009) da
nghién ctiu ing dung hé théng mang loc vat ly
gdm cac don nguyén mang vi loc (kich thuée 16
0,22um) dé xt 1y nitrogen, phosphorus va cac
chat 6 nhiém trong nudc thai d6 thi. Vi vay, viéc
tim ki€m dudc cac chung vi khudn c¢6 kha ning
st dung da dang ngudn hgp chat hydrocarbon
khé phan huy c6 trong thanh phan cia dau md,
lai vita c6 kha nang tao biofilm 14 rat can thiét.
Nghién cttu nay nhim chting minh kha ning xt
Iy cac thanh phan c6 trong ddu mo cua ching
Rhizobium sp. DG2 tao mang sinh hoc dugc
phan 1ap ti cAc mau dat nhiém dau 14y tai kho
xdng Dic Giang, Ha Noi.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cac mau dat nhiém dau 14y tai kho xing
Dac Giang, Ha No6i theo TCVN 7538-6:2010
(ISO 10381-6:2009).

Chung Acinetobacter calcoacetius P23 dugc
nhém nghién ciu cia GS. TS. Morikawa, Khoa
Khoa hoc Trai dat Méi trudng, Pai hoc Hokkaido,
tang va dudc st dung lam d6i chiing duong.

Hoéa chat: Cac méi trudng nudi cdy st dung
trong nghién ctiu nhu LB (10g Tryptone+ 5g cao
nidm men + 10g NaCl), muéi khoang Gost (0,7g
Na,HPO, + 0,3g KH,PO, + 3g KNO,; + 0,4g
MgSO, + 1g NaCl); MPA (3g cao thit + 5g
peptone + 13g agar + 5g NaCl). CAc méi trucng
sau khi chuén bi dudc diéu chinh t6i pH 6,9-7.2.
Cac héa chat st dung déu la héa chat ctia cac
hiang Sigma, Merk (Dtc).

2.2. Phuong phap nghién ctu

2.2.1. Lam giau va phan lap

T mau ban dau, ching téi da tién hanh
lam giau 3 lan trong 50ml moéi trudng muéi
khoang Gost c¢6 bd sung 0,1% vitamin, 50ppm
hén hgp hydrocarbon thom gbém anthracene;
naphthalene; phenanthrene va pyrene - méi loai
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la 50ppm (v/v), nudi lac & 200 vong/phit, 37°C
trong 7 ngay (Cung Thi Ngoc Mai & cs., 2011).
Dé st dung co ché dong trao d6i chat, hai nhém
thi nghiém dugc thiét k& véi viéc c6 bd sung va
khéng b6 sung 10% glucose. Sau mdi 1an lam
giau, cdy gat kiém tra thu duge tap doan vi sinh
vat va lam sach dé c6 cac chtung don. Pé khao
sat kha nang st dung hén hgp hydrocarbon
thom (polycyclic aromatic hydrocarbon - PAH)
cua tting chung, chiing t6i nudi don chung trén
20ml méi trudng muéi khoang Gost ¢ b sung
hén hgp hydrocarbon thom véi nong do6 tang dan
ti 50, 100, 150, 200 va 250ppm. Quan sat do
duc dich nuéi va do mat d6 quang hoc & budc
song 600nm (ODg,,) theo ngay, thi nghiém dugc
tién hanh trong 7 ngay dé danh gia kha ning
sinh trudng trén cac ngudn co chat PHA cua cac
vi sinh vat dudc phéan lap.

2.2.2. Danh gia kha ning tao mang sinh hoc
cua ching vi khuin

Cac chtuing vi sinh vat duge danh gia kha
nang tao biofilm theo mé ta cia Morikawa & cs.
(2006) va O’Toole & Kolter (1998).

Nguyén ly:

Thanh t& bao vi khuén dugc xem 1a nhan t&
dé tao thanh biofilm va thanh t& bao c¢6 thanh
phan chu yéu 1 cac 16p polysaccharide. Lép
polysaccharide ngoai bao nay c6 kha nang bat
gitt tim tinh thé sau khi nhudém c6 dinh & nhiét
do phong. Sau khi rda lai hai 1an bing nuée cat
nham loai bé tim tinh thé bén ngoai, tiép tuc bd
sung thém axit acetic 33% nham loai bo tim
tinh thé con s6t lai & thanh t& bao va sé duge
giai phéng hoa tan vao trong dung moéi axit
acetic nay. Po OD & bude séng 570nm, OD,,, thé
hién d6 hap thu anh sang cta dung dich tim
tinh thé va ty 18 véi lugng tim tinh thé duge c&
dinh. DAy chinh 1a gia tri déc trung cho méat d6
t& bao trong cau trdc biofilm hay kha n#ng tao
biofilm cta chung vi sinh vat.

Phuong phap thuc hién nhu sau:

Nubi cac ching vi khuéin trén méi trudng
MPA dich thé v6i mat d6 ODgy, ban dau la 0,3.
Sau 16 gid nudi, ly tAm 1ml dich nuéi, loai bd
dich va thu sinh khéi (ly tAm 6 4.000rpm, 4°C
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trong vong 10 phut, Sau d6 lai b sung 1ml nuée
cat, ly tam, loai bd nudc cit va thu sinh khéi;
lap lai 3 14n dé loai bd hoan toan méi trudng
nudi cay). Hoa tan sinh khoi trong 1ml nuée cat
vb tring va tién hanh pha loang dé dat 0Dy, 1a
0,3. Thém 3pl dich nay vao ciac 6ng eppendorf
1,5ml chta 297ul moi truéng MPA. Ct sau 24
gio, 14y cac ong eppendorf chtta miu nubdi dé
danh gia kha ning tao biofilm (mdi chiing tuong
ting véi 3 6ng eppendorf cho mdi ngay trong 3
ngay lién tiép). Dung pipetman hit nhe hét dich
nuoi (khong lam vd biofilm), ria biofilm béng
500ul nudc cat vo trung (1ap lai hai 1an). Sau do,
b6 sung 300ul dung dich tim két tinh 0,1% vao
cac 6ng eppendorf, cd dinh 10 phit 6 nhiét do
phong va rta hai 1an bing nudc cit vo trung.
Tiép theo, b6 sung 300 ul dung dich axit acetic
33% tron déu réi pha loang va do OD 6 buée
séng 570nm. Gia tri ODy,, t1 1& thuan véi kha
nang tao biofilm cua cac chung vi khudn. Kha
ning tao biofilm ctia cic ching vi sinh vat dugc
kiém tra sau 24, 48 va 72 gio nudi cdy. Mdi thi
nghiém dudc lip lai 3 1an.

2.2.3. Dinh danh vi sinh vat

Chung vi khuén duge dinh tén bing phuong
phap giai trinh tu mot phan gen ma héa cho
tiéu phan ribosome 16S. So sanh trinh tu
nucleotide 16S rRNA cta ching vi khuédn muc
tiéu vdi trinh tu nucleotide cua cac chung vi
khudn chudn trén LPSN, dya vao phan mém
Clustal X va Treeview dé xdy dung cay phéat
sinh chung loai cia ching vi khuédn nay

2.24. Danh gia kha ning phdn huy cac
thanh phan hydrocarbon cua chiing phin
lap dugc
a. Xac dinh kha nang phan huy dau diesel
Chting vi khuén c¢6 kha ning tao biofilm t6t
dude chon lua dé nudi cdy trén 50ml méi trudng
mudi khoang Gost, bd sung 10% dau diesel. Sau
7 ngay nudi lac 6 37°C, 200 vong/phit, tién hanh
dinh lugng ham lugng diu diesel cia mau chtia
chting vi khuén (goi 12 mau t& bao tu do) va miu
déi chiing (khéng c6 vi sinh vat). Thi nghiém vé
kha ning phan huy cta biofilm dudc tién hanh
song song bing cach tao biofilm trén cac binh
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nudi réi bé sung luong co chit tuong tu vao. Sau
7 ngay nudi tinh thi mau duge mang di phan tich
nhu mau t& bao tu do phia trén. Lugng dau diesel
duge xac dinh bing phucng phap phan tich khéi
lugng theo tiéu chuidn TCVN 4582 - 1988 vé
phuong phap xac dinh ham lugng dau mé va cac
san phdm dau mo. Thi nghiém duge thuc hién tai
Vién Hoéa cong nghiép.

b. Xic dinh kha
hydrocarbon thom

ning phdn  huy

Duya trén phuong phap cua Alessandrello &
cs. (2017a) cb cai tién, kha ning phan huy PAH
dudc tién hanh nhu sau:, thi nghiém véi hén hop
cac thanh phdn PAH nhu
naphthalene; phenanthrene va pyrene véi nong
d6 ban dau la 200ppm trén hai nhém thi
nghiém t€& bao tu do va biofilm da dudc thiét ké&
tuong ty muc 2.2.4.1. Dich nudi cdy sau 7 ngay
thi nghiém sé dugc chiét 3 1an bang dung moéi
ethylacetat v6i ty 1& 1:1. Phan tich dich chiét
bing phuong phap HPLC trén may Hewlett-
Packard (Bad Homburg, Germany). Nho hé
thong LiChroCart 125-4 RP-18 end-capped
(bum) column (Merck, Darmstadt, Germany),
cac san phidm cla qua trinh chuyén hoa cac
thanh phan dau mé sé dudc phan tach. Nong do
dung méi chay mau ban dau gbm 30% methanol
- 70% axit phosphoric (0,1%), sau 14 phut thi
dat 100% methanol, téc d6 chay 1 ml/phiut. Tuy
vao diéu kién cu thé, cac chuong trinh chay dé
phan tich miu sé c6 nhiing thay d6i cho phu
hgp. Cac thi nghiém déu dudc lip lai 3 1an.

anthracene;

Hiéu qua phan huy dau diesel ciing nhu cac
thanh phan PAH dugc tinh toan dua trén cong
thic sau:

Ham lugng hydrocarbon
ban dau - Ham lugng

Hiéu qua hydrocarbon con lai

phan huay = x 100
Ham lugng hydrocarbon

ban dau

2.2.5. Xir Iy théng ké

S6 litu dude trinh bay duéi dang gia tri
trung binh cta cac lan lap lai thi nghiém * do
léch chuén (SD) dudc thuc hién bang phan mém
Excel (version 2019).

3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon cac chung
vi khuidn c6 kha

hydrocarbon thom

nang phin huy

Sau 3 14n lam giau trén hai dai thi nghiém
c6 b6 sung va khong bd sung glucose, két qua
lan lam giau thi 3 duge thé hién trén hinh 1.

Viéc stt dung glucose lam nguén co chat bd
sung dé gitp cho cac vi sinh vat c6 trong méu
duge kich thich sinh trudng theo co ché déng
trao d6i chat (Nzila, 2013). MAu sau ca 3 lan
lam giau dugc st dung dé phan lap cac ching vi
khuén c6 kha ning phan huy cac thanh phan
PAH. Két qua cho thdy, & mau duge bd sung
glucose c6 su da dang vé mit sd lugng cac nhém
vi sinh vat hon & miu khéng bd sung glucose.
Cu thé, trong mau bd sung glucose c6 5 ching
khéac nhau, con 6 mau khong cé glucose thi chi
c6 3 chiing (Hinh 2). Nén c6 mfii tén chi rd cac
khuén lac khac nhau vi hinh 2a cac khuén lac
bé nén khé nhan biét sy khéc biat.

(a) Khong glucose

(b) C6 bd sung glucose

Hinh 1. K&t qua sau 3 1an lam giau

cua mau dat nhiém dau ldy tai kho xing Pic Giang, Ha Noi
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(a) Khéng glucose

(b) C6 bd sung glucose

Hinh 2. Hinh thai khuan lac ¢6 trong mau lam giau lan thit 3

ODB600nm

72 120 168
Thai gian (gid)

DG3 fe=TH23 =—==DG4

i \/ T8 e /T 11 e DG2

Hinh 3. Kha ning sinh trudng trén PAH cta cac chiing vi khuin trong miu dit nhiém dau

Gitta hai mau nay cé sy trung lip vé cac
chting, do d6, 6 chtung ti cd hai mau nay da
dude chon loc dé lam sach va thi nghiém kha
ning phan huy PAH (Hinh 3).

Két qua cho thay, chiing DG2 c¢6 kha nang
sinh trudng trén ngudén PAH véi néng do6 ban
d4au 200ppm 1a t6t nhAat.

3.2. Panh gia kha nang tao biofilm cua cac
ching phan lap duge

Két qua vé kha ning tao biofilm cta cac
chtng duge thé hién trén hinh 4 cho thay, ching
VT8, DG2, DG3 va DG4 c6 kha ning tao biofilm
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t6t hon chting @61 chiing duong; con ddi chiing
am cho thdy khong c6 hién tugng tao biofilm
trong moi trudng nudi cdy khi khéng c6 cac vi
sinh vat.

Sau chung vi khuén phéan lap duge da duge
danh gia kha n#éng tao biofilm theo mé ta cua
Morikawa & cs. (2006) va O’'Toole & Kolter
(1998). Déi chiing duong 1a chting Acinetobacter
calcoaceticus P23 dudc cung cdp bdi Morikawa
(truong Dai hoc Hokkaido, Nhat Ban) 1a mot
ching c¢6 kha n#ing tao mang sinh hoc tot
(Morikawa & cs., 2006); d6i chiing am 14 méi
trudng nudi cdy khong b6 sung vi sinh vat.
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3.3. Phuong phap phan loai vi sinh vat

Dua vao két qua vé kha ning sinh trudng
trén hén hop PAH va kha n#ng tao biofilm,
ching DG2 da dugc lya chon va duge dinh danh
bang phuong phap giai trinh tu mét phan gen
ma héa cho tiéu phan ribosome 16S. So sanh
trinh tu 16S rRNA cta ching vi khuén muc tiéu
v6i cac chtung vi khuén chuén trén LPSN, dua
vao phan mém Clustal X va Treeview. Két qua
ching DG2 da duge dinh danh 14 Rhizobium sp.
DG2 (Hinh 5).

Loai Rhizobium dugc danh gia la mdot trong
nhiing nhém vi khuén c6 trong ré ciy, déng vai
trd quan trong trong ky thuat xi ly 6 nhiém
bing thuc vat (phytoremediation) (Sharma,
2022). Sharma (2022) da cho thay mot s6 nhém
vi sinh vat nhu Rhizobium, Bacillus, va
Pseudomonas tao biofilm trén bé méit ré cua
thuc vat. Nho d6 khu hé ré thuc vat dudec lam
gia tang kha ning xu 1y kim loai ning cing nhu
nhiéu hgp chat gdy 6 nhiém trong dat khac. Bén
canh d6, Tripathi & cs. (2022) ciing da chiing
minh Rhizobium sp. vd mdt s6 nhém vi sinh vat
tao biofilm khac c6 kha ning san xuit cac tin
hiéu (quorum sensing - QS) dé giup cho viéc hoa
tan va chuyén hoa hoan toan cac hgp chat vong
thom khé phan huy va giy 6 nhiém moi trusng
nghiém trong. Chattopadhyay & cs. (2022) da
néu lén vai trd cta cac vi sinh vat tao biofilm

trong xu 1y nuée thai cong nghiép. Nghién ctiu
cho thay loai Rhizobium c6 cac gene chtic ning
lién quan téi viéc tao biofilm va & trang thai tao
biofilm, loai c6 kha ning tham gia vao qua trinh
phan huy sinh hoc déi véi cac hop chat
hydrocarbon kha t6t. Trong cdu tric biofilm,
nhu
catalase

enzyme oxidoreductase laccase,

polyphenoloxidase, va ciing nhu
enzyme hydrolyase c6 trong 16p polysaccharide
ngoai bao c6 thé d& dang pha v6 cdu tric vong

thom ctia pyrene.

3.4. Danh gia kha niang phan huy cac thanh
phan hydrocarbon cua biofilm do chung
Rhizobium sp. DG2 tao thanh

Sau 7 ngay thi nghiém & trang thai t& bao
tu do va trang thai tao biofilm v6i néng dé co
ch&t ban dau 1a 4,786 g/l (10% thé tich) dsi véi
ddu diesel va 200ppm @61 véi 4 thanh phan
hydrocarbon thom con lai; két qua dudc thé hién
trén hinh 6. Cu thé, § trang thai tao biofilm,
ching c6 kha ning phan huy 44,8; 76,0; 62,0;
73,0 va 750% dau
naphthalene; phenanthrene va pyrene v6i nong
d6 ban dau la 4,786 g/l (10% thé tich) d6i véi
dau diesel va 200 ppm d6i véi 4 thanh phan con
lai. Trong khi d6, chuing DG2 é dang t& bao tu
do chi phan huy dudc tuong ting 1a 35,4; 65,1;
54,5; 54,6 va 64,2% cac thanh phan nay.

diesel, anthracene;

25
20 i[ _T_T B o=
£ 15 f J=E EE s -
=
3 'R e m .
S 10 2 'mt mE m -
o) o ; o ;
s ° HE e 'm NE N
o
Déi BN5 BaQN21 QNDO02 VTD8 QNO1 DG25 B6 DGP2 DG2
chieng (-) . . -
Chdng vi sinh vét
024 h 248 h O 72h

Hinh 4. Kha nang tao biofilm ctia cac chung phan lap dugc
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Hinh 5. CAy phat sinh chung loai cia chung DG2
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Kha nang phan huy (%)

DAiu diesel  Anthracene

Naphthalene Phenanthrene

mBioflm ©Té& bao tw do
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Hinh 6. Kha niang phan huy cac thanh phan hydrocarbon cé trong dau mé ctia chung DG2

Két qua trén hinh 6 cho thay, 6 trang thai
tao biofilm, kha n#ng phan huy hydrocarbon
cta ching DG2 t6t hon & trang thai t& bao tu do.
Diéu nay dudc thich 1a do 1ép
polysaccharide ngoai bao dugc cac vi sinh vat
tao thanh trong qua trinh hinh thanh biofilm.
Lép biofilm nay sé gitp ching lién két chit ché

giai

v6i nhau, chéng dudc cac diéu kién ngoai canh
b4t 1gi (Shimada & cs., 2012). Bén canh d6, 16p
polysaccharide cé tinh két dinh cao, sé& gitp vi
sinh vat dé& tiép can v6i ngudn 6 nhiém va st
dung chinh cac hydrocarbon trong nguén 6
nhiém 14 nguén cacbon gitp chiing sinh trudng
va phat trién ti d6 tang cudng hiéu qua xu ly
(Xue & cs., 2015).
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Chung Rhizobium sp. DG2 dugc thi nghiém
kha ning sinh trudng trén cdc ngudén cd chat
khac nhau nhu dau diesel,
naphthalene; phenanthrene va pyrene. Day
dude xem la cac thanh phan phd bién cé trong
ddu mé va mot s trong dé 1a cac hydrocarbon
thom da vong (PAH) kh6é phan huy
(Alessandrello & cs., 2017a).

Hién nay, trén thé& giéi da c6 nhiéu nghién

anthracene;

ctiu vé cac chung vi sinh vat tao mang sinh hoc
nhiam tng dung trong xi 1y cac hydrocarbon
thom nhu benzen, naphtalen, phenol, toluen,
xilen.. (Shimada & cs., 2012). Chung vi khuén
Acinetobacter calcoaceticus P23 dudc phéan lap
tt khu hé ré béo Lemna aoukikusa c6 kha
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ning tao biofilm va phan huy phenol t6t hon
dang t& bao tu do (Yamaga & cs., 2010).
Shimada & cs. (2012) da st dung chung vi
khuén Pseudomonas stutzeri T102 phén lap ti
cac mAu d4t nhiém diu dé tao biofilm va chiing
minh kha ning phan huy tét naphtalene cta
chling nay & dang tao biofilm hon ¢ dang té& bao
tu do. D#c biét, biofilm da chung dude tao
thanh t& 5 chi wvi
Sphingomonas, Alcaligenes,

khuidn Polaromonas,
Caulobacter va
Variovorax phan lap tit cac miu 18y ¢ Béc cuc
c6 kha nang phan hty 20 pg/ml pyrene va 39
HUg/ml phenanthrene sau 60 ngay nudi cdy
(Eriksson & cs., 2003). Bang phuong phap nudi
cdy vi sinh théng thuong, 2 ching vi khuén
thudc chi Pseudomonas c6 kha nang phan huy
pyrene rat tét d& dugc phan lap ti biofilm nay
(Alessandrello & cs., 2017). Tuy nhién, cac
céng bs vé kha niang phan huy cac hydrocarbon
nhu dau diesel,
phenanthrene va pyrene bdi chi Rhizobium 6

anthracene; naphthalene;
trang thai tao biofilm van chua cé nhiéu cong
b6. Vi vay, nghién ctu da nay gép phin bd
sung cac thong tin vé tiém ning cua biofilm do
chi Rhizobium tao thanh trong linh vyc xt 1y 6

nhiém dau md.

4. KET LUAN

T cAc mau dat nhiém diu 14y tai kho xang
Dic Giang, Ha No61, nghién ctu nay da phéan lap
duge chiing Rhizobium sp. DG2 tao mang sinh
hoc va c6 kha ning phan huy da dang cac nguén
hydrocarbon khac nhau, gép phan md ra tiém
ning ung dung cac vi sinh vat tao biofilm trong
xt Iy 6 nhiém dat va nudc bi 6 nhiém dAau.
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