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TOM TAT 

Cong nghe phan buy sinh hpc cac hpp chat hiiu ca kho phan buy la mpt bien phap xit ly mang lai bieu qua 
cao, CO the khoang boa hoan loan cac chat 6 nhiem nguy hiem ma khong tao ra cac san pham thii cap. Thit 
nghiem xu ly hdn hpp cbSt 6 nhiem DDT, DDD, DDE, HCH... da dupc tiSn hanh frong bioreactor 100 kg. De 
danh gia vai fro vi sinh vat tham gia ttong qua trinh phan huy, cac nghien cuu phan lap va xac dinh Idia nang 
phan buy hon hpp thuoc trit sau ttong do co DDT va hai din xuit la DDD, DDE bdi mpt so chimg da dupc 
thuc hien doi vdi mau dat 7 ngay sau xii ly. Nam chiing nam spi va 2 chimg vi Idiuan da dupc phan lap co kha 
nang phan buy sinh hpc DDT. Trinh ty gen ma hoa 18S rRNA ciia FNA4 co miic taong dong 99 - 100%) vai 
cac chung nam spi thupc nganh nam nang Ascomycetes, nganh phu Pezizomycotina va chi Aspergillus. Dya 
tten cac dac diem hinh thai khuan lac, bao ta va so sanh mpt phan trinh ty gen ma hda 18S rRNA chiing FNA4 
dupc xep vao chi Aspergillus va cd ten la Aspergillus sp. FNA4. Trinh ty doan gen nay da dupc dang ky tren 
ngan hang gen vai ma sd EU795695. Sau 14 ngay nuoi cay, chung nam FNA4 da phan hiiy dupc 94,5% hon 
hop DDT, DDE va DDD so vdi mau khong co vi sinh vat. Ciing sau thdi gian 14 ngay, tat ca cac chimg nam 
deu sinh enzyme laccase. Trong nam chiing nay, FNA4 chi sinh ra enzyme laccase vai boat lyc la 15,4 U/l. 
Bon chiing FNAl, FNA2, FNA3 va FNA5 khong nhiing sinh ra laccase vdi hoat luc theo thii ty la 30,9; 33,8; 

• • 9,2; 12,3 U/l ma FNAl va FNA2 con sinh ra hgnin peroxidase vai boat tinh thii tu la 187,1 U/i, 34,6 U/l. Hai 
chiing FNA3 va FNA5 sinh manganese peroxidase vdi boat tinh kha cao ttong moi trudng co DDT lan lupt 
1076,0 U/l, 470,8 U/l. 

Tie khoa: Bioreactor, DDT, enzyme ngogi bdo, FNA4, ISSrRNA 

MODAU 

Theo thdng ke ciia Bp Tai nguyen Moi tradmg 
ngay 13/8/2007, hien nay nudc ta cdn 108 tan hda 
chat bie ve thuc vat nguy hai, chiem 8 trcng 12 hgp 
chat hflru ce khd phan huy (POPs) v i 55.000m^ dit 
nhiem hoac lan cac leai hda chat nay, ttong do cd 
l,l,l-trichlere-2,2-bis (p-chlerophenyl) ethane 
(DDT) nlm rii ric d 23 tinh, die biet dien tich dat bi 
d nhiem ning dugc tim thay tai cic dia phucmg nhu 
Nghe An (Kim Lien I v i II, Nam Din), Thii 
Nguyen, Tuyen Quang... Tinh dec cua DDT dupc 
biet den nhu la mpt chat cd khi nang gay ung thu 
che ngudi va dpng vat, gay dot bien v i la chat gay 6 
nhiim moi trudmg tdn tai lau dai frong ty nhien 
(Francis et al, 1976). Trcng cic khu vyc d nhiem 
DDT luon di kem vdi su xuat hien cua 1,1-dichlero-
2,2-bis (p-chlerephenyi) ethane (DDD) v i 1,1-
dichloro-2,2-bis (p-chlorephenyl) ethylen (DDE). Ci 
DDD v i DDE deu la sin pham chuyen hda cua 
DDT. DDD la sin pbam trang gian ciia qui trinh de 
khir Cl ciia DDT bdi vi sinh vat hoac ket qui cua 
phin img hda hoc. DDE la sin pham cua qui trinh 

kbit HCl cua vi khuan sau phin img quang hda DDT 
cua inh sing mat ttdi (Aislabie et al, 1997). 

D I xir ly d nhiim DDT, DDE, DDD, fren thl 
gidi ciing nhu d Viet Nam da cd mgt sd phuomg phip 
khu doc khic nhau dugc nghien cuu va ip dung nhu 
phuomg phip thieu dot d nhiet do cao, chdn lap, cd 
lap, hda ly, sinh hpc... Phuomg phip phan buy sinh 
hpc l i mpt frong cic phuomg phap dugc quan tam 
hien nay de tinh an toan va chi phi thap. Trong cic 
tip doin vi sinh vat tham gia phan buy, chuyen hda 
bin hgp DDT, DDD, DDE, HCH... thi nlm cd cic 
enzyme peroxidase v i vi khuin phan buy 
chlorophenyl dang dugc img dyng cho cic qui trinh 
phan buy thudc trir sau thugc nhdm POPs (Aislabie 
et al, 1997). Phucmg phap kich thich sinh hpc thye 
hien d bioreactor hieu khi 100 kg l i mot frong cic 
phuomg phip ciia cdng nghe phin buy sinh hpc dang 
dugc phdng cdng nghe sinh hgc mdi tradng, Vien 
CNSH thye hien de xit ly dat nhiem hdn hgp ciia 
DDT, DDD, DDE, Hexachlorocyclerohexane 
(HCH), Heptachlor, Aldrin, Diendrin, Endrin d ndng 
dp kha cao. Trong cdng trinh niy, chiing tdi trinh 
bay ket qua phan lap, phan loai va kha nang phan 

125 



Nguyin Nguyen Quang & Dang Thi Cam Ha 

buy DDT, DDD, DDE cua nam sgi va vi khuan tir 
dat dang tteng qui trinh xir ly tay dgc cac chat 6 
nhiem tren. 

NGUYEN LIEU VA PHUONG PHAP 

Phan lap cac chiing vi sinh vat tiir bioreactor hieu 
khi 

Dit nhiim DDT tai ling Heing Tru, Kim Lien, 
Nam Din, Nghe An da dugc thu thap de xir ly theo 
phuong phip kich thich sinh hgc tteng biereacter 
hilu khi 100 kg. Sau thdi gian xu: ly 15 ngiy trong 
biereacter, kit qui cho thay khdng nhiing DDT, 
DDD, DDE bi phan buy ma cic chit d nhiim khac 
nhu Dieldrin, Aldrin, Endrm va Heptachlor cung bi 
loai bd d miic do khic nhau. De dinh gia sy phin 
huy chat dgc cua nam vi vi khuan tteng biereactor, 
dit sau 7 ngiy xu ly dupc lay mau de phin lap bang 
phucmg phip lam giau 3 lan fren mdi tradmg khoing 
chiia DDT bl sung 0,1% glucose. Cic khuan lac vi 
sinh vat dugc tich sach tten mdi tradmg rin, dinh gia 
khi nang sinh tradmg, phit frien, sinh enzyme ngoai 
bao vi su dung DDT frong mdi tradmg dich tuomg ty. 

Kha nang sinh trudng va phat trien cua vi sinh 
vat phan lap tu dat xir ly tay doc hon hop thuoc 
trir sau trong do co DDT 

Dya vao khi nang phit trien fren moi tradmg 
mudi khoang vol ngudn carbon la hdn hgp ciia DDT, 
DDD, DDE vi 0,1% glucose, bin chiing FNAl, 
FNA4, BNA71, BNA73 da dugc chgn dl tiln hinh 
phan ticb kha nang phin buy sinh hpc cic chit dec 
fren. Cic binh nudi cay d 30°C, 200 vdng/phut, sau 
14 ngay miu dugc phan ticb dp tdn luu cua cic chat 
fren thilt bi GC-MS. 

Danh gia kha nang sinh enzyme ngoai bao 

Hoat tinh ciia lignin peroxidase (LiP) dugc xie 
dinh dya tren sy oxy hda 2,4 - dichlerephenol (2,4-
DCP) vdi sy cd mat ciia H2O2, bieu hien bang tang 
muc dp hap thu d buac song 510 nm (Macede et al, 
1999). 

Tuong ty manganese peroxidase (MnP) cflng 
dugc xie dinh tuomg ty vdi ca chat la phenol red va 
MnS04 tai budc sdng 610 nm, nhung sau 1 phiit thi 
dimg phin iing bang NaOH 5 M (Mercer et al, 
1996). 

Heat tinh laccase dya tren su oxy hda 
syringaldazine thanh sin pham oxy hda, hap thy 
manh d budc sdng 525 nm (Faraet et al, 2002). 

Cac chiing nlm sau 14 ngay nudi lac dugc thu 
dich dl xac dinh khi nang sinh enzyme ngoai bao 

Phan loai nam soi 

Quan sit hinh thii khuin lac chiing nlm sgi tten 
moi trudmg Czapek vi cudng sinh bio tti chimg nam 
sgi tren kinh hiln vi dien tti quang hpc (Hoing Thi 
My Hanh et al, 2004). 

Xac dinh trinh tu gen ma hoa 18S rRNA 

Cap mli EF4f (ggaaggg(g/a)tgtatttatta.g) va 
FungSr (gtaaagtcctggttccc) dugc sir dung de nhan 
doan gen ma hda 18S rRNA tit DNA tong so cua 
chimg FNA4 da tach chiet va lam sach thee 
Sambrook va Rusell (2001). Sin pharn PCR sau khi 
gin vie vector pCR®2.1 vi bien nap vio te bao E. 
coli INFaF' dugc tach, kiem tra plasmid tii td hpp 
(Sambrook, Russell, 2001). Xie dinh frinh ty dean 
gen ma hda 18S rRNA tren miy ABI PRISM 3100 
Avant Data Collection v. 1.0. vi se sinh vdi cic trinh 
ty tren GenBank. Cay phit sinh chimg loai doan gen 
ma hda 18S rRNA cua chiing FNA4 va cic chimg 
dai dien dugc xay dung dya fren cic phan mem 
Clustal X, NJ free va Bioedit. 

KET QUA VA T H A O L U A N 

Phan lap cac chiing vi sinh vat tir bioreactor hieu 
khi 

Tit mau dat xit ly sau met tuan hdn hgp DDT, 
DDD, DDE, HCH... da phan lap dugc 5 chiing nam 
sgi vi 3 chimg vi khuan. Cic chung nam dugc dat 
ten FNAl, FNA2, FNA3, FNA4 va FNA5 cd hinh 
thai khuan lac khic nhau tren ca hai mdi tradng 
mudi khoing chiia DDT cd bd sung 0,1%) glucose va 
mdi tradmg Czapek. Tren mdi tradmg Czapek, chimg 
FNA2 khuan lac trdn, be mat chic, khuan ty khi sinh 
(KTKS) mau xanh li chudi va khuan ty ca chat 
(KTCC) miu trang; cdn FNA5 khuan lac mpc rpng, 
cd 3 vdng, a tam la mau ving xanh, vdng tiep thee 
cd mau frang, vdng ngeii ciing cd mau ving, KTKS 
mau vang, KTCC mau frang. Ba chung vi khuan 
BNA71, BNA72 vi BNA73 cflng cd mauslc khic 
nhau tren mdi tradmg mudi khoing vdi ngudn carbon 
li hdn hgp DDT, DDD, DDE. 

Kha nang sinh truong va phat trien cua vi sinh 
vat phan lap tir dat xir ly tay doc DDT 

Tir 8 chiing vi sinh v|t, dya vie tic dp phat 
triln nhanh vi sy thay doi miu mdi tradmg nen 
chiing tdi da chpn hai chiing nlm la FNAl, FNA4, 
vi hai chung vi khuin BNA71, BNA73; nuoi lie d 
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200 vdng/phiit, 30°C. Phan rich, dinh gi i kha nang 
phan buy DDT va cic san phim cua cac chung 
nghien ciiu bing sic ky khdi ph i (GC/MS). Kit 

qui cho thiy ca 4 chimg vi sinh vat deu cd khi 
nang phan buy DDT, DDD, DDE a mirc dp khic 
nhau (Bing 1). 

Bang 1. Kha nang phan huy DDT, DDD, DDE bai vi sinh vat. 

Chi tieu (ppm) 

DDE 

DDD 

DDT 

long DDT 

Giam (%) 

IVIau Mau khdng co 
VSV 

60,5 

58,4 

42,2 

52,6 

FNA1 

11,2 

9.2 

6,5 

9,0 

83 

FNA4 

4,5 

3,1 

1,1 

2,9 

94,5 

BNA71 

52,0 

45,8 

40,2 

46,0 

12,5 

BNA73 

49,8 

41,8 

35,1 

42,2 

19,7 

Hai chung nam FNAl va FNA4 cd khi nang 
phan buy > 80% bin hgp DDT, DDD, DDE. Die 
biet, chiing FNA4 phan buy 94,5% tdng hdn hop 
tren. Trong khi do, hai chiing vi khuan chi cd khi 
nang phan buy 12,5 va 19,7%, ket qui niy triing vdi 
cic cdng ttinh da cdng bd lien quan den khi ning 
phan buy cic hgp chat dgc cua vi khuan v i kha nang 
niy nlm sgi thuang cao hem ban vi khuan. Aust va 
ddng tic gia (1987) da sir dung nam dam leii P. 
chrysosporium nghien ciiu xir ly DDT, sau 30 ngay 
nudi cay fren mdi tradmg thieu nitrogen, khoang 50% 
DDT da dugc chuyin hda, frong do cd 10% da dugc 
khoing hda hoan toin v i cdn lai thay xuit hien cac 
sin pham cua qui trinh frao doi chat nhu dicofel, 
FW-152 va DBP (Aislabie et al, 1997). Sir dung mpt 
chung nam dam khic de dinh gii khi ning phan hiiy 
DDT, Phanerochaete cordylines dugc nudi cay seng 
song vai P. chrysosporium, sau 35 ngiy. Water 
(1992) da cho bilt loii nlm nay loai bd 80 - 90% 
lugng DDT dua vao mdi tradmg. Tren thuc te, sy 
chuyen hda DDT bdi chimg nam dim nay van d miic 
dp thip vi vln phit hien thiy DDD, DDE v i 9 hgp 
chat khong xie dinh (Aislabie et al, 1997). 

Vi khuan v i xa khuan thudmg phan buy cic leai 
chat ddc thupc POP thap hom nam dam. Aislabie va 
ding tic gii (1999) da su dung chiing Terrabacter 
sp. DDE-1 d l nghien cuu khi ning phan buy sinh 
hpc ciia vi khuin. Kit qua cho thay, ndng dp DDE da 
giam ttr 0,1 mg/ml xuIng cdn 0,062 mg/ml (48%) 
sau 10 ngay nudi cly. 

Johnson va Kennedy (1973) da nghien ciiu hieu 
qui phan buy DDT ciia Aerobacter aerogenes va 

Bacillus subtilis lan lugt la 45 v i 30% sau 24 h vdi 
nlng do ban diu l i 5 pg/ml. Ngoii ra chung 
Ralstonia eutropha A5 chuyen hda DDT thanh cis-
2,3-Dihydrodiel DDT (Nadeau, 1998) con 
Pseudomonas acidovorans M3GY chuyen hda DDE 
thanh 1,1 -dichlore-2-(dihydroxy-4' -chlerephenyl)-2-
(4-chlorophenyl) ethylene (Aislabie et al, 1999). C5 
Viet Nam, Nghiem Ngpc Minh v i ddng tic gii 
(2007) da nghien cim chimg Streptomyces sp. 
XKNA21 cd khi nang phan buy lan lugt 180, 550, 
250 pg/ml DDT, DDE, l-chloro-2,2-
bis(pchlorophenyl) ethylene (DDMU). 

Ket qui trinh biy d tren che thay, ca 2 chimg 
nlm v i 2 chung vi khuin phin lap dugc trong qua 
trinh xu ly dit nhiim hon hgp DDT, DDD, DDE, 
HCH... trong bioreactor hieu khi deu cd kha nang 
phan buy sinh hgc thudc diet cdn triing d miic dp 
khic nhau. Nam cd muc dp phan buy tdt bom vi 
khuan bdi vi nim cd he sgi thudmg sinh enzyme 
ngoai bae boat dgng tot hom vi khuan frong moi 
tradmg ran. Tuy nhien, de tim hieu con dudng ttae 
ddi chat cua mdi chung trong 4 chiing VSV phan lap 
dugc, can tien hinh nhiing nghien cira tiep theo m i 
hieu qua hom ca la sit dyng DDT, DDD va DDE la 
cic chat dugc dinh dau phdng xa. 

Kha nang sinh enzyme ngoai bao 

C) dieu kien hieu khi, nam sgi phit trien manh, 
he khuan ty len ldi khap nei trong mdi trudmg, ngoai 
ra vdi khi nang phit trien d pH thap, sinh enzyme 
ngoai bao nen viec sir dyng nam sgi trong cdng nghe 
tay dpe cac chat hiiu co d nhiem rat c6 trien vong. 

Ill 



Thee cic cong bd mai day cua cic nhi khoa hpc 
thi he enzyme ligninolytic d cic leii nam dam nhu 
Phanerochaete, Trametes, Bjerkandera va Pleurotus 
(Hestbjerg et al, 2003; Levin et al, 2003; Verdin et 
al, 2004) cd thl pban buy nhiing hgp chat hiiu ca 
gay d nhiim nhu DDT, PAHs, TNT, HCH... thinh 
cic hgp chat carbon dom giin ma ca the sinh vat cd 
thl sir dung dugc. Cd ba enzyme chinh freng phan 
buy lignin va cac hgp chit tuomg tu li LiP, MnP va 
laccase. Ci ba loai enzyme niy deu cd khi nang 
dugc VSV sinh ting hgp khi cd mat ciia chat dinh 
duong trong mdi tradmg (Mansur et al, 2003). 
Nhflmg phin iing chinh ma he enzyme phan buy 
lignin tham gia phin img xuc tic bae gdm 
depolymerizatien, demethoxylation, decarboxylation, 
hydroxylation vi phin umg ma vdng. Ket qua tae 
thanh met sd gdc heat dpng ma cd the de dang thye 
hien cac phin iing tiep theo dl phin hiiy chat giy d 
nhiim (Reddy et al, 2001). Mpt phin ung md vdng 
hoin thanh tae ca hpi de cac leii nam khac hay vi 
khuin ttong tap doan vi sinh vat tai vi tri d nhiem su 
dung cic sin pham trang gian, tiep tuc phan buy de 
di din khoing hda hoin toan chat gay d nhiem. 

Nhung hien nay, cd rat it cdng trinh da cdng bd 
ve khi nang sinh enzyme ngoai bie cua nam sgi 
ttong qui trinh phan buy sinh hgc cic hgp chat 
POPs. Tuy nhien, ket qui phin tich hda hgc ve kha 
nang phan buy DDT, DDD, DDE cua hai chiing nam 
sgi la rat manh do viy cic chiing nam sgi cd kha 
nang sinh ra enzyme ngoai bao da de cap tren 
khdng? De tta ldi gii thiet tten, nghien ciiu xie dinh 

Bang 2. Hoat lyc enzyme ngoai bao cua 5 chung nam. 
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cic enzyme ddng vai frd quan trpng, nhat la LiP, 
MnP vi laccase da dugc tiln hanh. Kit qui cho thiy 
5 chimg diu sinh laccase, hai chiing FNAl, FNA2 
sinh LiP cdn FNA3 vi FNA5 sinh MnP. Rieng 
FNA3 sinh enzyme MnP khi cao (Bing 2). 

Theo nhiing kit qua da cdng bl gin day cho 
thiy, chi cd met chiing nlm sgi cd kha nang sinh 
enzyme ngoai bao \a Aspergillus tereus LD-1. Chung 
nay sinh ra hai loai enzyme ngoai bio li MnP va 
laccase trong dieu kien kiem (pH = 11 - 12.5), boat 
tinh enzyme trang binh ciia bai leai enzyme nay la 
0,384 U/mg (Kanayama et al, 2002). 

Tren thuc te, him lupmg enzyme peroxidase sinh 
ra freng nghien ciiu nay fren mdi tradmg phan buy 
DDT vi cic dan xuat ciia no chii khdng phii fren 
mdi trudrng gidng nhu nudi cay Aspergillus tereus 
LD-1. Do do, md ra ca hpi de nang cae boat lyc 
enzyme khi chpn dugc mdi truang toi uu de sinh 
tdng hgp enzyme thd. Trcng bai bio nay, chiing tdi 
chi danh gii met cich sa bp ve kha nang sinh 
enzyme ngoai bie ciia cic chiing nam frong mdi 
tradmg chiia DDT, DDD, DDE mi chua di sau vao 
dinh gii mdi tuomg quan giu:a khi nang phan buy 
chit ddc vi kha nang sinh enzyme ngoai bio. Chung 
FDN4 sinh enzyme ngoai bao yeu hem FNAl nhung 
thee cic cdng bd thi cimg mpt loai enzyme nhung do 
cic ca the bd me khic nhau sinh ra thi khi nang 
phan buy cic chat d nhiem ben vihig cimg khic nhau 
(Ruggaber, Talley, 2006). Do FNA4 cd die tinh nii 
bat hom cic chiing khic nen da dugc chpn de phan 
loai dinh ten. 

Chung 

Enzyme(U/l) Lignin peroxidase IManganese peroxidase Laccase 

FNAl 

FNA2 

FNA3 

FNA4 

FNA5 

187,1 

34,6 

1076,0 

470,8 

30,8 

33,8 

9,2 

15,4 

12,3 

Phan loai chung nam soi FNA4 

Mgt so dac diem hinh thdi cua FNA4 

Sau 3 ngay nudi tten mdi tradng Czapek, khuin lac 
chimg FNA4 cd mau xanh reu, bdng xdp. Sau 6 ngay 

nudi d 30°C, khuin lac chimg FNA4 cd dudng kmh 2,5 
cm, trung tim phdng, bio tir nhieu, mat frii cd mau 
ving nhat, xult hien gipt tiet miu den (Hmh 2). 

Chung nlm sgi FNA4 cd diu smh bio hi frin dang 
tia, cudng smh bio tir fran, cd nhumg dau nhd cd cudng 
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ngan heac cic thl binh don le tten cic spi ngang, bpng 
bin cau den clu. Bio tir cd hmh clu din elip (Hinh 3). 

Cic die diem hinh thii khuan lac v i bao tit 
chiing nim sgi FNA4 gidng nhu cic die diem hinh 

thai da dugc md t i cua cic dai dien thudc chi 
Aspergillus. De cd dupc cic ket qui chinh xie ve vi 
tri phin leai ciia FNA4, qui trinh xie dinh trinh tu 
doan gen ma hda 18S rRNA da dugc tien hanh. 

FNA2 FNA5 

Hinh 1. Hinh thai chung n§m spi FNA2, FNA5 va chung vi khuan BNA71. 

BNA71 

Hinh 2. Khuan lac chung FNA4 tren moi truang Czapek 
sau 6 ngay. 

Hinh 3. Cuong sinh bao tip chung FNA4. 

Trinh tu doan gen ma hda 18S rRNA 

Ket qui tach chiet DNA tdng sd tir chung nim 
sgi FNA4 cd du dp sach can thiet phyc vu che cic 
nghien ciiu tiep theo. Sin pham PCR cd ket qui die 
hieu khi nhan doan gen ma hda 18S rRNA tir DNA 
tdng s l ciia chimg niy. Cic budc thye hien tiep thee 
da chpn dugc dong DNA plasmid cd khi nang mang 
dean gen mong muon v i dugc cat bing enzyme han 
che EcoBJ de giii trinh tu. 

Trinh tu doan gen ma hda 18S rRNA nay cd 
kich thudc 557 nucleotide v i dugc dang ky tten 
GenBank vdi ma s l EU795695. 

Kit qua so sinh vai cic trinh ty doan gen 18S 
rRNA ciia cic chimg nam sgi da cdng bd fren 

GenBank che thiy, chung FNA4 cd miic tuomg ddng 
cao vdi cic chiing nam sgi thupc nginh nam nang 
Ascomycetes, nganh phu Pezizomycotina v i chi 
Aspergillus (Hinh 4). 

Nhu vay, dya tren cic die diem hinh thai khuan 
lac, bao tit va so sinh met phan trinh ty gen ma hda 
18S rRNA ciia chung FNA4 thi chiing niy cd the 
dugc xep vio chi Aspergillus va dugc dat ten la 
Aspergillus sp. FNA4. 

Thee cac cdng bd trade day, da cd mgt sd chimg 
nam sgi cd khi nang phan buy DDT va chat cd ciu 
true tuomg ty. Aspergillus conicus lam bien ddi 55,1%) 
bis(4-chlorophenyl)acetic acid (DDA) thanh cic san 
pham hda tan ttong nudc chua xac dinh va chua chiet 
tich dupc. Aspergillus niger va Penicillium 
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brefeldianum chuyen hda lan lugt 12,4 va 1A,6% DDT 
thinh cic sin pham khdng xac dinh vi boa tan ttong 
nudc. 4-Chlerephenylacetic acid dugc hinh thanh tti 
qua trinh phi buy vdng bis (4-chlorephenyl) methane 
(DDM) bdi mpt leai nam gay benh nam than d cay 
lua. Aspergillus niger phan buy 4, 4'-
dichlorobenzophenene (DBP) thinh 4-
chlerobenzophenone vi methylated 4-
chlerobenzephenone. Ngoii ra, cdn mpt sd chung nhu 

A. flavus ATCC11495, A. flavus NRRL 1779 cd kha 
nang chuyin hda DBP thinh cic sin phim chua dugc 
xie dinh cd ham lygng 1,6 va 4,8%. A. niger M 
chuyin hda 35,2 % DBP thanh mgt chit khic vdi thdi 
gian luu 171 giay (Subba-Rao, Alexander, 1985). Cic 
minh chimg tten cho thay vai trd rit quan ttgng cua 
nam sgi, die biet la cic dai dien cua chi Aspergillus 
ttong phan buy smh hpc DDT va cac sin phim frong 
chu trinh khcing hda DDT a mdi tradmg rin hieu khi. 

• Aspergillus oryzae 112822 

• Penicillium sp. TP0307 

• Aspergillus terreus FDN41 

FNA4 

• Aspergillus sp. FNA33 

• Aspergillus niger YM33182 

• Aspergillus niger UPSC 1769 

• Aspergillus niger KY 

• Aspergillus sp. FS 132 

• Aspergillus tamani 

•Aspergillus flavus UPSC 1768 

Hinh 4. Cay phat sinh chung loai ciia chung FNA4 va mpt s6 chung FNA4 gan gui. 

Nhu da de cap d fren, dat d nhiem hdn hgp rat 
nhilu thuoc trir sau, ngoii DDT, DDD, DDE, HCH... 
Cling dugc xit ly khir ddc bing bioreactor hieu khi. 
Vi sinh vat khdng chi phin buy DDT ma chiing cdn 
tan cdng ca HCH vi cic chat 6 nhiem khic. Mpt sl 
chimg nam sgi cd kha nang phan buy HCH da dugc 
phan lap. Chung FNA33 cd khi nang leai bd din 
88% HCH frong moi tradmg nudi ciy vdi ndng dp 
ban dau la 243 ppm. Chung nay cflng da dugc phan 
leai va cd do tucmg ddng cae vdi cic dai dien cua 
Aspergillus (Ding Thi Cam Hi et al, 2009). Ngoai 
ra, chiing FN A3 3 cflng sinh 2 enzyme ngoai bae la 
laccase va manganese peroxidase. 

Viy chiing FNA4 cd phan buy HCH vi cic 

thudc trit sau khac tdn tai frong dat a biereacter hay 
FNA33 cd chuyen hda sinh hpc DDT khdng? Day la 
nhiing nghien ciiu cin phii tiep tuc thuc hien. 

KETLUAN 

s l chimg nam phan lap dugc d bioreactor hieu 
khi 100 kg nhieu hom vi khuin, nhu vay cd thl nlm 
ddng vai trd quan ttpng hom vi khuan ttong xir ly 
hilu khi dit d nhiim DDT, DDD, DDE va met sl 
chat khac. 

Chung nlm sgi FNA4 phan huy 94,48% bdn hgp 
DDT, DDD, DDE sau 14 ngay so vdi mau khdng cd 
vi sinb vat. 
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Ca nam chung n l m sgi F N A l , FNA2, FNA3 , 
FNA4 va FNA5 p h i n lap dugc ttr bioreactor h i lu khi 
100 kg deu cd k h i nang sinh laccase (U/l) vdi boat 
lyc l ln lugt l i 30,9; 33,8; 9,2; 15,4 v i 12,3. Ngoai ra, 
hai chiing F N A l , FNA2 cdn sinh enzyme lignin 
peroxidase (U/l) theo thii ttr 187,1 v i 34,6. Hai 
chiing FNA3 v i FNA5 sinh manganese peroxidase 
(U/l) vdi boat tinh k h i cae tteng mdi tradmg cd D D T 
lln lugt 1076 v i 470,8. 

Chung FNA4 dugc d i t ten la Aspergillus sp. 
FNA4 dya tten cac d i e diem hinh th i i v i trinh ty 
doan gen 18S rRNA. Trinh ttr doan gen ma hda 18S 
rRNA dugc d i n g ky frinh tu tren GenBank vdi ma s l 
EU795695. 

LOT cam cm: Cdng trinh ndy dugc thiec hiin nhd sir 
hd trg kinh phi cita Di tdi dgc lap cdp Viin Khoa 
hgc vd Cdng nghi Viet Nam "Nghiin ciru xit ly tdy 
dgc mdt sd hgp chdt hiiu ca chira clo bdng cdc 
phuang phdp hda hgc, sinh hgc tiin tiin". Chimg tdi 
xin chdn thdnh cdm an sir giiip da cua Phdng thi 
nghiem trgng diim Cdng nghi gen, Viin Cdng nghi 
sinh hgc trong viec xdc dinh trinh ttf gen. 
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ISOLATION, CHARACTERISATION A N D DEGRADATION OF DDT, DDD, A N D DDE 
BY FILAMENTOUS FUNGI 

Nguyen Nguyen Quang, Dang Thi Cam Ha* 

Institute of Biotechnology, Vietnam Academy of Science and Technology 

SUMMARY 

Biotteatment of POPs is an effect method, which can mineralize harzadous pollutants without producing 
toxical secondary metabolites. Treatment of pollutants including DDT, DDD, DDE, HCH etc. at pilot scale 
was carried out in bioreactor containing 100 kg contaminated soil. Five filamentous fungal and two bacterial 
sfrains were isolated from treated soil samples collected after 7 days of biofreatment. Sequence of a 18S rRNA 
gene fragment of FNA4 was determined. Partial sequence of 18S rRNA gene of FNA4 has 99 - 100% 
homology to those of other representatives of Aspergillus genus. Based on morphological characteristics and as 
partial sequence of its 18S rRNA gene, FNA4 sfrain was classified and named as Aspergillus sp. FNA4. After 
14 days cultivation, FNA4 degraded 94.48% mbitare of DDT, DDD, and DDE with initial concenfration of 
52.57 ppm. Sfrain FNA4 produced exfracellular enzjmie laccase with activity 15.38 U/l. Four other isolated 
fungal sfrains produced laccase and lignin peroxidase or manganese peroxidase Laccase activities of four 
sfrains FNAl, FNA2, FNA3, and FNA5 were 30.9; 33.8; 9.2; 12.3 U/l respectively. FNAl and FNA2 produced 
lignin peroxidase with activities were 187.1 and 34.6 U/l. FNA3 and FNA5 produced manganese peroxidase 
with activities were 1,076; 470.8 U/l. 

Keywords: Bioreactor, DDT, extracellular enzyme, FNA4, 18S rRNA 
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