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DAC PIEM CUA VI KHUAN PHAN LAP TU XU LY SINH HQC TAY POC NUGC THAI

BI O NHIEM 2 ,4,6-TRINITROTOLUENE

Ping Thi CAm Ha, Nguyén Quang Huy, Nguyén Thanh Thiy

Vién Cong nghé sinh hoc

TOM TAT

Vi khuén hiéu khi déng mét vai trd rit quan trong trong phéan hily sinh hoc va loai bo déc t6 cua nuéc thai
bi 6 nhi€m 2,4,6-trinitrotoluene (TNT). Qua trinh phén huy nay phu thudc vao su c6 mit cia cac enzyme ndi
bao va/hodc ngoai bdo: Hai ching vi khuin BQNR va BQNT2 dugc phén lép tir nuéc thdi chira 1600 ppm
TNT cho thiy kha nang sinh enzyme ngoai bao. Ching BQNR dugc nuéi ciy trong modi truong mudi khoang
chtra 100 ppm TNT, hoat tinh enzyme peroxidase dugc x4c dinh & mirc d6 khac nhau, 52,5 U/l déi vé6i LiP va
251,2 U/l di v6i MnP. Ching BQNT2 sinh LiP va laccase véi hoat tinh lén luot 1a 24,9 U/l va 15 U/L. Trinh tu
diy di gen 16S rRNA chiing BQNR c6 d6 twong dong cao véi lodi Pseudomonas stutzeri va dugc phén loai 1
Pseudomonas sp. BQNR. Trinh tu gen 16S rRNA cia chung BQNT2 giong vdi Achromobacter xylosoxidans
va dugc dét tén la Achromobacter sp. BQNT2. Trinh tu hai chung BQNR va BQNT2 dugc ding ky trén
GenBank c6 mi sb 1an lugt 1a EU741649 va FJ 179539. Trén mdi truong mudi khodng chira 600 ppm TNT, &
37°C trong didu kién lic, ching BONR phat trién tt nhét. Sau 5 ngay nudi cdy, chung BQNR loai bo dugc

99,35% TNT véi ndng do ban dau 100 ppm.

Tir khéa: Achromobacter, enzyme ngoai bao, phdan huy sinh hoc, Pseudomonas, 2,4,6-Trinitrotoluen (TNT)

MG DAU

2.,4.6-trinitrotoluen (TNT) 14 loai thudc né dugc
san xuét, su dung phé bién trong linh vuc quén sy va
phi quan sy tir nam 1902. Su phét trién cla nganh
cong nghiép kbai thac mo s dung thudc nd dé pha
d4, dao ham ludn tiém an nguy co 6 nhiém mdi
truong. Pac biét, nude thdi tr quy trinh san xuét
thuéc nd c6 chira TNT va nhiéu hgp chit mach vong
nitro khac vdi néng d6 rat cao. Tai mot s6 khu vuc
thudc xi nghiép san xuit thudc nd phuc vu cho nganh
cong nghiép khai thac than cua tinh Quang Ninh,
nguén nudc xung quanh déu di bi 6 nhiém TNT
nghiém trong. Nong dé6 TNT trong nudc thai cao tdi
1.600 ppm va nudc ¢ mau dé sim. Chat nay c6 doc
tinh cao dbi véi nhiéu sinh vét, & ndng do 20 mg
TNT/l Grc ché sy phat trién ciia nim (Esteve et al,
2001). Vi khudn Gram (+) bi trc ché phat trién &
nf)ng do thap hon 50 mg TNT/I, trong khi d6 vi

khuan Gram (-) vin c6 kha ning phat trién dugc & -

ndng do trén 100 mg TNT/I (Ben et al., 2005). pbi
véi con ngudi, TNT dugc blet dén 1a chat gay ung
thu nhém C, gy héng gan, rbi loan chirc nang co thé
din dén cic bénh v& dudng tiéu héa va hod hép
(Smets et al., 2007).

Phuong phap phan huy sinh hoc c6 nhiéu wu
diém do hiéu qua xir Iy cao va thin thién voi méi

truomg nén duge nhidu quéc gia tién tién trén thé
gi6i ap dung. R4t nhiéu vi sinh vat dugc nghién ciru
¢6 kha nang phan huy TNT thudc nhém nam dam va
nim muc P. chrysosporium, Phlebia radiate,
Trametes  vericolor; xa khudn Streptomyces
viridosporus T7A, Streptomyces strain SRI10,
Streptomyces chromofuscus All va chiém wu thé
nhit 1a vi khudn véi dai dién thudc cic chi

Pseudomonas, Enterobacter, Clostridium,
Desulfovibrio, Achromobacter, Alcaligenes,
Burkholderia.... chung su dung TNT nhu ngudn

nitrogen, mét sd it st dung lam ngudn carbon va
néng lugng cho qua trinh sinh trudng (Spain, 1995,
Esteve et al, 2001, Nyanhongo et al, 2005). Cac
enzyme ndi bao va ngoai bao cd vai tro dic biét quan
trong tham gia vao qua trinh phin hay sinh hoc TNT.
Enzyme ngoai bao phin hiy lignin gdém lignin
peroxidase (LiP), manganese peroxidase (MnP) va
laccase c6 kha ning phan hiy rdi khoang hoa hoan
toan TNT ciing nhu cac san phdm chuyén héa tir
TNT 14 aminodinitrotoluene (ADNTs) (Nyanhongo
et al.,, 2005). Ba enzyme ndy con tham gia vao qua
trinh phan huy nhiéu hop chit mach vong c6 ciu triic
tuong tu lignin nhu cac hydrocacbon thom da vong
(PAHSs), polyphenol, cac hgp chit chira CI (dioxin),
thubc nhuém va thubc nd (Nyanhongo et al., 2005).
Su khoang hoa TNT khi ¢6 mit cua LiP va MnP da
dugc ching minh xay ra trong méi trudng nudi ciy
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nim dam Phanerochaete chrysosporium va Phlebia
radiate (Aken et al., 1999; Nyanhongo e? al., 2005).
Gén déy, mot s& nghién ciru da dé cap dén kha nang
sinh téng hop enzyme phén huy lignin & vi khuén.
Nhu vy, vi khuén 13 d8i twong c6 nhidu trién vong
dé 1&n men thu cac loai enzyme va la nhém vi sinh
vét quan trong nhét trong bioreactor xir 1y nudc bj 6
nhiém chit hitu co khé phan hiy.

Muc dich caa nghién ciru nay nham danh gia kha
nang phat trién, phan hay TNT, sinh téng hop ba
enzyme ngoai bao LiP, MnP va laccase cua cac
chung vi khuan. Ddng thoi phén loai hai ching vi
khuin phian hay TNT phan lap tir nuéc thai bi 6
nhim TNT dang dugc xir Iy bang phuong phap kich
thich sinh hoc & quy md pilot phong thi nghiém.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

~Mau nuée thai bi 6 nhiém TNT ldy tir co s& san
xuat thudc nd phuc vu cho nganh cong nghiép khai
thac than dang xur ly bang cong ngh€ phan huy sinh

hoc & quy mé 10 1 trong diéu kién phong thi nghiém
da dugc sir dung dé phén lap vi khuan.

Phuong phap nghién ciu

Phan 1ap ching vi khudn c6 kha nang phat trién
trén méi truong chira TNT bang phuong phép lam
giau véi 3 lan lic trén moi trudng mu01 khoang chua
TNT v6i ndng dé 100 ppm, & 37°C, téc do lic 200
vong/phut. Mbi truong mudi khoang st dung trong
nghién ctru ¢6 thanh phan nhu sau K;HPO, 11,3 g/l,
~ KHyPO, 4,84 g/, MgSO, 0,16 g/l, NaCl 8,0 g/l va

Khdo sat kha ndng sinh enzyme LiP, MnP va
laccase

Hoat tinh LiP duoc xac dinh theo phuong phap
cta Crawford va dong tac gia (1993) su dung 2,4-
DCP lam co chit, biéu hién bing su gia tdng hap thu
anh sang & budc séng 510 nm (5,0 = 29100 M e
". Hoat tinh MnP duoc xac dinh theo phuong phép
duoc mé ti boéi Wunch va ddng tic gia (1997).
Trong phuong phap nay guaiacol dugc st dung la co
chit, biéu hién bang su gia ting hap thu anh sang &
budc séng 465 nm (g46s = 12100 M'em™). Hoat tinh
laccase dugc xac dinh theo phuong phép clia Han va
ddng tac gia (2005) st dung ABTS lam co chét, biéu
hién bang su gia ting hap thu anh sang & buoc séng
420 nm (8420 =36000 M cm’ )
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Mot don vi hoat tinh enzyme- (U/1 hay U/ml) la~
lugng enzym cin thiét d& chuyén héa 1 pmol co chét
trong mot phat.

Kha ning phin hiiy TNT

Kha ndng phdn hiy TNT duoc xac dinh theo
phuong phap cla H6 Viét Quy (1999) dbi véi cac
hop chét polynitro vong thom. Sy thay ddi TNT
trong mdi trudng dugc do bing phuong phap so mau
sau khi chiét bing benzen va lén mau bang dung
dich NaOH trong dung mbi aceton.

Phan logi vi khuin

Vi khudn duoc phan loai bang cach xac dinh va
so sanh trinh tur gen md héa 16S rRNA véi cac ching
vi khuén dé dugc cong bd trén ngan hang gen quoc
té. DNA tdng sb cia hai ching vi khuin BQNR va
BQNT?2 dugc tach va sit dung lam khudn cho phén
tmg PCR. Sir dung cip mdi (11F) gtt tga tcc tgg ctc
ag va (1492R) ggy tac ctt gtt acg actt dé nhan gen ma
héa 16S rRNA véi kich thuée khoang 1.500 bp. Sén
phédm PCR dugc gin vao vector PCR 2.1, bién nap
vao vi khuin E. coli INVaF’. Trinh tu nucleotide gen
mi héa 16S rRNA dugc xac dinh b?mg may xac dinh
trinh ty nucleotide tu dong ABI PRISM 3130x/
Genetic Analyzer. Cay phat sinh chung loai dugc
xdy dung bing phin mém Clustal X, ChromasPro
version 1.4.1 va trinh ty gen mi héa 16S rRNA hai
chung BQNR, BQNT2 dugc dang ky trén GenBank.

KET QUA VA THAO LUAN

Dic diém hinh thai cha hai ching vi khuin
BQNR va BQNT2

Hai ching BQNR va BQNT2 dugc nudi & 37°C
trén moi truong mudi khoang thach khdng ¢ va ¢6
100 ppm TNT. Sau S ngay, khuén lac cla ching
BQNR phat trién thanh hinh tron, bé mit tron udt,
161 béng va ¢6 mau do trén mdi truong chira TNT
(Hinh 1A) va mau tring duc trén mdi truong khong
¢6 TNT (Hinh 1B).

Ching BQNT2 c6 khudn lac hinh tron, bé mit
16i bong, nhay, mau vang nhat va lam duc méi
truong xung quanh khi ¢c6 TNT (Hinh 2A) va mau
tring sita khi khéng ¢6 TNT (Hinh 2B).

Nhu vdy, ¢6 kha nidng hai chung vi khuén
BQNR va BQNT2 dd st dung TNT dé phat trién.
Pa sb vi khuén sir dung va phén hiy TNT nho hé
enzyme ndi bao. Nhiéu céng trinh nghién cau céng
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bd cac san pham tir qué trinh phén huy TNT bt vi
khun dugc tich tu trong sinh khéi té€ bao nhu
hydroxylamino dinitrotoluen (HADNT),
aminodinitrotoluen (ADNT), diaminonitrotoluen
(DANT), cac hop chét azoxyl trinitrotoluen (AZT)

(Esteve et al., 2001; Smets ef al., 2007). Nhu vay
c6 kha nang chung BQNR va BQNT2 da phan huy
TNT va tich tu cac san pham tuong tu trong sinh
khdi té bao nén phat trién thanh cac khuén lac c6
mau dé va mau vang.

Hinh 2. Hinh thai khuan lac ching BQNT2 trén mai trwdmg c6 TNT (A) va khéng co TNT (B).

Kh4 nang sinh enzyme LiP, MnP va laccase

Hé enzyme ngoai bao phan hiy lignin bao gom
LiP, MnP va laccase co6 vai trd quan trong tham gia
vao qua trinh phan hiy cac hop chit 6 nhiém mach
vong nhu PAHs, dioxin, DDT, HCH va TNT v.v.
(Nyanhongo e al., 2005). Trong nghi€n ctru nay kha
ning sinh ba loai enzyme LiP, MnP va laccase cua
hai chiing vi khuin BQNR va BQNT2 da duoc tién
hanh nghién ciru. Sau 3 ngay nudi cdy trén moi

truomg mudi khoang chira 100 ppm TNT, dich moi
truomg duoc xir ly loai sinh khoi te bao va su dung
dé xac dinh hoat tinh enzyme.

Chung BQNR c¢6 kha ning sinh tong hop hai
loai enzyme LiP, MnP va khéng c6 hoat tinh laccase.
Con ching BQNT2 sinh téng hop dugc LiP va
laccase. Day la nhiing déc diém rét quan trong cia
hai chung vi khuén nay. Cho dén nay, chua co nhiéu
cong bd vé kha nang sinh enzyme ngoai bao
peroxidase va laccase & vi khudn. Gan day, mét sb
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cong trinh nghién ciru cong bd vi khudn Bacillus,
Pseudomonas, Arthrobacter c6 kha nang sinh tong
hop enzyme thiy phén lignir} (Kumar et al., 2006).
Tuy nhién, cac nghién cru vé kha ning sinh hai loai
enzyme peroxidase nay trén dbi tuong vi khuin chua
duogc tién hanh. Duy nhét enzyme laccase da dugc
nghién cau & vi khudn Bacillus subtilis, Bacillus
halodurans va Bacillus licheniformis (Martins et al.,
2002; Koschorreek et al., 2008). Song con duong
phan huy va khoang hoa hoan toan TNT khi ¢é su
tham gia cia cac enzyme ngoai bao LiP, MnP va
laccase da dugc ching minh & cac loai nam dam.
Cac loai ndm  Phanerochaete chrysosporium,
Trametes versicolor, Nematoloma frowardii, Phlebia
radiata... déu c¢6 kha nang khoang hoa truc tiép TNT
(Nyanhongo e al, 2005). Mét sb nghién ciu sir
dung enzyme LiP va MnP da dugc tinh sach dé danh
gia kha néng phén huy va céc san phim tir chuyén
hoa cua TNT da duoc tién hanh. Enzyme LiP (H8)
tach tir ndm P. chrysosporium c6 kha nang chuyén
héa hoan toan 50 mg/l 2,4-diamino-6-nitrotoluen va
2-amino-4,6-dinitroluen trong 1 h va 48 h
(Nyanhongo et al., 2005). Enzyme MnP tu nam P.
radiata c6 kha nang khodng héa 22% TNT va 76%
2-amino-4,6-dinitrotoluen sau 5 ngay. Khi ndng dé
ADNT va DANT 1a 10 mg/I thi su chuyén héa xay ra
dudi 2 ngay va 3 h (Aken et al., 1999).

Bang 1. Kha nang sinh tdng hop enzyme LiP, MnP va
laccase.

Chung vi LiP (U/1} MnP (U/1) Laccase
khuan (uny
BQNR 52,6 2152 -
BQNT2 249 - 15

(-): Khdéng xac dinh duvoc

Ching BQNR sinh tong hop hai loai enzyme
ngoai bao LiP va MnP; chang BQNT2 lai c6 hoat
tinh LiP va laccase do dé néu duoc ti uu méi truong
dé tang hiéu qua sinh ba enzyme ngoai bao nay cia
ca hai ching thi hiéu qua x ly sé cao hon. Pdng
thoi hai chung BQNR va BQNT2 c¢é thé duoc Iua
chon dé nghién ctru 1én men thu enzyme thd, xac
dinh cac déc tinh cua LiP, MnP va laccase trén co s&
so sanh véi ba enzyme nay o nhiing loai ndm dam da
dugc nghién ciu trude dé. Cac enzyme peroxidase
va laccase dugc hai- chiing nay sinh ra 1a déi tuong
cho nghién ciu thu nghiém kha nang phan hay va
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loai mau nuéc thai TNT. Huéng nghién ciru ndy theo
cong nghé ting cudng sinh hoc s dung tap doan vi
sinh vat bd sung vao bioreactor hay st dung enzyme
thd dé loai bd TNT cling nhu cac din xuat va san
pham chuyén hoa tir TNT trong dét va nuée bi
nhiém.

Phan loai hai chiing vi khuin BQNR va BQNT2

Gen mi héa 16S rRNA cua hai ching vi khuan
BONR va BQNT2 dugc tich dong phén loai phan tit
bang phuong phap so sanh trinh tu gen ma héa 168
rRNA véi cac chung vi khudn di dugc cong bd trén
ngan hang gen.

Trinh tur gen ma héa 16S rRNA cta ching BQNT2
¢ quan hé gén gli vl cac dai dién thudc chi
Achromobacter va d6 tuong ddng cao nhét véi vi khuén
Achromobacter xylosoxidans (99%). Ngoai ra, ching
nay ciing c6 d6 tuong déng cao véi vi khuin
Alcaligenes xylosoxidans t61 99%. Trinh fir gen ma hoa
16S rRNA cta chung da dugc dang ky trén GenBank
voi ma s FI179539 va cb tén la Achromobacter sp.
BQNT2. Hai vi khuan Achromobacter xylosoxidans v
Alcaligenes xylosoxidans ¢6 kha nang phan hiy mét s

hop chdt nhu PAHs, 24 6-tribromophenol, p-
nitrophenol... (Niansheng Wan et al., 2007; Nishino et
al, 2000). Chang vi khuadn Achromobacter

xylosoxidans Ns dugc phan 1ap tir trdm tich dam lay c6
kha ning phéin huy p-nitrophenol. Ching nay sur dung
p-nitrophenol nhu ngudn carbon, nito va nang lugng
duy nhét, chiju dugc né)ng d6 1én téi 1,8 mM, phan hiy
hoan toan sau 7 ngay & diu kién hiéu khi (Niansheng
Wan et al., 2007).

So sanh trinh tuy gen mad hoéa 16S rRNA cua
chiing BQNR la ching thir hai trong nghién ciu nay
voi cac chung vi khuin da duoc cong bb trén ngin
hang gen qudc té cho thdy d¢ tuong ddng cao véi cac
loai thudc chi Pseudomonas nhat 1a  loai
Pseudomonas stutzeri (98%).

Trong s6 cic ching gin giii, chang
Pseudomonas stutzeri ¢6 khad ning phan hiy ddu
diezel, Pseudomonas sp. Swl phin hiy chét diét co,
Pseudomonas sp. HDGI! phadn hiy PAHs,
Pseudomonas sp. N9-5 phan hiy diu. Nhidu loai
thugc chi Pseudomonas nhu Pseudomonas putida,
Pseudomonas aeruginosa, Pseudomonas fluorescen,
Pseudomonas savastanoi duge nghién ciru va chimg
minh c¢6 khd ndng phan hiy TNT cung nhiéu hop
chét hitu co kho phan huy khéac (Esteve er al., 2001).
Pic biét hai vi khuén P. savastanoi va P. aeruginosa
chiing MX khoéng héa duoc 1 - 2% TNT cé trong
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moi trudng nudi cdy (Oh et al., 2003; Martin et al,
1997). Chiing BQNR di duoc dit tén Pseudomonas
sp. BONR va trinh ty diy di gen ma héa 16S rRNA
trén GenBank c6 mi s6 14 EU741649. Dua trén trinh

fur gen va dd tuong déng véi cac ching vi khuén
dugc so sanh ching tdi x4y dung cly phat sinh
chung loai cta vi khudn Pseudomonas sp. BQNR
(Hinh 3).

Pseudomonas stutzeri (AF063219)
_IE Pseudomonas stutzeri (AJ270451)

Pseudomonas stutzeri strain PTG4-15 (EU603456)
Pseudomonas sp. Rs87 (AM905943)
Pseudomonas sp. SETDN1 (AJ864394)
Pseudomonas sp. HDG1 (AJ867217)
Pseudomonas sp. D6-6 (AM403196)
Pseudomonas sp. N9-5 (EU107175)
Pseudomonas stutzeri (AY189751)
Pseudomonas sp. BQNR
Pseudomonas aeruginosa (EU381200)

— Pseudomonas sp. Sw1 (EF559249)
L— Pseudomonas stutzeri strain DCP-Ps1 (EU331404)

Hinh 3. Cay phat sinh chiing loai ctia vi khudn Pseudomonas sp. BQNR

Khi ning phan hiy TNT

Sau 5 ngay nudi cdy trén méi truong mubdi
khoang chira TNT ndng d6 100 ppm, dich méi
truong duoc sir dung dé phan tich luong TNT con lai
nhim danh gia kha ning phan hiy. Vi khuin
Pseudomonas sp. BQNR phén huy dugec 99,35%
lugng TNT ¢é trong mdi truong. Ching
Pseudomonas sp. BQNR phan huiy t6t TNT khi so
sanh voi cac chung di nghién ctu. Tac gia Oh va
ddng tac gia (2003) cong bd vi khuin Pseudomonas
aeruginosa ching MX phén huy dugc 100% TNT
véi ndng d6 ban diu 1a 100 mg/l. Riéng ching
BQNT2 s& dugc danh gia kha néng phan hay TNT &
cong trinh sau. Cho dén nay, c6 nhiéu nghién ctru
chimg minh kha nang phan huy TNT cta cac ching
vi khuén hiéu khi, ky khi va ky khi khong bét bude.
ba s6 chung str dung TNT lam ngudn nitrogen, mot
sb c6 kha ning st dung lam ngudn nitrogen duy
nhét. Cac san phan tir sy phan hay TNT boi vi khuén
bao gbm HADNTs, ADNTs, DANTs, TAT, DNT,
phic hé hydrit-TNT Meisenheimer... trong do
ADNTSs, DANTS lai dé dang bi phan hiy va khoéng
héa hoan todn nhd cdc enzyme phan hiy lignin

(Esteve et al, 2001; Nyanhongo ef al., 2005). San
pham DNT duoc tao thanh tir su khir TNT khi ¢6 su
tham gia ctia nhoém old yellow enzyme duoc nhiéu
loai vi khuén sir dung d& dang nhu Pseudomonas sp.
DNT, Burkholderia sp. DNT, Commonas sp. IS 765,
Burkholderia cepacia R34, Acidovorax sp. JS42
(Spain, 1995; Zoe, Bruce, 2006).

Nhu vay, hai chiing vi khudn BQNR va BQNT2
déng vai trd quan trong trong qué trinh x1 ly nude 6
nhiém TNT & quy mé pilot phong thi nghiém. Hiéu
qué thu dugc kha quan, néng d6 TNT giam t&i 84%
s0 v6&i ban ddu 1a 1.600 ppm sau 3 tudn xir Iy bing
phuong phép kich thich sinh hoc.

Anh huéng ciia nong d TNT

Trong nuéc thdi mau dé cta cac co s& san xuét
thubc nd thi ndng dé6 TNT con lai rit cao. Do do
nhém vi sinh vét nad c6 kha ning phat trién va phan
hity TNT & nong do cao dong vai trd quan trong
trong qua trinh phan huy sinh hoc. M6t trong cac ndi
ding nghién ciru cua coéng trinh nay nham khao sat
anh huong nong d6 TNT clng nhu nong d6 thich
hop cho khd nang phét trién ciia chung Pseudomonas
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sp. BONR.

Vi khuén Pseudomonas sp. BQNR ¢é kha ning
phét trién trong khoang nong d6 TNT tir 100 dén
1000 ppm. Tai ndng d4 100 va 200 ppm ching phat
trién & mirc trung binh. Trong khoang nong d6 t
400 dén 800 ppm ching phat trién t6t. Nong do TNT
la 600 ppm thich hgp nhit cho su phat tnen cua
chiing, sinh khdi tao thanh nhiéu nhat O ndng dé
1000 ppm ching dé bi ac ché phat trién. Theo mét sb
nghién ciru nong d6 TNT la 113 ppm ¢ ché sy phat
trién cua vi sinh vat. Vi khudn Gram (+) bj c ché

—a-100 ppm
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phat trién & nong d6 TNT thép hon 50 ppm nhung vi
khuin Gram (-) vin c6 kha ning phat trién & nong dé
TNT trén 100 ppm (Ben ef al., 2005). Ngudn nuée
thdi sir dung trong nghién ciru ¢6 nong do TNT lén
dén 1.600 ppm. Nhu véy, ching BQNR van c6 kha
nang phat trién & néng do 1. 000 ppm la hoan toan
phit hop. Py 12 mét dic didm rat thuan loi dé img
dung ching trong phan hay sinh hoc bang phuong
phap kich thich sinh hoc, lam giau sinh hoc hodc xu
1y trong cac bioreactor vdi cac diéu kién ¢ thé kiém
soat dugc.

—2- 200 ppm -a4— 400 ppm

8600 ppm -+ 800 ppm —e— 1000 ppm
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Hinh 4. Anh hudng ciia ndng do TNT dén kha nang phat trién cta chiing BQNR.

KET LUAN

Hai ching vi khudn BQNR va BQNT2 duoc
phén [4p tir ngudn nudce 6 nhiém TNT véi nbng dd
rit cao 1.600 ppm dang dugc xir Iy bing phuong
phap phén huay sinh hoc quy mé 10 1. Chung BQNT?2
¢6 kba nang sinh hai loai enzyme LiP, laccase v&i
hoat tinh I4n luot 1a 249 U/l va 15 U/L Hoat tinh
LiP, MnP cia ching BQNR 1a 52,5 U/l va 251,2 U/L.
Chung BQNT2 twong ddng cao nhit véi vi khuin
Achromobacter xylosoxidans va dugc dat tén la
Achromobacter sp. BQNT2 (FJ179539). Ching
BQNR c6 quan hé gin gii nhit voi loai
Pseudomonas  stutzeri va dugc dat tén la
Pseudomonas sp. BQNR (EU741649). Sau 5 ngay
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nudi ciy, vi khudn Pseudomonas sp. BQNR phén
hay dugc 99,35% TNT véi ndng d6 ban déu 1a 100
ppm. Chuing nay phat trién t6t nhit tai ndng d6 TNT
600 ppm & 37°C.

Loi edm on: Co‘ng trinh nay dioc thyc hién nho sy
hé tro kinh phi ciia Dé tai: “Nghién cteu xir ly tdy
déc cdc hop chat hitu co chua Cl bing phuong phdp
héa hoc va sinh hoc tién tién”.
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CHARACTERIZATION OF BACTERIAL ISOLATES FROM DETOXIFICATION
BIOTREATMENT OF 2,4,6-TRINITROTOLUENE CONTAMINATED WASTEWATER

Dang Thi Cam Ha’, Nguyen Quang Huy, Nguyen Thanh Thuy

Institute of Biotechnology

SUMMARY

Aerobic bacteria play a very important role in biodegradation and detoxification of wastewater
contaminated 2,4,6-trinitrotoluene (TNT). Decomposition process depends on the presence of intracellular
and/or extracellular enzymes. Two bacterial strains BONR and BOQNT2 were isolated from explosive
wastewater containing 1600 ppm TNT sbowed ability in production of extracellular enzyme. In mineral salt
medium containing 100 ppm TNT inoculated with BQNR strain, activity of peroxidase enzymes were
determined at different level, 52,5 U/ for LiP and 251,2 U/| for MnP. Strain BQNT2 produced LiP and laccase
with activity 24,9 U/l and 15 U/, respectively. The full sequence of BQNR 16S rRNA gene has a high
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homology to Pseudomonas stutzeri species and it was classified as Pseudomonas sp. BQNR. The 16S rRNA
gene sequence of BQNT2 showed high similarity to Achromobacter xylosoxidans and named as Achrombacter
sp. BQNT2. These sequences of two BQNR and BQNT2 examined strains were deposited in the GenBank with
accession number EU741649 and FJ179539, respectively. In shaking with mineral salt medium containing 600
ppm TNT, at 37°C bacterium BQNR showed best growth. In cultural medium BQNR strain removed 99,35%
TNT with initial concentration 100 ppm after 5 days.

Keywords: 2,4,6-Trinitrotoluene (TNT), Achromobacter, Biodegradation, extracellular enzyme, Pseudomonas
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