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PHAN LAP, PHAN LOAI VA KHA NANG PHAN HUY DDT, DDD VA DDE CUA MOT SO

CHUNG NAM SOT

Nguyén Nguyén Quang, Ping Thi CAm Ha

Vién Cong nghé sinh hoc, Vién Khoa hoc va Coéng nghé Viét Nam

TOM TAT

Cong nghé phén huy sinh hoc cac hop chit hitu co kho phan huy 13 mét bién phép xtr Iy mang lai hiu qua
cao, cb thé khoang hoa hoan toan cac chét 6 nhiém nguy hiém ma khong tao ra cac san pham thir cdp. Thir
nghiém xir Iy hdn hop chit 6 nhiém DDT, DDD, DDE, HCH... d4 dugc tién hanh trong bioreactor 100 kg. Bé
déanh gia vai tro vi sinh vat tham gia trong qua trinh phan huy, cac nghién ctru phén l4p va xac dinh kha ning
phan hay hén hop thuoc trir sdu trong d6 c¢6 DDT va hai, din xuit la DDD, DDE bé&i mét sé ching d4 dugc
thuc hién déi voi mAu dét 7 ngay sau xi 1y. Nam ching nm soi va 2 chung vi khuén da dugc phén 13p c6 kha
nang phan hiy sinh hoc DDT. Trinh tu gen mé héa 188 rRNA cia FNA4 c6 muc twong ddng 99 - 100% véi
cac chung nim soi thudc nganh nim nang Ascomycetes, nganh phu Pezizomycotina va chi Aspergillus. Dua
trén céc déc diém hinh thai khuén lac, bao tir va so sanh mét phén trinh tu gen mé héa 18S rRNA ching FNA4
duoc xép vao chi Aspergillus va c6 tén 1a Aspergillus sp. FNA4. Trinh tu doan gen nay da dugc dang ky trén
ngén hang gen v6i ma s6 EU795695. Sau 14 ngay nudi cdy, chiing nim FNA4 d4 phan huy duge 94,5% hon
hop DDT, DDE va DDD so véi méu khong c6 vi sinh v4t. Ciing sau thoi gian 14 ngay, tit ca cac ching nim
déu sinh enzyme laccase. Trong nim chung nay, FNA4 chi sinh ra enzyme laccase voi hoat luc 1a 15,4 U/l
Bén chung FNA1, FNA2, FNA3 va FNAS5 khdong nhimg sinh ra laccase véi hoat luc theo tha tu 1a 30,9; 33,8;
9,2; 12,3 U/l ma FNA] va FNA2 con sinh ra lignin peroxidase voi hoat tinh thir i 1a 187,1 U/, 34,6 U/l. Hai
ching FNA3 va FNAS sinh manganese peroxidase voi hoat tinh kha cao trong méi trudng ¢6 DDT lan luot

1076,0 U/1, 470,8 U/L.
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Theo théng ké ciia BO Tai nguyén Méi trudng
ngdy 13/8/2007, hién nay nwéc ta con 108 tAn hoéa
chét bao vé thuc vat nguy hai, chiém 8 trong 12 hop
chit hitu co khé phan hay (POPs) va 55.000m® dat
nhiém hozc 14n cac loai hoa chét nay, trong dé co
1,1,1-trichloro-2,2-bis  (p-chlorophenyl)  ethane
(DDT) ndm rai réc & 23 tinh, dic biét dién tich dat bi
6 nhiém ning dugc tim thiy tai cac dia phuong nhu
Nghé An (Kim Lién I va II, Nam BPan), Thai
Nguyén, Tuyén Quang... Tinh doc cua DDT duoc
biét dén nhu 13 mot chét c6 kha ning giy ung thu
cho ngudi va dong vat, gy dot bién va 1a chit giy 6
nhidm méi truong ton tai 1au dai trong ty nhién
(Francis et al, 1976). Trong cac khu vuc 6 nhiém
DDT luén di kém véi su xuét hién cua 1,1-dichloro-
2,2-bis (p-chlorophenyl) ethane (DDD) va 1,1-
dichloro-2,2-bis (p-chlorophenyl) ethylen (DDE). Ca
DDD va DDE déu la san phim chuyén héa cua
DDT. DDD la san phdm trung gian cia qua trinh aé
khit Cl cia DDT boi vi sinh vat hodc két qua cta
phan tmg hoa hoc. DDE la san phim cia qua trinh

khir HCI ctia vi khuén sau phan tmg quang héa DDT
cua anh sang mat troi (Aislabie et al., 1997).

Pé xit 1y 6 nhiém DDT, DDE, DDD, trén thé
gi6i cing nhu & Viét Nam d ¢6 mot sé phuong phéap
khir doc khac nhau dugc nghién ciru va ap dung nhu
phuong phap thiéu dét & nhiét d6 cao, chén lap, ¢o
1ap, hoa ly, sinh hoc... Phuong phap phan huy sinh
hoc 1a mot trong cac phuong phép dugc quan tim
hién nay do tinh an toan va chi phi th‘ép. Trong céc
tap doan vi sinh vat tham gia phan huiy, chuyén héa
hén hop DDT, DDD, DDE, HCH... thi ndm c6 cac
enzyme peroxidase va vi khuin phan hay
chlorophenyl dang dugc ung dung cho cac qué trinh
phan hay thudc trir sdu thude nhém POPs (Aislabie
et al, 1997). Phuong phap kich thich sinh hoc thuc
hién & bioreactor hiéu khi 100 kg la mot trong cac
phuong phép cua cong nghé phan huy sinh hoc dang
duge phong cong nghé sinh hoc mdi truong, Vién

‘CNSH thuc hién dé xtr 1y dat nhidm hén hop cia

DDT, DDD, DDE, Hexachlorocyclorohexane
(HCH), Heptachlor, Aldrin, Diendrin, Endrin & nong
d6 kha cao. Trong cdng trinh ndy, chung t6i trinh
bay két qua phan lap, phn loai va kha ning phan
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huy DDT, DDD, DDE ctia ndm soi va vi khuén tir
dat dang trong qua trinh xur 1y tay dc cac chat 6
nhiém trén.

NGUYEN LIEU VA PHUONG PHAP

Phan lap cac chiing vi sinh vt tir bioreactor hiéu
khi '

Dét nhiém DDT tai ling Hoang Tru, Kim Lién,
Nam Pan, Nghé An di duge thu thdp dé xir ly theo
phuong phap kich thich sinh hoc trong bioreactor
hiéu khi 100 kg. Sau thoi gian xir Iy 15 ngay trong
bioreactor, két qua cho thiy khéng nhimg DDT,
DDD, DDE bj phan hily méa céc chat 6 nhiém khéac
nhu Dieldrin, Aldrin, Endrin va Heptachlor cling bi
loai b6 ¢ muc do khac nhau. Pé danh gia sy phan
hay chit doc cia ndm va vi khuén trong bioreactor,
dht sau 7 ngay xi 1y duoc liy miu dé phén lap bfmg
phuong phép lam giau 3 1an trén moi trudng khoang
chira DDT bb sung 0,1% glucose. Cac khuin lac vi
sinh vat dugc tach sach trén méi trudng ran, danh gia
kha nang sinh truong, phat trién, sinh enzyme ngoai
bao va su dung DDT trong mo6i truéng dich tuong tu.

Khi ning sinh truéng va phat trién cia vi sinh
vt phin lap tir dat xir Iy tdy doc hén hop thude
trir siu trong d6 ¢6 DDT

Dya vao kha nidng phéat trién trén méi trudng
mubi khoang v&i ngudn carbon 13 hén hop cua DDT,
DDD, DDE va 0,1% glucose, bén ching FNAL,
FNA4, BNA71, BNA73 di dugc chon dé tién hanh
phén tich kha nang phan huy sinh hoc cac chit doc
trén. Cac binh nudi cay & 30°C, 200 vong/phut sau
14 ngay mau dugc phan tich d6 ton Iuu cua cic chét
trén thiét bi GC-MS.

Panh gia kha nihg sinh enzyme ngoai bao

Hoat tinh cta lignin peroxidase (LiP) dugc xac
dinh dva trén su oxy héa 2,4 - dichlorophenol (2,4-
DCP) véi sur ¢ mat cua H,0,, biéu hién bang ting
murc d6 hép thu & bude séng 510 nm (Macedo ef al.,
1999).

Tuong tu manganese peroxidase (MnP) ciling
dugc xac dinh tuong tr v6i co chét 13 phenol red va
MnSO, tai bude song 610 nm, nhung sau 1 phat thi
dimg phan tmg bing NaOH 5 M (Mercer et al.,
1996).

Hoat tinh laccase dua’ trén sy oxy hoa
syringaldazine thanh san pham oxy hoa, hap thu
manh & budce song 525 nm (Farnet ef al., 2002).
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Cac chung ném sau 14 ngay nudi lic dugc thu
dich dé x4c dinh khé nang sinh enzyme ngoai bao

Phén loai nim s¢i

Quan sat hinh thai khuan lac chung ndm s¢i trén
moéi truong Czapek va cubng sinh bao tir ching ném
soi trén kinh hién vi dién tir quang hoc (Hoang Thj
My¥ Hanh et al,, 2004).

Xdc dinh trinh ty gen ma héa 18S rRNA

Cip mbdi EF4f (ggaaggg(g/a)tgtatttattag) va
Fung5r (gtaaagtcctggticee) duge s dung dé nhén
doan gen mi hdéa 18S rRNA tr DNA tong sb cua
chung FNA4 di tich chiét va lam sach theo
Sambrook va Rusell (2001). San phdrm PCR sau khi
gin vao vector pCR®2.1 va bién nap vao té bao E.
coli INFaF’ dugc tach, kiém tra plasmid téi td hop
(Sambrook, Russell, 2001). Xéac dinh trinh tir doan
gen m3 hoa 18S rRNA trén may ABI PRISM 3100
Avant Data Collection v.1.0. va so sdnh véi céc trinh
tu trén GenBank. Cay phat sinh chung loai doan gen
ma hoa 18S rRNA cua ching FNA4 va cac ching
dai dién duoc xdy dung dua trén céac phz“m mém
Clustal X, NJ tree va Bioedit.

KET QUA VA THAO LUAN

Phan ldp cac chiing vi sinh vét tir bioreactor hiéu
khi

T méu dit xir Iy sau mét tuan hdn hop DDT,
DDD, DDE, HCH... d4 phan ldp dugc 5 ching nim
sgi va 3 ching vi khuln. Céc chung nidm dugc dit
tén FNAIL, FNA2, FNA3, FNA4 va FNAS5 c¢6 hinh
théi khudn lac khéc nhau trén ca hai méi trudng
mudi khoang chira DDT c6 bé sung 0,1% glucose va
moi truong Czapek. Trén moi truong Czapek, ching
FNA2 khuin lac tron, bé mit chic, khudn ty khi sinh
(KTKS) méau xanh 14 chudi va khuin ty co chit
(KTCC) mau tréng; con FNAS khuan lac moc rong,
c6 3 vong, & tAm la mau vang xanh, vong tiép theo
c6 mau tring, vong ngoai cung c6 mau vz‘ing, KTKS
mau vang, KTCC mau tréng Ba chung v1 khuén
BNA71, BNA72 va BNAT3 cling c6 mau sdc khac
nhau trén méi truong mudi khoang véi ngudn carbon
12 hén hop DDT, DDD, DDE.

Kha ning sinh tru’o’ﬂg va phat trién cda vi sinh
vat phan lap tir dit xir Iy tiy dgc DDT

Tiu 8 ching vi sinh vat, dua vao téc dd phat
trién nhanh va su thay di mau mdi trudng nén
ching t6i d& chon hai ching ném 13 FNA1, FNA4,
va hai chung vi khuin BNA71, BNA73; nuéi lic &
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200 vong/phut, 30°C. Phan tich, danh gia kha ning
phdn huy DDT va céac san pham cua cac chung
nghién ciru bing sic ky khdi phd (GC/MS). Két

Bang 1. Kha n&ng phan hay DDT, DDD, DDE b@i vi sinh vat.

qua cho thiy ci 4 chung vi sinh vat déu co kha
nang phan huy DDT, DDD, DDE & mirc d§ khac
nhau (Bang 1).

Mau M3ukhéngcé  FNA1 FNA4 BNAT1 BNA73
vsv

Chi tiéu (ppm)

DDE 60,5 11,2 45 52,0 49,8
DDD 58,4 9,2 3,1 458 41,8
DDT 4272 6,5 11 40,2 35,1
Téng DDT 52,6 9,0 2,9 46,0 42,2
Giam (%) 83 94,5 12,5 19,7

Hai ching ndm FNAI va FNA4 c6 khé ning
phéin hily > 80% hdn hop DDT, DDD, DDE. Pic
biét, chung FNA4 phan hiy 94,5% téng hdn hop
trén. Trong khi d6, hai ching vi khuin chi c6 kha
nang phén huy 12,5 va 19,7%, két qua ndy trung vdi
cac cong trinh da cong bé lién quan dén kha ning
phén hay cac hop chit doc cua vi khuén va kha ning
ndy nam soi thuomg cao hon hén vi khudn. Aust va
dong tac gia (1987) da st dung ndm dam loai P.
chrysosporium nghlen ctru xir 1y DDT, sau 30 ngay
nudi cay trén moi trudmg thidu nitrogen, khoang 50%
DDT di dugc chuyén héa, trong dé c6 10% da duogc
khoang hoéa hoan toan va con lai thay xut hién cac
san phim clia qua trinh trao ddi chit nhu dicofol,
FW-152 va DBP (Aislabie et al,, 1997). S dung mét
ching nAm dam khac dé danh gia kha nang phén hiy
DDT, Phanerochaete cordylines dugc nudi ciy song
song v&i P. chrysosporium, sau 35 ngay, Water
(1992) da cho biét loai ndm nay loai bo 80 - 90%
hrgng DDT dua vao mdi trudomg. Trén thuc té, su
chuyén héa DDT béi chiung ndm dam nay van & mirc
d6 thip vi vAn phat hién thdy DDD, DDE va 9 hop
chit khong xac dinh (Aislabie et al., 1997).

Vi khuén va xa khuan thuong phan huy cac loai
chét doc thudc POP thap hon nim dam. Aislabie va
déng tac gia (1999) di sir dung ching Terrabacter
sp. DDE-1 d& nghién ciru kha ning phan hiy sinh
hoc cta vi khudn. Két qua cho thiy, nong d6 DDE da
giam tir 0,1 mg/ml xudng con 0,062 mg/ml (48%)
sau 10 ngay nudi cay.

Johnson va Kennedy (1973) d3 nghién ciru hiéu
qua phan huy DDT cua Aerobacter aerogenes va

Bacillus subtilis 1an lugt 12 45 va 30% sau 24 h véi
nong d6 ban du I3 5 pg/ml. Ngoai ra ching
Ralstonia eutropha A5 chuyén héa DDT thanh cis-
2,3-Dihydrodiol DDT (Nadeau, 1998) con
Pseudomonas acidovorans M3GY chuyén héa DDE
thanh 1,1-dichloro-2-(dihydroxy-4’-chlorophenyl)-2-
(4-chlorophenyl) ethylene (Aislabie et al., 1999). G
Viét Nam, Nghiém Ngoc Minh va déng tac gia
(2007) di nghién ctu chung Streptomyces sp.
XKNA21 c6 kha ning phén huy lan lugt 180, 550,
250 pg/ml DDT, DDE, I-chloro-2,2-
bis(pchlorophenyl) ethylene (DDMU).

Két qua trinh bay & trén cho thdy, ca 2 ching
ndm va 2 ching vi khun phan lap dugc trong qua
trinh x{r Iy d4t nhiém hdn hop DDT, DDD, DDE,
HCH... trong bioreactor hiéu khi déu c6 kha nang
phan hiy sinh hoc thude diét con tring & mirc do
khac nhau. Ndm c¢6 mitc d6 phan huy t5t hon vi
khudn béi vi ndm c6 hé soi thudmg sinh enzyme
ngoal bao hoat dong tdt hon vi khudn trong méi
trudng rén. Tuy nhién, dé tim hiéu con dwdng trao
dbi chat clia moi chung trong 4 chung VSV phén l3p
dwrgc, can tién hanh nhitng nghién ciru tiép theo ma
hiéu qua hon ca la st dung DDT, DDD va DDE la
cac chat dwgc danh ddu phong xa.

Kha nang sinh enzyme ngoai bao

3 diéu kién hiéu khi, ndm soi phat trién manh,
hé khuan ty len 16i khép noi trong mdi trudmg, ngoai
ra v6i kha nang phat trién ¢ pH thap, sinh emyme
ngoai bao nén viéc str dung nam soi trong céng ngh
tay doc cac chit hitu co 6 nhiém rét c6 ¢



Theo céc cong bd méi day cia cac nha khoa hoc
thi hé enzyme ligninolytic & cac loai nam dam nhu
Phanerochaete, Trametes, Bjerkandera va Pleurotus
(Hestbjerg et al., 2003; Levin et al., 2003; Verdin et
al, 2004) cé the phén hiy nhiing hop chit hiru co
gdy 6 nhiém nhu DDT, PAHs, TNT, HCH... thanh
cac hop chit carbon don gidn ma co thé sinh vat cé
thé sir dung duoc. Cé ba enzyme chinh trong phan
hay lignin va cac hop chat twong tu 14 LiP, MnP va
laccase. Ca ba loai enzyme nay déu c6 kha ning
duge VSV sinh tong hop khi c¢6 mat cua chét dinh
dudng trong méi trudng (Mansur et al, 2003).
Nhimg phan tng chinh ma hé enzyme phin huy
lignin tham gia phan (mg xGc tic bao gdm
depolymerization, demethoxylation, decarboxylation,
hydroxylation va phan mg mé vong. Két qua tao
thanh mdt s6 gbc hoat dong ma c6 thé d& dang thyuc
hién c4c phan tmg tiép theo dé phan huy chit gay 6
nhiém (Reddy et al., 2001). Mgt phan {mg m& vong
hoan thanh tao co h01 d& cac loai nam khac hay vi
khuan trong tap doan vi sinh vat tai vi tri 6 nhiém str
dung cac san pham trung gian, tlep tuc phan huy dé
di dén khoang hoa hoan toan chit gay 6 nhiém.

Nhung hién nay, cé rét it cong trinh da cong b
vé kha ning sinh enzyme ngoai bao clia nim soi
trong qud trinh phan hidy sinh hoc cac hop chat
POPs. Tuy nhién, két qua phan tich héa hoc vé kha
nang phan hiy DDT, DDD, DDE cua hai ching nim
soi 1a rat manh do viy cidc ching nim soi ¢6 kha
ning sinh ra enzyme ngoai bao di d& cdp trén
khong? Pé tra 1oi gia thiét trén, nghién ciru xac dinh

Bang 2. Hoat lyc enzyme ngoai bao clia 5 chliing ndm.
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cac enzyme déng vai tré quan trong, nhit 13 LiP,
MnP va laccase da duoc tién hanh. Két qua cho thdy
5 chung déu sinh laccase, hai ching FNA1, FNA2
sinh LiP con FNA3 va FNAS5 sinh MnP. Riéng
FNA3 sinh enzyme MnP kh4 cao (Bang 2).

Theo nhimg két qua da cong bé gin day cho
thdy, chi c6 mot ching nim sgi c¢6 kha ning sinh
enzyme ngoai bao 1a Aspergillus tereus LD-1. Ching
nay sinh ra hai loai enzyme ngoai bao 1a MnP va
laccase trong didu kién kiém (pH = 11 - 12.5), hoat
tinh enzyme trung binh cua hai loai enzyme nay la
0,384 U/mg (Kanayama et al., 2002).

Trén thuc té, ham lugng enzyme peroxidase sinh
ra trong nghién ciru nay trén moéi trudng phan hiy
DDT va cac din xuit cia né chir khong phai trén
moi truomg gibng nhu nudi ciy Aspergillus tereus
LD-1. Do d6, mé& ra co hdi dé nang cao hoat luc
enzyme khi chon dwoc mdi truong t6i wu dé sinh
tdng hop enzyme thé. Trong bai bdo nay, ching t6i
chi dénh gia mét cich so by vé khd néng sinh
enzyme ngoai bao ciia cic ching nim trong moéi
truong chita DDT, DDD, DDE mé chua di siu vao
danh gia mdi trong quan giita kha ning phan huy
chét doc va kha ning sinh enzyme ngoai bao. Ching
FDN4 sinh enzyme ngoai bao yéu hon FNA1 nhung
theo céc cong bd thi cing mét loai enzyme nhung do
céc co thé b me khéc nhau sinh ra thi kha ning
phéan hily cac chit 6 nhigm bén vimg ciing khac nhau
(Ruggaber, Talley, 2006). Do FNA4 c6 dic tinh ndi
bat hon cac ching khac nén di duoc chon dé phan
loai dinh tén.

Enzyme(U/l) Lignin peroxidase Manganese peroxidase Laccase
Chiing
FNA1 187,1 - 30,8
FNA2 34,6 - 33,8
FNA3 - 1076,0 9,2
FNA4 - - 15,4
FNA5 - 470,8 12,3

Phan loai chiing nim s¢i FNA4

Mt 56 diic diém hinh thdi ciia FNA4

Sau 3 ngdy nudi trén méi trudng Czapek, khuén lac
ching FNA4 c¢6 mau xanh réu, bdng x0p. Sau 6 ngay
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nudi & 30°C, khuén lac ching FNA4 ¢ dudng kinh 2,5
cm, trung tAm phédng, bao tir nhiéu, mit tréi c6 mau
vang nhat, xuét hién giot tiét mau den (Hinh 2).

Chung nim soi FNA4 ¢6 dAu sinh bao tir trin dang
tia, cudng sinh bao tr tran, c6 nhitng d4u nhé co cudng
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ngin hogc cac thé binh don 1 trén c4c soi ngang, bong

ban céu dén cAu. Bao tir ¢6 hinh ciu dén elip (Hinh 3).
Cac déc diém hinh thai khuén lac va bao tir

chiing nim sgi FNA4 giéng nhu céc dic diém hinh

FNA2

FNA5

thdi da duwoc md ta ciia cac dai dién thudc chi
Aspergillus. Dé c6 dugc cac két qua chinh xac vé vi
tri phan loai cia FNA4, qua trinh xac dinh trinh tu
doan gen ma héa 18S rRNA da dugce tién hanh.

Hinh 1. Hinh thai chiing nAm soi FNA2, FNA5 va chiing vi khuan BNA71.

Hinh 2. Khuén lac ching FNA4 trén mdi trueng Czapek
sau 6 ngay.

Trinh tw doan gen ma hoa 18S rRNA

Két qua tach chiét DNA tdng sb tir chung nim
sgi FNA4 ¢6 du db sach can thiét phuc vu cho cac
nghién ciru tiép theo. San phdm PCR c6 két qua dic
hiéu khi nhin doan gen ma hda 18S rRNA tir DNA
tdng sb cua ching nay. Cc budc thuc hign tiép theo
dd chon dugc dong DNA plasmid c6 kha ndng mang
doan gen mong mudn va dugc cit bang enzyme han
ché EcoRI dé giai trinh .

Trinh tu doan gen ma héa 18S rRNA nay cé
kich thudc 557 nucleotide va dugc dang ky trén
GenBank vai ma s6 EU795695.

Két qua so sanh véi céc trinh tu doan gen 18S

RNA cia cac ching nim soi da cong bd trén’

Hinh 3. Cuéng sinh bao t&r chling FNA4.

GenBank cho théy, chiung FNA4 ¢6 mac tuong dbng
cao vHi cac chung nam sgi thudc nganh nam nang
Ascomycetes, nganh phu Pezizomycotina va chi
Aspergillus (Hinh 4). '

Nhu vay, dua trén cac dic diém hinh thai khuan
lac, bao tir va so sanh mot ph?m trinh tr gen ma hoa
18S rRNA cua ching FNA4 thi ching nay c6 thé
dugc xép vao chi dspergillus va dugc dat tén la
Aspergillus sp. FNA4.

Theo cac cong bd trude day, da cd mét sb ching
nim sgi c6 kha ning phan hay DDT va chét c6 cu
trac tuong tu. Aspergillus conicus lam bién ddi 55,1 %
bis(4-chloroplienyl)acetic acid (DDA) thanh cac san
phdm hoa tan trong nuéc chua xac dinh va chua chlet
taclk ~dugc. Aspergillus niger

va  Penicill



brefeldianum chuyén héa lan lugt 12,4 va 24,6% DDT
thanh céc san pham khong xac dinh va hoa tan trong
nudc. 4-Chlorophenylacetic acid duge hinh thanh tir
qué trinh pha hily vong bis (4-chlorophenyl) methane
(DDM) bodi mot loai nam gdy bénh nam than & céy
loa. Aspergillus niger phan hay 4, 4-
dichlorobenzophenone (DBP) thanh 4-
chlorobenzophenone va methylated 4-
chlorobenzophenone. Ngoai ra, con mot sé chiing nhu
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A. flavus ATCC11495, A. flavus NRRL 1779 c6 kha
ning chuyén héa DBP thanh c4c sén phém chua dugc
xac dinh c6 ham luong 1,6 va 4,8%. A. niger M
chuyén hoa 35,2 % DBP thanh mdt chét khac véi thoi
gian luu 171 gidy (Subba Rao, Alexander, 1985). Cac
minh chimg trén cho théy vai trd rat quan trong clia
nim soi, dic biét 14 c4c dai dién cia chi Aspergzllus
trong phan hay sinh hoc DDT va cic sin pham trong
chu trinh khoang héa DDT & moi trudng ran hiéu 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. FS132

Aspergillus tamarii

Aspergillus flavus UPSC 1768

Hinh 4. Cay phat sinh chiing loai ctia chiing FNA4 va mét s6 ching FNA4 gan gi.

Nhu di dé cép & trén, dat 6 nhiém hdn hop rit
nhiéu thudc trir siu, ngoai DDT, DDD, DDE, HCH....
cling dugc xir 1y khir doc bang bioreactor hiéu khi.
Vi sinh vét khong chi phdn huy DDT ma ching con
tAn cong ca HCH va c4c chit 6 nhidm khac. Mot sb
chiing ndm soi c¢6 kha ning phan hiy HCH da dugc
phan 1ap. Ching FNA33 c6 kha ning loai bo dén
88% HCH trong mdi truong nudi cdy véi ndng dod
ban dau 14 243 ppm. Ching nay ciing da dugc phén
loai va c¢6 dd tuong déng cao vol cac dai dién cua
Aspergillus (Dang Thi Cam Ha et al., 2009). Ngoai
ra, ching FNA33 cling sinh 2 enzyme ngoal bao 1a
laccase va manganese peroxidase.

Vay chung FNA4 c6 phan huy HCH va céac
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thubc trir siu khac ton tai trong déat & bioreactor hay
FNA33 ¢6 chuyén hoa sinh hoc DDT khong? iy la
nhimg nghién ctru can phai ti€p tuc thuc hién.

KET LUAN

Sé ching nim phan lap dugc & bioreactor hleu
khi 100 kg nhiéu hon vi khuin, nhu vay ¢ thé ndm
déng vai tro quan trong hon vi khuin trong xir ly
hiéu khi dét 6 nhiém DDT DDD, DDE va mét s6
chét khac .

Chung nidm soi FNA4 phan huy 94 48% hén hop
DDT, DDD, DDE sau 14 ngay so véi mau khéng c6
vi sinh vat.
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Ca nam chung nam sgi FNA1, FNA2, FNA3,
FNA4 va FNAS phan lap dugce tir bloreactor hiéu khi
100 kg déu c6 kha nang sinh laccase (U/1) v6i hoat
Iuc 14n luot 12 30,9; 33,8; 9,2; 15,4 va 12,3. Ngoai ra,
hai chung FNAI, FNA2 con sinh enzyme lignin
peroxidase (U/1) theo thr ty 187,1 va 34,6. Hai
chung FNA3 va FNAS sinh manganese peroxidase
(U/]) véi hoat tinh kha cao trong mdi trudng ¢6 DDT

_14n lugt 1076 va 470,8.

Ching FNA4 duoc dit tén la Aspergillus sp.
FNA4 dua trén cic dic diém binh thai va trinh tu
doan gen 18S rRNA. Trinh tv doan gen m& héa 18S
rRNA duoc ding ky trinh tu trén GenBank véi mi sb
EU795695.

Loi cam on: Céng trinh nay duwoc thuc hién nho s
hé tro kinh phi cia Dé tai déc 1dp cdp Vién Khoa
hoc va Cong nghé Viét Nam “Nghién cieu xi ly tay
ddc mdt s6 hgp chdt hitu co chira clo bang cdc
phicong phap héa hoc, sinh hoc tién tién”. Chiing t6i
xin chdn thanh cam on sy giup d& cua Phong thi
nghiém trong diém Gong nghé gen, Vién Cong nghé
sinh hoc trong viéc xdc dinh trinh ty gen.
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ISOLATION, CHARACTERISATION AND DEGRADATION OF DDT, DDD, AND DDE
BY FILAMENTOUS FUNGI '

Nguyen Ngilyen Quang, Dang Thi Cam Ha"

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Biotreatment 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
strains were isolated from treated soil samples collected after 7 days of biotreatment. Sequence of a 18S rRNA
gene fragment of FNA4 was determined. Partial sequence of 185 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, FINA4 strain was classified and named as 4spergillus sp. FNA4. After
14 days cultivation, FNA4 degraded 94.48% mixture of DDT, DDD, and DDE with initial concentration of
52.57 ppm. Strain FNA4 produced extracellular enzyme laccase with activity 15.38 U/l. Four other isolated
fungal strains produced laccase and lignin peroxidase or manganese peroxidase Laccase activities of four
strains FNA1, FNA2, FNA3, and FNAS were 30.9; 33.8; 9.2; 12.3 U/l respectively. FNA1 and FNA2 produced

lignin peroxidase with activities were 187.1 and 34.6 U/l. FNA3 and FNAS produced manganese peroxidase
with activities were 1,076; 470.8 U/.

Keywords: Bioreactor, DDT, extracellular enzyme, FNA4, 185 rRNA
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