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NGHIEN CUU KHA NANG PHAN HUY SINH HOC HYDROCARBON THOM PA VONG
CUA MOT SO CHUNG VI KHUAN PHAN LAP TU BIOREACTOR XU LY PAT NHIEM
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TOM TAT

DAt nhidm hdn hep 2,3,7,8-TCDD (dioxin), cc chét diét ¢6 2,4,5-T, 2,4-D, san phim phén hiy ctia chét
diét co TCP, DCP, PAH dugc xir ly bang bioreactor ki khi khéng bét budc. Tir dit dang xir 19, 4 chiing vi
khuén sir dung chrysene va 2 chung vi khuén sir dung pyrene da duoc phén lap. Chung vi khudn BDNRI ¢6 thé
phat trién trén méi trudng mudi khoéng véi nguodn carbon duy nhét 1a dich chiét d4t chira dioxin va BDNR4 c6
thé phat trién trén méi trudng tuong tu v6i nguon carbon la 2,4-D. BDNRI thugc nhém vi khuin Gram &m,
khuén lac tron, 18i, tron, bé mit wét, mau tring duc, kich thuéc tir 2 - 5 mm. Té bao BDNRI hinh hat dau, kich
thudc dao dong tir chidu ngang tir 0, ,2 - 0,4 pm va chidu dai tir 0,6 - 0,9 pm. Khuén lac cta chung vi khuin
BDNR4 ¢6 kich thudc tir 3 - 6 mm, t€ bao thudc nhém Gram am, kich thudc dao déng 0,4 - 0,6 pm. Sau 7 ngay
nudi cly, chimg BDNR1 phan huy 86,2% pyrene, 50% anthracene, naphthalene va phenanthrene, 44,4%
fluoranthrene va 20% fluorene; chung BDNR4 phén huy 61,5% pyrene, 50% anthracene va naphthalene,
65,3% fluoranthrene, 47% fluorene va 23,1% naphthalene. Dya trén mét s6 déc diém hinh théi va trinh tu doan
gen 168 rRNA, ching vi khudn BDNRI dugc xép vio chi Pseudomonas va c6 tén la Pseudomonas sp.
BDNRI. Trinh ty doan gen 16S rRNA clia ching BDNR1 duoc ding k¥ trén GenBank voi ma sé EU726633.

Tir khéa: Bioreactor ki khi khong bdt bugc, dioxin, PAH, phdn huy sinh hoc, Pseudomonas

MO BAU

Sau chién tranh, trong d4t va trim tich & mot sb
dia diém tai khu vuc & sin bay Pa Ning vin bi 6
nhidm cac chit diét c6 chia dioxin (2,3,7,8-
tetrachlorodibenzo-p-dioxin), 2,4,5-trichloro-
phenoxyacetic acid (2,4,5-T); 2,4-dichlorophenoxy-
acetic acid (2,4-D); trichlorophenol (TCP),
dichlorophenol (DCP). Dioxin dugc biét dén nhu 1a
mét chét hiru co bén vimg, gay ung thu va dot bién,
duoc xép véo loai chét ddc sinh thai. Do d6, nhu ciu
khtr doc dat nhidm chit diét co chira dioxin (DCD)
va céc chét doc khac trong d6 c6 cac hydrocarbon
thom da vong (PAH) tai khu vuc bai nhidm 13 hét
strc cAn thiét.

Abe va dong tac gia (2001) da st dung phuong.

phép vat ly dé giam thiéu dioxin 6 nhidm trong dit.
Gray va dong tac gia (1995) da st dung y-radiolysis
dé bién 2,3,7,8-TCDD thanh san phdm d& doc hon.
Phuong phap cho dioxin bay hoi cung véi hoi nuéde
cling da dugc nghién ciru boi Mino va dbng tac gia
(2001). D4t nhiém dioxin & thanh phé Tokorozawa,
Nhat Ban d3 dugc lam sach bing phuong phap nay.
Cac nha khoa hoc ciing da kha loai Cl cta PCB,
PAH, chat diét co trong dAt bang cach su dung

Na/NH; ¢ 25°C (Paul et al., 2005). Phong Cong nghé
sinh hoc moi trudng, Vién Coéng nghé sinh hoc dang
nghién ciru xir Iy d4t nhidm chat doc hoa hoc bing
phan hiy sinh hoc trong cic bioreactor hiéu khi va
ki khi khong bét budc. Cac tip doan va ching vi sinh
vét ¢6 kha nang phan huy 2,3,7,8-TCDD; 2,4,5-T;
2,4-D da dugc cong bd trong nhidu cong trinh lién
quan dén loai d4t 6 nhidm nay. Céc vi khuan sir dung
2,4-D duogc biét dén thudc cac chi Achromobacter,
Arthrobacter,  Burkholderia, =~ Corynebacterium,
Delftia, Flavobacterium, Halomonas, Pseudomonas,
Ralstonia, Rhodoferax, Variovorax, Bradyrhizobium
va Sphingomonas (Vallaeys et al., 1997; Itoh et al.,

2004; Nguyen et al., 2007) tuy nh1en nhiing nghién
clru vé cac ching vi khudn st dung PAH tir dét
nhidm chét diét c6 chira dioxin chwa nhiéu. Nhim
tim hiéu kha ning loai bé PAH cua céc ching vi
khuin tir cic miu dang xur ly khir doc, cac nghién
clru phén lap, phan loai va cac déc tinh sinh hoc cua
chiing da duoc tién hanh.

Trong bai bao ndy, chung t6i trinh bay két qua
nghién ciru mdt so dic dlem sinh hoc, khd nang -
chuyén héa PAHs ctia mot sb ching vi khuén phén
lap tir bioreactor ki khi khong bét budc xir 1y dat
nhifm DCD. Nghién ciru nay s& la co s& khoa hoc



gop phin quan trong trong cc qud trinh cdng nghé
xir Iy khir déc va tién téi 1am sach céc chat 6 nhiém
bang phén hiy sinh hoc ¢ tu nhién cling nhu trong hé
théng xir 1y kin nhu bioreactor.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Miu dit sau mot thang xir 1y trong bioreactor
ban ki khi nhim khir ddc DCD va cac chét 6 nhiém
trong d6 c¢6 PAH di dugc sir dung dé phan lap vi
khuin.

Hoéa chit

Céc hoa chét tir hang Merck va Sigma: 2,4,5-T;
dibenezofuran (DBF); 2,4-D; PAH nhu naphthalene,
phenanthrene, anthracene, fluorene, fluoranthene,
pyrene, chrysene va cac hoa chét tinh khiét khac da
dugc st dung trong cdc nghién clitu cua cong trinh
nay. Cip mdi 341F va 907R duoc téng hop tai hing
Invitrogen™, vector pCR®2.1 (Invitrogen)... Moi
truong LB sit dung trong nudi cy E. coli trong tich
dong nghién ctu doan gen md hobéa 16S rRNA
(Sambrook, Russell, 2001). Dich chiét dit (DC) chita
2,3,7,8-TCDD tuong duong véi tong d6 doc tir
30.000 - 40.000 pg TEQ/ml.

Phwong phap nghién ciru
Cac  hydrocarbon thom da vong nhu
naphthalene, phenanthrene, anthracene, fluorene,

fluorarithene, pyrene, chrysene & nong d6 ban dau
100 ppm di duoc st dung nhu la nguodn carbon va
nang luong duy nhét @& danh gia kha ning phan hay
sinh hoc cua cac vi khuin phéan 1ap dwoc trong mdi
truong mubdi khoang (Rodrigues et al., 2005). Mbi
truong CNSHI1 1a méi trudng cho nghlen cliru khd
ndng phén huy theo co ché ddng trao ddi chét, co
thém céc ngudn carbon khac ngoai chit & nhiém
(Dang Thi Cam Ha ef al., 2005). Danh gia dinh tinh
kha ndng phan huy dioxin, 2,4,5-T; 2,4-D, DBF va
PAH (v&i nong do ban dau mdi chit 1a 100 ppm),
dua trén sy thay ddi mau ciia méi truomg nudi cay.

Phan lap, phén loai va danh gia khid ning su
dung PAH, cua céac ching vi khuén theo cac phuong
" phdp dd md ta truoc déy (Rodrigues et al., 2005).
Kich thuédc té bao vi khuin dugc quan sat dudi kinh
hién vi dién tir quét SEM JEOL 5410 LV vai do
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phong dai 10.000 1an.
Xdc dinh khd ning chuyén héa PAHs

Phuong phép xac dinh kha nang chuyén hoéa
PAH la phuong phap do quang phén tir theo phuong
phép dd mé ta trudc day (Nguyén Ngoc Bao et al,
2008).

Phin loai

Nhin doan gen 16S rRNA, xdc dinh trinh tu
doan gen 16S rRNA theo phuong phép cia
Sambrook va Russell (2001) va da dugc mé ta trong
cong trinh trudc diy cltia Nguyén B4 Hitu va Ping
Thi Cim Ha (2007).

KET QUA NGHIEN CUU

Vi sinh vit cé kha ning phat trién trén méi
trudmg chira pyrene va chrysene

Bing phuong phap lam giau trén méi truong
mudi khoang chira pyrene 1a ngudn carbon va ning
luong duy nhit véi miu dét dang xir Iy DCD trong
bioreactor ki khi khong bét budc, di phan lap dugc
hai ching vi khu4n k§ hiéu BDNR1 va BDNR2, con
trén cing méi truong bd sung chrysene, phén lap
duoc bén chung vi khudn BDNR3, BDNR4, BDNRS
va BDNRG6. S& di 2 loai PAH trén duoc chon 1a do
chiing rit khé bi vi sinh vat tin cong va ciing c6 mat
trong d4t nhiém chét diét co chira dioxin dang xir Iy
khir dée.

Trong sau ching vi khuin nay, hai ching
BDNRI va BDNR4 ¢6 khuén lac to, moc day, dich
nudi ciy chuyén mau nhanh va dyc hon nhimg ching
khéc. Hai ching vi khuén nay dugc lua chon cho cac
nghién ctru tiép theo nhdm tim hiéu kha ning sir
dung PAH va céc chit 6 nhiém khéc.

Kha nang phat trién trén DC; 2,4,5-T; 2,4-D;
DBF va PAH cia BDNR1 va BDNR4

Khd ning phdt trién trén DC, 2,4,5-T, 2,4-D vi
DBF

Hai chung BDNRI va BDNR4 duoc nuéi ddng
thoi trén hai moi tru‘orng mudi khoang va CNSHI
chita cac loai chat 6 nhiém khac nhau dé tim hiéu
kha nang phan hity va kha nang phat trién cua ching
trén hai méi trudng khac nhau (Bang 1).
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Bang 1. Kha nang phat trién cta ching BDNR1 va BDNR4 trén méi trwéng mudi khoang va CNSH1 cé bd sung cac chat 6

nhiém khac nhau.

Chaét 6 nhiém

Mbi trwéng mudi khoédng

Méi trieoong CNSH1

BDNR1 BDNR4 BDNR1 BDNR4
24D - + ++ ++
245T - - ++ ++
DBF - - ++ ++
DC + — ++ ++

Ghi chi: +: Phat trién yéu, méi treéng ddi mau nhe, ¢6 it sinh khéi; ++: Phat trién tét, moi trwerng ddi mau ré, dam, cé nhidu
sinh khéi; —: Khéng phat trién, méi trueng khong dbi mau, khdng c6 sinh khdi.

Trén méi trudng mubi khoang chira DBF; 2,4,5T;
2,4-D va DC, chiing BDNRI chi sir dung DC (Bang
1) v miu clia moi trudng chuyén thanh nau, con
chung BDNR4 chi sir dung 2,4-D vd méi trudng
chuyén mau xém. Pay c6 thé 1a mau cia cic san
phim phan hay sinh hoc. Thudng céc san phim cit
vong ¢d mau vang nhat hay cdc mau ndu khac nhau
phu thudc vao céc chat kho phén hay (Field, Sierra-
Alvarez, 2008). So véi mdi trudng mubi khoéng, sinh
khéi hai chiing BDNR1, BDNR4 déu nhiéu hon, mau
shc ctia dich nuéi ciy dam hon khi nudi cdy hai chung
vi khuén ndy trén méi tredng CNSH1 (Bang 1).

DBF khéng bi vi sinh vat chuyén héa trén méi
trudng mudi khoang c6 thé vi DBF khéng c6 mit
" trong d4t & bioreactor ki khi khong bt bude ciing
nhu trong dét nhiém & Pa Ning, tuy nhién chat nay
lai ¢6 kha ning bi hai ching trén chuyén hoa trén
méi truong CNSH1, dung dich nudi cdy déi mau ndu
nhat, c6 nhiéu sinh khéi... Hai chung nghién ciu
khong sir dung DBF nhu ngudn carbon va nang
luong duy nhét. Nhimg chung nay cAn ngudn carbon
khac dé phat trién va sau d6 phan hiy DBF. Pay 14
qua trinh dong trao ddi chét clia vi sinh vét va ludn
Xay ra trong ty nhién. Pdc tinh qui ndy cua hai ching
vi khuén phén 1ap duoc 13 mdt co s¢ khoa hoc dong
gép thém @& chimg minh sy thanh cong ciia cong
nghé phan hity sinh hoc bang ting cudng sinh hoc
hay kich thich sinh hoc khir doc dét nhiém chét diét

cé chirta dioxin & quy md hién trudng hodc trong

bioreactor.

Tir dit nhi®m chit diét co chira dioxin cling nhu
dét trong cac cong thirc khir doc loai dat nhiém ndy &
khu vuc sén bay Pba Ning, trong s6 chin ching vi
khuén su dung DC thi § chung vi khuan c6 kha nang
phat trién trén mdi truong mudi khoang cb chira 2,4-

D du6i dang déng trao doi chét va cac tap doan vi
khuan phén huy 2,4,5-T ciing da duoc phan lép.

Pa s cac cong trinh nghién ciu cong b6 cho
thdy cho théy, phan hiy sinh hoc cua vi khuén hiéu
khi cac hop chat dioxin chira Cl xdy ra thong qua qua
trinh ddng trao dbi chit (Nguyén B4 Hiru, Péang Thi
CAm Ha, 2007).

Kha ning sir dung PAH ciia BDNRI va BDNR4

Tai d4t nhiém chit diét cé chira dioxin & khu vyc
san bay Pa Néng va trong tw nhién, tai cac diém 6
nhiém diu mé, PAH tén tai & dang hdn hop cia
nhiéu PAH khéc nhau. Do vay, cac vi sinh vat ¢6 kha
nang phan hay nhiéu PAH khic nhau s& dong vai trd
quan trong trong qua trinh 1am sach chét 6 nhiém
bang phén huy sinh hoc & ngay tai khu vuc 6 nhiém
ciing nhu trong hé théng xir Iy kin nhu bioreactor.

Hai ching BDNR1 va BDNR4 déu c6 kha ning
loai bd cd 7 loai PAH tir 2 vong thom tré 1€n & cac
mic d9 khac nhau sau 7 ngay nudi cdy trén moi
truong khoang c¢6 chira PAH véi ndng do ban dau
100 ppm (Bang 2, Hinh 1).

Ca hai ching déu co6 kha ning phan hiy tdt
pyrene va fluoranthrene. Chrysene 14 chit rat kho bj
vi sinh vat tdn céng ciing bji BDNR1 va BDNR4
phan hily & mirc d6 thip. Pic biét, hai chung nay sir
dung cac PAH da vong thom nhu ngudn carbon va
nang luong duy nhét.

Céc nghién ciu vé phan lép va kbha néng phén
huy d& dwoc nghién ctu rit nhidu. Hai chung
Cycloclasticus N3 va W (Allison ef al., 1998) khong
st dung dugc PAH nhu ﬂuoranthene, pyrene va
chrysene nhu 13 ngudn carbon va ning luong duy



nhét, tuy nhién theo co ché ddng trao ddi chét chung
Cycloclasticus N3 ¢b thé phén huy khoang 50% cac
PAH cao phén tir trén véi ndng d6 ban déu 1 ppm va
b sung t&i 10 ppm phenanthrene sau 7 ngay.

Bang 2. Kha nang phan hily PAH ciia BDNR1 va BDNRA4.

PAH Kha nang phan huy (%)
BDNR1 BDNR4
Pyrene 86,2 61,5
Chrysene 34,9 14,3
Phenanthrene 50 50
Fluoranthrene 44,4 65,3
Fluorene 20 47
Anthracene 50 50
Naphthalene 50 231

Lors va ddng tac gia (2005) d4 nghién ctru xir 1y
sinh hoc miu d4t nhifm PAH tir mét khu vuc cong
nghiép & mién Bic nudc Phap & didu kién phong thi
nghiém véi 3 loai hdn hgp PAH. Sau 245 ngay xi 1y,
96% hdn hop PAH 3 vong thom, 80% hén hop PAH
4 vong thom va 80% hén hop 16 loai PAH khac
nhau d lan lugt bi loai bé.

Tai Viét Nam, ching vi khudn Sphingomonas
yanoikuyae MXL-9 phén lép tr cin dau thé mo
Bach HS phan huy 64,5% phenanthrene va 61,4%
anthracene sau 7 ngay nudi ciy & ndng do thip
(La Thi Thanh Phuong et al., 2003). Chung KCP8
phan 13p tai Khe Ché (Quéng Ninh) c¢6 kha ning
phan huy 76,12% hdn hop PAH (phenanthrene,
anthracene va fluoranthrene) 79,96%
phenanthrene, 71,09% anthracene va 41,01%
fluoranthrene trong hdn hop PAH sau 7 ngay nudi
lic & mdi truong mudi khoang (Nguyén B4 Hitu,
bing Thi Cim Ha, 2003). Streptomyces  sp.
XKDN12 phan l4p ciing tir dit nhiém DCD phan
hiy duoc 32,72% phenanthrene, 49,84%
anthracene, 17,85% fluoranthrene trong hdn hop 3
PAH va 32,1% DBF sau 7 ngay nudi cay trén moi
truong mudi khoang véi ngudn carbon thir hai 1a
glucose (Lee et al., 2003).

Kha ning phat trién cia BDNRI trén hai dai
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dién PAH khé phan huy nhit 1a chrysene, pyrene va
chc 6 nhiém khac dd duoc nghién ctru & clng diéu
kién. Trong céng trinh nay chi c¢6 kha néng phén hiy
chrysene va pyrene dugc trinh bay ¢ hinh 1. Mau
mdi truong di thay dbi rat rd sau 7 ngdy nudi cay
BDNRI va phd sic ky cho thdy kha ning phén hiy
sinh hoc 2 PAH trén & mirc d6 khac nhau, 34,9% 461
voi chrysene, va 86,2% pyrene.

Trong mét cong bé trude diy (Nguyén Ngoc
Bao et al., 2008), chung BHN1 cua tac gia phén lap
tr nuée thai nhidm diu tai kho chira xang dau Ha
Nam c6 khd nang sir dung 7 loai PAH & nong d6 ban
dau 100 ppm moi PAH sau 2 ngay nubi cy trén moi
truong mudi khoang, trong d6 naphthalene bi phan
hay 38%, phenanthrene 41%, fluorene  va
fluoranthene 40% va pyrene 1a 52% .

Hai chung BDRRI va BDNR4 c¢6 kha néng s
dung nhiéu loai PAH khic nhau & mirc trung binh.
Tuy nhién, ching vi khudn BDNR1 sir dung pyrene,
1a PAH chita 4 vong thom, t&t hon so véi ching
BDNRA4.

Phén loai hai chiing vi khuin BDNR1 va BDNR4
Dic diém khudn lac va té bao hai ching vi khudn

Sau 4 ngay nudi cdy trén méi truong khodng b
sung pyrene, khuén lac chung vi khudn BDNRI ¢6
dang tron, 101 tron, bé mat hoi udt, mau trang duc,
¢6 vong tron déng tam, dudng kinh "khuén lac i 2 -
S mm. Dudi kinh hién vi dién tir quét, t& bao ching
BDNR1 thuéc nhém Gram am, dang hat dau, kich
thude té bao tr 0,6 - 0,9 pm x 0,2 - 0,4 pm (Hinh
2A).

Trén mdi trudng khoang chira chrysene, khuén
lac cia BDNR4 c6 dang tron, 161, bé mit wét, mau
tring duc, kich thuéc 3 - 6 mm. Té bio BDNR4
thugc nhém Gram am, hoi tron, d6 dai khoang tir 0,4
pm téi 0,6 pm (Hinh 2B).

Ching BDNR1 khéng nhimg c¢6é kha ning phén
huy PAH dic biét 1a pyrene ma con cé kha ning phat
trién t6t trén mdi trudng chira dich chiét. Vi vay,
trong nghién ciru ndy, BDNR1 dugc chon phan loai
theo phu'orng phap x4c dinh trinh tu gen m3 héa 16S
rRNA véi kich thuée trén 500 bp. San phdm PCR
nhian doan gen 16S rRNA di duge gin vao vector
pCR®2.l nh& T4 DNA ligase va bién nap vio té bao
kha bién E. coli DHSa.
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Hinh 1. Kha nang phan hay PAH clia chung BDNR1.

Hinh 2. A. Hinh thai khuan lac va té bao chiing BDNR1. Kinh hién vi phong dai 10.000 lan. B. Hinh thai khuan lac va té bao

chiing BDNR4. Kinh hién vi phéng dai 10.000 lan.

Xdc dinh vi tri phén logi chiing BDNRI bdng so
sdnh mpt phan trinh tw gen ma héa 16S rRNA

Vi tri trén cdy phat sinh ching loai cia BDNR 1
d3 duoc xac dinh bang trinh tu nucleotide doan gen
16S rRNA (560 nucleotide) nhan 1én dugc tir DNA

tng s6 chung BDNRI duogc dang ky trén GenBank
v&i méi s6 EU726633.

Poan gen 16S rRNA & ching BDNRI ¢6 mic
trong déng 100% voi doan gen nay & nhidu ching vi
khuén thudc loai Pseudomonas putida. Ngoai ra,
doan gen 16S rRNA & ching BDNR1 cé mie twong



dong tir 95 dén 97% véi nhiéu vi khudn thudc cac
loai khac nhau cuia chi Pseudomonas.

Tac gid Leach va Lewis (2006) cho biét, cac
chung P. putida DSM 3601 va DSM 3602 va P.
stutzeri KC ¢6 thé tiét ra PDTC (pyridine-2,6-
bis(thiocarboxylic acid) gip ching c6 thé loai bd
hoan toan carbon tetrachloride (CT) khoi vung nuéce
nhiém chét nay. Trong khi d6, theo Chang va dong
tac gia (2007) ching P. putida OS-19 la vi khuan
ban dia c6 kha ndng oxy hoa, loai bo arsene ¢ nong
d6 cao trong tAt ci cac mAu trdm tich va rac lay tai
ving Myoung-bong (Han Quéc). Hai chung vi khuén
P. putida ATCC 17514 va P. putida NCIB 9816 déu
c6 kha ning phan huy cac PAH. Pseudomonas
putida ATCC 17514 phén huy téc do t6i da
phenanthrene 1,4 + 0,1 mg/l/h cao hon so véi phin
huy fluorene 0,8 = 0,07 mg/l/h (Rodrigues et al.,
2005). Yang va ddng tic gia (1994) cling di tach
dong cum cac gen tham gia chuyén héa naphthalene,
fluorene va phenanthrene tr P. putida NCIB 9816 va
biéu hién trong Escherichia coli HB101.

Acinetobacter haemolyticus LH168

P. putida ATCC 17514

P. putida DSM 3602

BDNR1

Pseudomonas sp. K2

P. putida OS-19
P. aeruginosa LMG 12427

[P. stutzeri DSM 51907
0.01

[ — P. chlororaphis LMG 50047

L—— P. fluorescens DSM 500907
Hinh 3. Cay phat sinh loai cia chiing BDNR1.

Céc hgp chét dioxin chira it Cl hon cé thé bi
phan hiy bai cac vi khuén hidu khi, chiing thudc cac
chi cta  Sphingomonas,  Pseudomonas vd
Burkholderia. Tuy nhién, c6 rat it cong b chi tiét vé
vi khudn thudc loai P. putida c6 kha ndng str dung
DD va DBF. Hong va dong tac gia (2000) thong bao
ching P. putida PH-01 c6 kha ning phan huy DBF
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gibng DD. Cac vi khuin st dung PAH thudc chi
Pseudomonas phai ké dén nhu: Pseudomonas
cepacia, P. fluorescenes, P. paucimobilis, P. putida,
P. testeroni, P. vesicularis, Pseudomonas sp. Mot s6
vi khudn thugc lodi P. putida c6 kha nang phén huy
PAH nhu P. putida G7 (Lee et al., 2003), P. putida
ATCC 17514 (Rhodrigues et al., 2005), P. putida
KT2442 (Newton et al., 2005), P. putida NCIB
9816, P. putida OUSS82 (Takizawa et al., 1999).

Nhiéu thanh vién cua chi Pseudomonas niy co
thé sinh truéng duge & ca didu kién c6 va thiéu oxy.
Hon nita, chung BDNRI1 dugc phén 14p tir bioreactor
ki khi khong bit budc xur Iy dat nhiém chét diét co
chira dioxin va c¢6 thé sir dung cac chit 6 nhidm & ca
diéu kién hiéu khi. Trong bioreactor kiéu nay oxy
cling luén luén c6 & ndng do thip. Pay 1a dic diém
rit quan trong ma cac dai dién cta chi Pseudomonas
co dugc, vi vay chang 1a vi khudn “in tap* nhat va
c6 vai tro vO cung quan trong ddi voi chu trinh
chuyén héa vt chét, dic biét 1a cac chit 6 nhiém da
vong thom. Véi cac dac tinh ké trén chung BDNRI
trinh bay trong bai bdo nay déng nhifng vai tro quan
trong trong qua trinh chuyén héa cac chét 6 nhidm &
diéu kién tu nhién cling nhu trong cac hé x\r 1y kin.
Chiing nay c6 thé dugc sir dung nhu mét tmg ctr vién
dé b6 sung cho xt ly dat nhiém DCD hay PAH § céc
didu kién co6 thé diéu khién dugc nhu trong
bioreactor.

KET LUAN

Di phan lap dugc 4 ching vi khudn sir dung
chrysene va 2 ching vi khun st dung pyrene tir dét
trong bioreactor ki khi khéng bit budc xu ly dét
nhiém chét diét co chira dioxin.

Ching BDNRI1 ¢6 thé phat trién trén méi trudng
chira dioxin va BDNR4 trén moi truémg chira 2,4-D.

Sau 7 ngay nudi ciy, ching BDNRI phan hiy
86,2% pyrene, 34,9% chrysene, 50% anthracene,
naphthalene va phenanthrene, 44,4% fluoranthrene
va 20% fluorene; ching BDNR4 phan huy 61,5%
pyrene, 14,3% chrysene, 50% anthracene va
phenanthrene, 65,3% fluoranthrene, 47% fluorene va
23,1% naphthalene.

Dua trén mot sb dic diém hinh thai va trinh tu
doan gen 16S rRNA, chung vi khudn BDNR1 duoc
xep vao chi Pseudomonas va c6 tén 14 Pseudomonas
sp. BDNR1 v6i mé s6 ding ky trén GenBank la
EU726633.
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Lo’l cAm on: Cong trinh dd dwoc hé tro kinh phi ur
aé tai déc ldp cap Vién Khoa hoc va Cong nghe Viet
Nam “Nghién cieu xiz Iy tdy djc mét sé hop chat hiru
co chiza clo bang phitong phdp héa hoc, sinh hoc
tién tién” va duoc thiec hién mét phan tai Phong thi
nghiém trong diém Céng nghé gen.
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POLYCYCLIC AROMATIC HYDROCARBON BIODEGRADATION OF BACTERIAL
STRAINS ISOLATED FROM HERBICIDE/DIOXIN DETOXIFICATION BIOREACTOR

Nguyen Ngoc Bao, Phan Thi Hoang Hao, Nguyen Ba Huu, Nguyen ThanhThuy, Vu Duc Loi, Dang Thi

Cam Ha

Institute of Biotechnology, Vietnam Academy of Sience and Technology

SUMMARY

From detoxification treatment of herbicide/dioxin contaminated soil in semianaerobic bioreactor, four
chrysene degraders and two pyrene degraders were isolated. Among these bacterial strains, only two strains,
BDNR1 and BDNR4, were able to utilize soil extraction containing 2,3,7,8-TCDD and 2,4-D, respectively.
Both bacterial strains belong to Gram negative. BDNR1 and BDNR4 degraded seven different PAHs such as
phenanthrene, anthracene, fluoranthene, naphthalene, fluorene, pyrene and chrysene. After 7 days of
incubation, BDNR1 degraded 86.2% pyrene, 50% anthracene, 50% naphthalene, 50% phenanthrene, 44.4%
fluoranthrene and 20% fluorene; BDNR4 bacterial strain also degraded 61.5 % pyrene, 50% anthracene, 50%
naphthalene, 65.3% fluoranthrene, 47% fluorene and 23.1% naphthalene. Based on several morphological
properties and partial sequence of 16S rRNA gene, BDNRI strain should belong to the genus Pseudomonas
and named as Pseudomonas sp. BDNR1. The partial sequence of 16S rRNA gene of the strain BDNR1 was
deposited in Genbank with an assession number EU726633.

Keywords: Biodegradation, herbicide/dioxin, PAHs, Pseudomonas, semianaerobic bioreactor
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