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Viin Cdng nghe sinh hgc 

TOM TAT 

Vi khuan hieu khi ddng mpt vai frd rat quan frpng frong phan buy sinh hpc va loai bd ddc td cua nudc thai 
bi 6 nhiem 2,4,6-trinifrotoluene (TNT). Qua trinh phan buy nay phu thupc vao su cd mat cua cac enzyme npi 
bao va/hoac ngoai bao; Hai chung vi khuan BQNR va BQNT2 dupc phan lap tir nudc thai chua 1600 ppm 
TNT cho thay kha nang sinh enzyme ngoai bao. Chung BQNR dugc nuoi cay trong mdi trudng mudi khoang 
chira 100 ppm TNT, boat tinh enzyme peroxidase duac xac dinh d mile dp khac nhau, 52,5 U/l doi vdi LiP va 
251,2 U/l ddi vdi MnP. Chimg BQNT2 sinh LiP va laccase vdi boat tinh ldn lugt la 24,9 U/l va 15 U/l. Trinh ty 
day dil gen 16S rRNA chung BQNR cd dp tuang ddng cao vdi loai Pseudomonas stutzeri va dugc phan loai la 
Pseudomonas sp. BQNR. Trinh tu gen 16S rRNA cua chiing BQNT2 gidng vdi Achromobacter xylosoxidans 
va dugc dat ten la Achromobacter sp. BQNT2. Trinh tu hai chung BQNR va BQNT2 dugc dang ky fren 
GenBank cd ma sd lan luot la EU741649 va FJl79539. Tren mdi tmdng mudi khoang chira 600 ppm TNT, d 
37°C frong dieu kien lac, chung BQNR phat trien tot nhat. Sau 5 ngay nudi cay, chung BQNR loai bd dugc 
99,35% TNT vdi ndng dp ban dau 100 ppm. 

Tic khoa: Achromobacter, enzyme ngoai bdo, phdn hity sinh hoc, Pseudomonas, 2,4,6-Trinitrotoluen (TNT) 
• q B f i i r j i f i '. ; . /< yi ':••» • • •••: . . 

MdDAU .• : / , . . • ; ( - : ; . , , , . , 

2,4,6-trinifrotoluen (TNT) la loai thuoc no dugc 
san xuat, su dung pho bien frong linh vuc quan sy va 
phi quan sy tir nam 1902. Sy phat trien cua nganh 
cong nghiep khai thae mo sit dyng thuoc no de pha 
da, dao ham luon tiem an nguy ca 6 nhiem moi 
trudng. Dac biet, nudc thai tir quy frinh san xuat 
thuoc no CO chiia TNT va nhieu hgp chat mach vong 
nifro khac vdi nong do rat cao. Tai mgt so khu vyc 
thuoc xi nghiep san xuat thuoc no phuc vu cho nganh 
cong nghiep khai thae than cua tinh Quang Ninh, 
nguon nudc xung quanh deu da bi 6 nhiem TNT 
nghiem frgng. Nong do TNT frong nudc thai cao tdi 
1.600 ppm va nudc co man do sam. Chat nay co dgc 
tinh cao doi vdi nhieu sinh vat, d nong do 20 mg 
TNT/1 lie che sy phat trien cua nam (Esteve et al, 
2001). Vi khuan Gram (-I-) bi lie che phat trien d 
nong do thap ban 50 mg TNT/1, frong khi do vi 
khuan Gram (-) van c6 kha nang phat trien dugc d 
nlng do fren 100 mg TNT/1 (Ben et al, 2005). Di i 
vdi con ngudi, TNT dugc biet den la chat gay ung 
thu nhom C, gay hong gan, roi loan chiic nang ca the 
dan den cac benh ve dudng tieu boa va bo hap 
(Smets et al, 2007). 

Phuang phap phan buy sinb hgc co nhieu uu 
dilm do hieu qua xu ly cao va than thien voi moi 

trudng nen dugc nhieu quoc gia tien tien tien the 
gidi ap dyng. Rat nhieu vi sinh vat dugc nghien ciiu 
CO kha nang phan buy TNT thuoc nhom nam dam va 
nam myc P. chrysosporium, Phlebia radiate, 
Trametes vericolor; xa khuan Streptomyces 
viridosporus T7A, Streptomyces sfrain SRIO, 
Streptomyces chromofuscus A l l va chiem uu the 
nhat la vi khuan vdi dai dien thuoc cac chi 
Pseudomonas, Enterobacter, Clostridium, 
Desulfovibrio, Achromobacter, Alcaiigenes, 
Burkholderia.... chung sir dyng TNT nhu nguon 
nifrogen, mgt so it sir dyng lam nguon carbon va 
nang lugng cho qua trinh sinh trudng (Spain, 1995, 
Esteve et al, 2001, Nyanhongo et al, 2005). Cac 
enzyme ngi bao va ngoai bao co vai fro dac biet quan 
frgng tham gia vao qua trinh phan buy sinh hgc TNT. 
Enzyme ngoai bao phan buy lignin gom lignin 
peroxidase (LiP), manganese peroxidase (MnP) va 
laccase co kha nang phan buy roi khoang hoa hoan 
toan TNT ciing nhu cac san pham chuyen boa tir 
T N T la aminodinitrotoluene (ADNTs) (Nyanhongo 
et al, 2005). Ba enzyme nay con tham gia vao qua 
trinh phan buy nhieu hgp chat mach vong co cau tnic 
tuong ty lignin nhu cac hydroeacbon tham da vong 
( P A H S ) , polyphenol, cac hgp chat chira Cl (dioxin), 
thuoc nhuom va thuoc no (Nyanhongo et al, 2005). 
Sy khoang boa TNT khi co mat ciia LiP va MnP da 
dugc chiing minh xay ra frong moi truang nuoi cdy 
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nam dam Phanerochaete chrysosporium va Phlebia 
radiate (Aken et al, 1999; Nyanhongo et al, 2005). 
Gan day, mgt so nghien ciru da de cap den kha nang 
sinh tong hgp enzyme phan buy lignin d vi khudn. 
Nhu vay, vi khuan la doi tugng co nhieu trien vgng 
de len men thu cac loai enzyme va la nhom vi sinh 
vat quan frgng nhat frong bioreactor xir ly nudc bi 6 
nhiem chat hiiu ca kho phan buy. 

Myc dich cua nghien cim nay nham danh gia kha 
nang phat trien, phan buy TNT, sinh tong hgp ba 
enzyme ngoai bao LiP, MnP va laccase cua cac 
chung vi khuan. Dong thdi phan loai hai chung vi 
khuan phan buy TNT phan lap tir nudc thai bi 6 
nhiem TNT dang dugc xir ly bang phuang phap kich 
thich sinh hgc d quy mo pilot phong thi nghiem. 

NGUYEN LIEU VA PHUONG PHAP 

Nguyen lieu 

Mau nuac thai bi 6 nhiem TNT lay tit co sd san 
xuat thuoc no phyc -vy cho nganh cong nghiep khai 
thae than dang xir ly bang cong nghe phan hiiy sinh 
hgc a quy mo 10 1 frong dieu kien phong thi nghiem 
da dugc sir dung de phan lap vi khuan. 

Phuo'ng phap nghien ciru 

Phan lap chiing vi khuan c6 kha nang phat trien 
fren moi truo'ng chiia TNT bang phuang phap lam 
giau voi 3 lan lac fren moi truong muoi khoang chira 
TNT voi nlng do 100 ppm, d 37°C, tic do ldc 200 
vong/phiit. Moi frudng muoi khoang sir dyng frong 
nghien cim co tbanb pban nhu sau K2HPO4 11,3 g/l, 
KH2PO4 4,84 g/l, MgS04 0,16 g/l, NaCI 8,0 g/l va 
(NH4)2S04 0,5 g/l. 

Khdo sdt khd ndng sinh enzyme LiP, MnP vd 
laccase 

Hoat tinh LiP dugc xac dinh theo phuong phap 
ciia Crawford va dong tac gia (1993) sir dung 2,4-
DCP lam ca chat, bieu hien bang sy gia tang hdp thy 
anh sang d budc song 510 nm (8510 = 29100 M"'cm' 
'). Hoat tinh MnP dugc xac djnh theo phuang phap 
dugc mo ta bdi Wunch va ding tac gia (1997). 
Trong phuo'ng phap nay guaiacol dugc sir dyng la co 
chat, bieu hien bang sy gia tang hdp thy anh sang d 
budc song 465 nm (8455 = 12100 M''cm'). Hoat tinh 
laccase dugc xac dinh theo phuong phap cua Han va 
dong tac gia (2005) sir dyng ABTS lam co chdt, bilu 
hien bang sy gia tang hap thy anh sang a buac song 
420 nm (8420 = 36000 M-'cm-'). 

Mgt dan vi boat tinh enzyme (U/l hay U/ml) la 
lugng enzym cdn thilt dl chuyin hoa 1 pmol co chdt 
frong mgt phiit. 

Khd ndng phdn huy TNT 

Kha nang phan buy TNT dugc xac dinh theo 
phuang phap cua Hi Vilt Quy (1999) doi vai cac 
hgp chat polynifro vong tham. Sy thay dii TNT 
frong moi trudng dugc do bang phuang phap so mau 
sau khi chiet bang benzen va len mau bang dung 
dich NaOH trong dung moi aceton. 

Phdn loai vi khudn 

Vi khuan dugc phan loai bang each xac dinh va 
so sanh frinh ty gen ma boa 16S rRNA vdi cac chung 
vi khuan da dugc cong bo fren ngan bang gen quoc 
te. DNA tong so cua hai chung vi khuan BQNR va 
BQNT2 dugc tach va sir dyng lam khuon cho phan 
ling PCR. Sir dyng cap moi (1 IF) gtt tga tec tgg etc 
ag va (1492R) ggy tac ctt gtt acg actt de nhan gen ma 
hoa 16S rRNA vdi kich thudc khoang 1.500 bp. San 
pbam PCR dugc gan vao vector PCR 2.1, bien nap 
vao vi khuan E. coli INVaF'. Trinh ty nucleotide gen 
ma hoa 16S rKNfA dugc xac dinh bang may xac dinh 
trinh ty nucleotide ty dgng ABI PRISM 3130x/ 
Genetic Analyzer. Cay phat sinh chiing loai dugc 
xay dyng bang phan mem Clustal X, ChromasPro 
version 1.4.1 va trinh ty gen ma hda 16S rRNA hai 
chung BQNR, BQNT2 dugc dang ky fren GenBank. 

• • .••! ; i ! : i l ! ; > ( J at-.: 

KET QUA VA T H A O L U A N 

Dac diem hinh thai ciia hai chiing vi khuan 
BQNR va BQNT2 

Hai chung BQNR va BQNT2 dugc nuoi d 37°C 
fren moi trudng muoi khoang thach khong co va co 
100 ppm TNT. Sau 5 ngay, khuan lac cua chung 
BQNR phat trien thanh hinh fron, be mat tron uat, 
loi bong va co mau do fren moi trudng chira TNT 
(Hinh IA) va mau tiang due fren moi trudng khong 
CO TNT (Hinh IB). 

Chiing BQNT2 co khuan lac hinh fron, bl mat 
loi bong, nhay, mau vang nhat va lam dye moi 
trudng xung quanh khi co TNT (Hinh 2A) va mau 
trdng siia khi khong co TNT (Hinh'2B). 

Nhu vay, co kha nang hai chung vi khudn 
BQNR va BQNT2 da sic dung TNT dl phat friln. 
Da so vi khuan sir dyng va phan buy TNT nhd he 
enzyme ngi bao. Nhieu cong trinh nghien ciiu cdng 
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bo cac san phdm tir qua trinb phan buy TNT bdi vi 
khuan dugc tich ty trong sinh khii t l bao nhu 
hydroxylamino dinitrotoluen (HADNT), 
aminodinitrotoluen (ADNT), diaminonitrotoluen 
(DANT), cac hgp chdt azoxyl trinitrotoluen (AZT) 

(Esteve et al, 2001; Smets et al, 2007). Nhu vay 
CO kha nang chung BQNR va BQNT2 da phan huy 
TNT va tich tu cac san pham tuong ty trong sinh 
khoi te bao nen phat trien thanh cac khuan lac co 
mau do va mau vane. 

3P! * . , ' " l ^ f ' K " JlK •'''" Ji^^ 
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Hinh 1. Hinh thai khuan lac chung BQNR tren moi trudng cd TNT (A) va khdng cd TNT (B). 

Hinh 2. Hinh thai khuan lac chung BQNT2 tren mdi trudng cd TNT (A) va khdng cd TNT (B). 

Kha nang sinh enzyme LiP, MnP va laccase 

He enzyme ngoai bao phan buy lignin bao gom 
LiP, MnP va laccase co vai tro quan trgng tham gia 
vao qua trinh phan buy cac hgp chat 6 nhiem mach 
vong nhu PAHs, dioxin, DDT, HCH va TNT v.v. 
(Nyanhongo et al, 2005). Trong nghien ciru nay kha 
nang sinb ba loai enzyme LiP, MnP va laccase ciia 
hai chung vi khudn BQNR va BQNT2 da dugc tien 
hanh ngbien ciiu. Sau 3 ngay nuoi cay fren moi 

trudng muoi khoang chua 100 ppm TNT, dich moi 
trudng dugc xir ly loai sinh khoi te bao va su' dung 
de xac dinb boat tinh enzyme. 

Chung BQNR co kha nang sinh tong hgp hai 
loai enzyme LiP, MnP va khong co boat tinh laccase. 
Con chung BQNT2 sinh tong hgp dugc LiP va 
laccase. Day la nhirng dac diem rat quan trgng ciia 
bai chung vi khuan nay. Cho den nay, chua c6 nhieu 
cong bo ve kha nang sinh enzyme ngoai bao 
peroxidase va laccase a vi khuan. Gan day, mot so 
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cong trinh nghien ciru cong b l vi khuan Bacillus, 
Pseudomonas, Arthrobacter co kha nang sinh ting 
hgp enzyme thuy phan lignin (Kumar et al, 2006). 
Tuy nhien, cac nghien ciru ve kha nang sinh hai loai 
enzyme peroxidase nay tren doi tugng vi khudn chua 
dugc tien hanh. Duy nhat enzyme laccase da dugc 
nghien ciru a vi khuan Bacillus subtilis. Bacillus 
halodurans va Bacillus licheniformis (Martins et al, 
2002; Koschorreek et al, 2008). Song con dudng 
phan hiiy va khoang hoa hoan toan TNT khi co sy 
tham gia cua cac enzyme ngoai bao LiP, MnP va 
laccase da dugc chirng minh a cac loai nam dam. 
Cac loai nam Phanerochaete chrysosporium, 
Trametes versicolor, Nematoloma frowardii, Phlebia 
radiata... deu co kha nang khoang hoa tryc tiep TNT 
(Nyanhongo et al, 2005). Mgt so nghien cim sir 
dyng enzyme LiP va MnP da dugc tinh sach de danh 
gia kha nang phan huy va cac san pham tir chuyen 
hoa cua TNT da dugc tien hanh. Enzyme LiP (H8) 
tach tir nam P. chrysosporium co kha nang chuyen 
hoa 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 tir nam P. 
radiata co kha nang khoang hoa 22%o TNT va 76% 
2-amino-4,6-dinitrotoluen sau 5 ngay. Khi nong do 
ADNT va DANT la 10 mg/l thi sy chuyen boa xay ra 
duai 2 ngay va 3 h (Aken et al, 1999). 

Bang 1. Kha nang sinh tong hop enzyme LiP, iVInP va 
laccase. 

Chung vi LiP (U/l) IVInP (U/l) Laccase 
khuan (U/l) 

BQNR 

BQNT2 

52,6 

24,9 

215,2 

15 

(-): Khong xac dinh dugc 

Chung BQNR sinb tong hgp hai loai enzyme 
ngoai bao LiP va MnP; chiing BQNT2 lai co hoat 
tinb LiP va laccase do do neu dugc toi uu moi trudng 
de tang hieu qua sinh ba enzyme ngoai bao nay ciia 
ca hai chung thi hieu qua xu' ly se cao ho'n. Dong 
thdi hai chiing BQNR va BQNT2 co the dugc lya 
chgn de nghien cuu len men thu enzyme tho, xac 
dinh cac dac tinh cua LiP, MnP va laccase tren ca sa 
so sanh vdi ba enzyi-ne nay 6' nhiing loai nam dam da 
dugc nghien cu'u truoc do. Cac enzyme peroxidase 
va laccase dugc hai chimg nay sinh ra la doi tugng 
cho nghien ciru thu nghiem kha nang phan buy va 

loai mau nuac thai TNT. Huang nghien cii'u nay theo 
cong nghe tang cudng sinh hgc sir dyng tap doan vi 
sinb vat b l sung vao bioreactor hay sir dung enzyme 
tho dl loai bo TNT cung nhu cac dan xuat va san 
phdm chuyin hoa tir TNT trong ddt va nudc bi 6 
nhiem. 

Phan loai hai chiing vi Idiudn BQNR va BQNT2 

Gen ma boa 16S rRNA ciia hai chimg vi khuan 
BQNR va BQNT2 dugc tach dong pban loai phan t i 
bang phuong phap so sanh trinh ty gen ma hoa 16S 
rRNA voi cac chung vi khuan da dugc cong bo tren 
ngan hang gen. 

Trinh ty gen ma boa 16S rRNA cua chung BQNT2 
CO quan he gan giii vdi cac dai dien thuoc chi 
Achromobacter va do tuong dong cao nhat vdi vi khuan 
Achromobacter xylosoxidans (99%). Ngoai ra, chiing 
nay ciing co do tuang dong cao vai vi khuan 
Alcaiigenes xylosoxidans tdi 99%. Trinh ty gen ma hoa 
16S rRNA cua chung da dugc dang ky tien GenBank 
voi ma so FJ179539 va co ten la Achromobacter sp. 
BQNT2. Hai vi khuan Achromobacter xylosoxidans va 
Alcaiigenes xylosoxidans co kha nang phan buy mot so 
hgp chat nhu PAHs, 2,4,6-tribromophenol, p-
nifropbenol... (Niansheng Wan et al, 2007; Nishino et 
al, 2000). Chiing vi khuan Achromobacter 
xylosoxidans Ns dugc phan lap tir fram tich dam lay co 
kha nang phan hiiy p-nifrophenol. Chung nay sir dung 
p-nifrophenol nhu nguon carbon, nita va nang luong 
duy nhat, chju dugc nong do len tdi 1,8 mM, pban buy 
hoan toan sau 7 ngay 6 dieu kien hieu khi (Niansheng 
Wan era/., 2007). 

So sanh trinh ty gen ma boa 16S rRNA cua 
chung BQNR la chung thir hai trong nghien ciiu nay 
vai cac chung vi khuan da dugc cong bo tren ngan 
hang gen quoc te cho thay do tuang dong cao voi cac 
loai thuoc chi Pseudomonas nhat la loai 
Pseudomonas stutzeri (98%). 

Trong so cac chung gan giii, chimg 
Pseudomonas stutzeri co kha nang phan buy dau 
diezel, Pseudomonas sp. Swl phan buy chat diet co, 
Pseudomonas sp. HDGl phan huy PAHs, 
Pseudomonas sp. N9-5 phan buy dau. Nhieu loai 
thuoc chi Pseudomonas nhu Pseudomonas putida, 
Pseudomonas aeruginosa, Pseudomonas fliiorescen, 
Pseudomonas savastanoi dugc nghien cu'u va chirng 
minh co kha nang phan buy TNT cimg nhilu hgp 
chdt biru ca kho phan buy khac (Esteve et al, 2001). 
Dac biet hai vi khuan P. savastanoi va P. aeruginosa 
chung MX khoang boa dugc 1 - 2% TNT co trong 
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moi trudng nuoi cdy (Oh et al, 2003; Martin et al, 
1997). Chung BQNR da dugc dat ten Pseudomonas 
sp. BQNR va frinh ty ddy du gen ma boa 16S rRNA 
fren GenBank co ma s l la EU741649. Dua tren trinb 

ty gen va do tuang dong vai cac chiing vi khuan 
dugc so sanh chiing toi xay dyng cay phat sinh 
chung loai cua vi khuan Pseudomonas sp. BQNR 
(Hinh 3). 

Pseuc/omonas sfufzer/(AF063219) 

Pseudomonas stutzeri (AJ270451) 

Pseudomonas stutzeri strain PTG4-15 (EU603456) 

Pseudomonas sp. Rs87 (AM905943) 

Pseudomonas sp. SEJDNl (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) 

Pseudomonas stutzeri strain DCP-Ps1 (EU331404) 

Hinh 3. Cay phat sinh chung loai cua vi khuan Pseudomonas sp. BQNR 

Kha nang phan hiiy TNT 

Sau 5 ngay nuoi cay tren moi trudng muoi 
khoang chiia TNT nong do 100 ppm, dich moi 
trudng dugc sir dung de phan tich lugng TNT con lai 
nham danh gia kha nang phan buy. Vi khuan 
Pseudomonas sp. BQNR phan buy dugc 99,35% 
lugng TNT co frong moi trudng. Chung 
Pseudomonas sp. BQNR phan buy tot TNT khi so 
sanh vdi cac chung da nghien ciiu. Tac gia Oh va 
dong tac gia (2003) cong bo vi khuan Pseudomonas 
aeruginosa chung MX phan buy dugc 100% TNT 
vdi nong do ban dau la 100 mg/l. Rieng chung 
BQNT2 se dugc danh gia kha nang phan buy TNT d 
cong trinh sau. Cho den nay, co nhieu ngbien cim 
chimg minh kha nang phan buy TNT cua cac chiing 
vi khuan hieu khi, ky khi va ky khi khong bat buoc. 
Da so chiing su dung TNT lam nguon nifrogen, mgt 
so CO kha nang sir dyng lam nguon nifrogen duy 
nhat. Cac san phan tir sy phan buy TNT bai vi khuan 
bao gIm HADNTs, ADNTs, DANTs, TAT, DNT, 
phirc he hydrit-TNT Meisenbeimer... trong do 
ADNTs, DANTs lai de dang bi phan buy va khoang 
hoa hoan toan nha cac enzyme pban buy lignin 

(Esteve et al, 2001; Nyanhongo et al, 2005). San 
pham DNT dugc tao thanh tir sy khir TNT khi co sy 
tham gia cua nhom old yellow enzyme dugc nhieu 
loai vi khuan sir dung de dang nhu Pseudomonas sp. 
DNT, Burkholderia sp. DNT, Commonas sp. JS 765, 
Burkholderia cepacia R34, Acidovorax sp. JS42 
(Spain, 1995; Zoe, Bmce, 2006). 

Nhu vay, hai chung vi khuan BQNR va BQNT2 
dong vai tro quan frgng tiong qua trinh xu ly nudc 6 
nhiem TNT a quy mo pilot phong thi nghiem. Hieu 
qua thu dugc kha quan, nong do TNT giam tai 84% 
so vdi ban dau la 1.600 ppm sau 3 tuan xir ly bang 
phuong phap kich thich sinh hgc. 

Anh huong ciia nong do TNT 

Trong nudc thai mau do cua cac ca sd san xuat 
thuoc no thi nong do TNT con lai rat cao. Do do 
nhom vi sinh vat nao co kha nang phat trien va phan 
buy TNT d nong do cao dong vai tro quan trgng 
trong qua trinh phan buy sinh hgc. Mgt trong cac noi 
dung nghien cim cua cong trinb nay nham khao sat 
anh hud'ng nong do TNT ciing nhu nong do thich 
hop cho kha nang phat trien cua chung Pseudomonas 
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sp. BQNR. 
Vi khuan Pseudomonas sp. BQNR co kha nang 

phat tiien tiong khoang nong do TNT tir 100 den 
1000 ppm. Tai nong do 100 va 200 ppm chiing phat 
frien d mite tiung binh. Trong khoang nong do tir 
400 den 800 ppm chung phat frien tot. Nong do TNT 
la 600 ppm thich hgp nhat cho sy phat trien ciia 
chung, sinh khoi tao thanh nhieu nhat. 0 nong do 
1000 ppm chiing da bi lie che phat trien. Theo mgt so 
nghien ciiu nong do TNT la 113 ppm lie che sy phat 
trien cua vi sinh vat. Vi khuan Gram (-I-) bi iic che 

phat triln d nlng do TNT thdp ban 50 ppm nhung vi 
khudn Gram (-) vdn co kha nang phat friln d nong do 
TNT fren 100 ppm (Ben et al, 2005). Nguin nuac 
thai sit dyng frong nghien cim co nong do TNT len 
din 1.600 ppm. Nhu vay, chung BQNR van co kha 
nang phat trien d nlng do 1.000 ppm la hoan toan 
phu hgp. Day la mgt dac diem rat thuan lgi de iing 
dyng chiing frong phan buy sinh hgc bang phuang 
phap kich thich sinh hgc, lam giau sinh hgc hoac xu 
ly frong cac bioreactor vdi cac dieu kien co the kiem 
soat duac. 

0.6 

0.5 

0.4 

<o 
Q 0.3 
O 

0.2 

0.1 
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Hinh 4. Anh hudng cua ndng dp TNT den kha nang phat trien cua chung BQNR. 

KET LUAN 

Hai chung vi khuan BQNR va BQNT2 dugc 
phan lap tir nguon nudc 6 nhiem TNT vai nong do 
rat cao 1.600 ppm dang dugc xu ly bang phuang 
phap phan buy sinh hgc quy mo 10 1. Chung BQNT2 
CO kha nang sinh hai loai enzyme LiP, laccase vdi 
boat tinh ldn lugt la 24,9 U/l va 15 U/l. Hoat tinh 
LiP, MnP cua chung BQNR la 52,5 U/l va 251,2 U/l. 
Chung BQNT2 tuang dong cao nhat vai vi khudn 
Achromobacter xylosoxidans va dugc dat ten la 
Achromobacter sp. BQNT2 (FJl79539). Chung 
BQNR CO quan he gan gQi nhat vdi loai 
Pseudomonas stutzeri va dugc dat ten la 
Pseudomonas sp. BQNR (EU741649). Sau 5 ngay 

nuoi cay, vi khuan Pseudomonas sp. BQNR phan 
buy dugc 99,35% TNT vdi nlng do ban ddu la 100 
ppm. Chung nay phat trien tot nhat tai nlng do TNT 
600 ppm d 37''C. 

Ltri cam on: Cdng trinh ndy dugc thuc hiin nhd sir 
hd trg kinh phi ciia Di tdi: "Nghiin cim xir ly tdy 
dgc cdc hgp chdt hiru co chira Cl bdng phuong phdp 
hda hoc vd sinh hoc tien tien ". 
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CHARACTERIZATION OF BACTERIAL ISOLATES F R O M DETOXIFICATION 
BIOTREATMENT OF 2 ,4 ,6-TRINITROTOLUENE C O N T A M I N A T E D 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-trinifrotoluene (TNT). Decomposition process depends on the presence of infracellular 
and/or exfracellular enzymes. Two bacterial sfrains BQNR and BQNT2 were isolated from explosive 
wastewater containing 1600 ppm Tl̂ IT showed ability in production of exfracellular enzyme. In mineral salt 
medium containing 100 ppm TNT inoculated with BQNR sfrain, activity of peroxidase enzymes were 
determined at different level, 52,5 U/l for LiP and 251,2 U/l for MnP. Strain BQNT2 produced LiP and laccase 
with activity 24,9 U/l and 15 U/l, respectively. The full sequence of BQNR 16S rRNA gene has a high 

' Author for correspondence: Tel: 84-4-38360892; Fax: 84-4-38363144; E-mail: danscamha(a),iht ac. 

395 



- WiO«. .x-.H'f-gHr. :(> n, Dang Thi Cam Ha et al. 

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 f 
sp. BQNT2. These sequences of two BQNR and BQNT2 examined strains were deposited in the GenBank with , 
accession number EU741649 and FJl79539, 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. • • r, • . .•. 

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