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TOM TAT

Tir mAu xir 1y khir d6c dét nhifm hén hop céc thudc trir sdu gdm chhloro diphenyl-trichloroethane
(DDT), Hexachlorocyclohexane (HCH), Dieldrin, Aldrin... trong bioreactor hiéu kbi da phan lap duoc ba
chung nim sgi FNA31, FNA32 va FNA33. Cac ching nim soi déu phét trién duoc trong méi trudng chi ¢6
mudi khoang chira 300 ppm HCH. Chung FNA33 c6 kha nang phat trién manh nbét so véi hai ching con lai,
do d6 chung FNA33 da dugc sir dung trong céc nghién ciru tiép theo. Dua vao cac dic diém hinh thai khuén
lac, cudng sinh bao tir va bao ti, trinh tr doan gen ma hoéa 18S rRNA chung nim sgi FNA33 duoc xép vao chi
Aspergillus va dugc dat tén 1a Aspergillus sp. FNA33. Doan gen mi héa 188 rRNA clia chung Aspergillus sp.
FNA33 d3 diroc ding ky trén GenBank véi mi s6 EU684231. Sau 14 ngay nudi 1ic 200 vong/phat & 30°C
trong moi trudng muoi khodng co bd sung 0,5% glucose, chung nim sgi FNA33 da phén huy duoc 88% HCH

véi nong 46 ban dau 1a 243 ppm. Bude dau nghién ciru kha nang sinh enzyme ngoai bao cho thdy, sau 7 ngay
nudi cdy trén mdi truong chira HCH chang nim sgi FNA33 sinh tng hop hai loai enzyme la mangan
peroxidase (434,5 U/l) va laccase (4,3 U/l), hoat tinh enzyme mangan peroxidase van tdn tai trong méi trudng

sau 20 ngay nudi cay.

Tir khoa: Nam sgi, phén hily sinh hoc, thudc tric sau, 185 rRNA

MG DAU

Viée sir dung rong réi céc thubc bao vé thue vét
chlorine hiru ¢o & nhiéu nuéc dang phat trién nhu
Viét Nam d3 va dang din dén tinh trang méi trudmg
bi 6 nhiém do dic tinh khé phan huy cta ching
trong tu nhién. Hexachlorocyclohexane (HCH) la
mot trong 12 hop chat hitu co khé phan huy nhém
POP dugc UNEP quy dinh phai quan ly an toan va
giam thiéu theo cong uéc Stockholm 2001 ma Vigt
Nam d3 ky (Dang Thi Cam Ha e# al., 2007). HCH

thudng ton tai & hai dang chinh 1a HCH k¥ thuat va

HCH thuong mai hay con goi l1a Lindane (& Viét
Nam goi tat la thubc 666). Mic do HCH di bi cAm
san xuit va str dung tir nhirng nam 70 - 80 & hau het
cac nuéc cling nhu & Viét Nam nhung van con rat
nhidu & dang qua han giy 6 nhidm méi truong dit,
nu6c, khong khi (Dang Thi Cam Ha er al., 2007;

Nguyén Thiiy Binh et al., 2003). Cic dong _phén

cia HCH x4m nhép va thh tu trong co thé con
ngudi thong qua chu01 thirc &n, dudng hod hép hay
do t1ep XUc truc tlep véi nguon 6 nhlern gdy nén cac
cin bénh nguy hiém. pé g1a1 guyet thyc trang 0
nhiém nay, viéc nghién ctru tim ra giai phap xu 1y,
glam thleu va tay ddc chit 6 nhiém 1a mdt nhiém vu
hét strc can thiét khéng chi & nuéce ta ma con nhiéu

qudc gia trén thé gi6i. Cho dén nay, nhiéu phuong
phap hoéa 1y va sinh hoc di dugc ap dung dé xir Iy
c4c chit doc thuéc POP trong c6 HCH. Phuong
phap phén hay sinh hoc dwgc nhin nhén la phuong
phép hiru hiéu, khéng gay 6 nhiém thir cép cho méi
trudng va phu hop cho viée khir doc voi diéu kién
kinh t& cia cac nuéc dang phét trién (Dang Thi
Cam Ha et al., 2007).

Cac loai vi sinh vat déng vai tro quan trong
nhit trong qua trinh phin hiy sinh hoc. Cac nha
khoa hoc di chirng minh mét s loai vi khuin nhu
Xanthomonas sp. THC12, Microbacterium sp.
ITRC1; Sphingomonas paucimobilis UT26 va
chiing Sphingomonas paucimobilis B90A da
khoang hoa hoan toan cac dong phan HCH thanh
CO, va H,O (Nagata et al., 1999; Kumar et al.,
2002; Manickam et al., 2007, Middeldorp et al.,
2005). Dya trén nhitng nghién ctru vé cac gen
chirc nang va kbd ndng phan huy cua chung B90A,
thi chiing nay c6 thé dugc st dung dé loai bo HCH
théng qua phuong phap kich thich sinh hoc
(RupLal et al. 2008) M5t nghién ciru gin day cua
Benimeli va dong tac gia (2006) di thong bao vé
chung xa khuén Streptomyces sp. M7 c¢6 kha ning
phan hay Lindane khi nudi cdy trong mdi truong
chira glucose 0,6 g/l va 100 mg/l Lindane
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(Benimeli et al., 2006). Bén canh d6, kha nidng
phin hity HCH ciing d4 dugc nghién ctru & didu
kién ki khi d3c biét 1a trong hé théng UASB béi
cac loai vi sinh vat ki khi nhu 13 Dehalobacter sp.,
Sedimentibacter sp. ... (Doesburg et al., 2005;
Praveena et al., 2008). Tuy nhién, cac nghién clu
- déu chimg minh ring & diéu kién ki khi khong c6
sinh vat ndo c6 thé khoang hoa hoan toan cac déng
phan HCH (Nagata et al., 1999; Middeldorp et al.,
2005; Praveena et al., 2008).

Mbt sb ching ndm dam nhu Phanerochaete,
Trametes, Bjerkandera va Pleurotus ciing c6 kha
ning chuyén hoa va dan téi khoang hoa hoan toan
HCH nhd hé enzyme ngoai bao peroxidase
(Mougin et al,, 1997, Singh, Kuhad, 2000,
Rajashekara, Manonmani, 2007). Singh va Kuhad
(2000) d3 chimg minh loai Phanerochaete

chrysosporium c6 khd ndng phan huy Lindane

thap hon so v&i loai Trametes hirsutus sau 4 ngay
nudi cdy. Varima va ddng tac gia (2008) cong bd
_ching nim sgi Conidiobolus 03-1-56 c6 kha ning
phan huy y-HCH nh¢ hé enzyme ngoai bao cao
hon ching nidm dam Pleurotus ostreaus 1200,
Trametes versicolor 1086 (Varima et al., 2008).

Tuy nhién, s6 hrong cic loai nam sgi, dic biét 1a .

cac ching c¢6 kha niang sinh enzyme ngoai bao
dugc phat hién con rat khiém t6n, chua phan énh
thuc su vai tro clia nim sg¢i trong chuyen hoéa,
phan hiy, khoang héa hoan toan cac déng phén
ctia HCH. H¢ ezyme ngoai bdo clia cac chung nim
ndi chung ngoai kha ning tham gia xlc tac cac
phan mg phan huy cac hop chét lignin chung con
¢6 kha nang phan hiy va khoang hoa rat nhiéu hop
chat thugc POP hay céc chat hiru co mach vong ¢
cdu tric gibng thanh phin cAu tao nén phan tir
lignin. Enzyme lignin peroxidase, mangan
peroxidase va laccase déng vai trd quan trong nhit
trong hai nhém enzyme ngoai bao peroxidase va
oxidoreductase. Ddy la chia khoa cho viéc nghién
ctru str dung cac loai vi ném, dic biét 12 ndm soi
trong cong nghé phan hay sinh hoc céc chit hifu
co gy 6 nhiém (Reineke, 2001; Dang Thi Cam Ha
et al., 2007, Mougin et al., 1997, Rajeshekara,
Manonmani, 2007). ' .

Trong bai bao ndy, ching t5i trinh bay cic két
qué phan lap va xac dinh kha ning sinh tdng hop
enzyme ngoai bao MnP va laccase va khd ning
phan huy HCH cua chung nim soi _phén lép tir
bioreactor hiéu khi xir Iy dat nhiém hdn hop thubc
trir siu HCH, DDT, Aldrin, Dieldrin... & quy md
100 kg dat.
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NGUYEN LIEU VA PHUONG PHAP NGHIEN
cUu

Nguyén liéu

Pt dang dugc xir 1y khir doc hén hop HCH,
DDT,... trong bioreactor hiéu khi bang phuong phap
phén huy sinh hoc (kich thich sinh hoc) d2 dugc sir
dung dé phén l4p va tuyén chon vi sinh vat c6 kha
ning phan hiy HCH. St dung cac méi trudng mudi
khoéng va méi trudng Czapek (Atlas, 1995) dugc cai
tién c6 chira HCH k¥ thuét, dudng glucose ¢é nghién
ctru phén loai va phéan huy sinh hoc.

Phwong phap nghién ciru

Phan 14p ndm bang phuong phép cAy trai trén dia
thach véi méi trudng mudi khoang co ban chira 100
ppm HCH. Sau d6, tiép tuc lam gidu 3 l4n dé chon
dugc ching nim cé kha ning sir dung HCH.

Hinh thai cudng sinh bao tir va bao tir clia ching
FNA33 dugc quan sit dudi kinh hién vi quang hoc
véi d6 phong dai 40, 100 lan. Phuong phap phéan loai
dva vao trinh ty doan gen ma hoéa 18S rRNA dugc
thuyc hién nhu sau: tich chiét DNA téng s, tach
chiét DNA plasmid theo md ti clia Sambrook va
Russell (2001), nhan doan gen 18S rRNA bing k§
thuat PCR véi viéc st dung cap mdi EF4f va FungSr
(Elsas et al., 2000), phuong phap tich dong gen
duogc thuc hién theo huéng din clia nha san suat TA
Clomng Kit (Introvigen™). Viéc x4c dinh tonh t
duogc thuc hién theo phuong phap cia Sanger, su
dung may x4c dinh trinh tu gen tu déng ABI Prism
3100. Cac buéc tién hanh cu thé da duoc mo ta trong
cac cong trinh nghién ciu trude day (Hoang Thi My
Hanh et al., 2004; Nguyén Thanh Thiy e al., 2006).

Nghién ciu, xac dinh hoat tinh enzyme ngoai
bao thudc nhom peroxidase va laccase bang phuong
phép hip thu quang phé & cac budc séng thich hop
Vv6i cac co chit phan tmg 2,4-DCP, phenol red,
syringaldazine twong tmg chc mdi loai enzyme
(Derry et al., 1996; Niladevi, Prena, 2005). Cac
ching ndm sau 7 ngdy va 20 ngay nudi lic duoc thu
dich & xac dinh kha ning sinh enzyme ngoai bao.

Phén tich lugng ton lvu HCH tir dich nuéi cAy vi
sinh vét duge tlen hanh nhu sau: thu nhn dich nuéi
cly c6 ching nim soi FNA33 vi miu nudi cay
khoéng ¢ vi sinh vt (d6i chimg) c6 chita HCH, tién
hanh chiét hai 1in bang dung méi CH,Cl,, tach lay
phan dung méi c6 hoa tan HCH. Loai nuéc trong
dung moéi bang Na,SO, khan sau d6 cét quay chin
khong va chiét lai bing dung méi n-hexane, tiép tuc
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cat quay chéan khong dé loai bé hoan toan dung mdi
n—%lexz}ne, lwong HCH tén hru duoc phan tich trén
may sdc ky khi khéi phé (GC/MS).

KET QUA VA THAO LUAN

Phin 13p va tuyén chon vi sinh vat phét trién trén
méi trudng chira HCH

Ta g]?lu dit cuia bioreactor hiéu khi xa 1y dat
nhi€m hon hop cac thuéc trir siu trong d6 ¢6 HCH, 3
chiing ndm, 2 chiing vi khuin d3 dugc phén lap va
tuyén chon. Cac chiing vi sinh vat c¢6 hinh thai khéac
nhau trén mdi trudmg mudi khoang chira HCH khéng
b sung glucose va trén méi trudmg tuong tu c6 bd
sung c6 bd sung 0,1%. Cac chung nim soi duge dat
t€n FNA31, FNA32, FNA33.

Sau 7 ngay nubi lic 200 vong/phit & nhiét do
30°C, kha ning phat trién ciia 3 chung nim FNA31,
FNA32 va FNA33 trén méi truong mudi khoang
dich chtra 300 ppm HCH c6 bb sung 0,1% glucose
va khong c¢6 glucose dugce trinh bay & bang 1.

Bang 1. Kha nang phat trién ctia 3 ching nam trén moi
treérng chira HCH.

Chiing Mdi treorng khoang + HCH
Khéng c6 glucose Co glucose

FNA31 + ++

FNA32 + ++

FNA33 ++ +++

Ghi chi: (+): phat trién; (++): phat trién trung binh; (+++):
phat trién tot.

Két qua thu duogc cho thdy, trén hai loai méi
trudng, ca 3 chung déu phat trién. Khi méi trudmg cd
bd sung glucose ching c6 kha ning phat trién nhanh
hon. Ching FNA33 c6 kha ning phat trién t&t hon so
vdi hai-ching con lai nén da dugc chon dé khao sat
céc dic diém sinh hoc khéc.

Phan loai chiing n4im s¢i FNA33 dya trén cic dic
diém hinh thai

Sau 3 ngay nudi cly trén méi truomg Czapek,
khuén lac ching FNA33 ¢6 mau xanh réu dam, co
vién soi tring xung quanh. Sau 7 ngay dudng kinh
khuén lac 2,5 cm, bé mit ph(“)ng dai, nhan nheo co6
_giot tiét, bao tir chuyén sang mau den, mit trai lac

diu mau vang nhat sau mau vang rom (Hinh 1A).
Piu sinh bao tir trin dang tia, cudng sinh bao tir trin
¢ cubng dai, c6 cac thé binh don 1¢ trén thé binh 16n
hinh ciu. Hai ting thé binh, cuéng thé binh 6 - 9 um
x 3 - 3,5 pm; thé binh 7,5 - 9 pm x 3 - 3,5 pm. Bao
tir hinh cau, nhin 4 pm x 3,5 - 4,5 pm, khi gia gai
rap (Hinh 1B). Xét cac dic diém hinh thai khuan lac,
cubng sinh bao tir va bao tir thi ching nim soi
FNA33 c6 thé thudc chi Aspergillus.

Hinh 1. A. Hinh thai khuan lac trén Czapek; B. cudng sinh
bao t& va bao t& clia ching ndm soi FNA33.

Phin loai FNA33 dua trén trinh tw doan gen mi
héa 18S rRNA

Sau khi DNA tdng s6 da duoc lam sach, gen ma
héa 18S rRNA ciia chung nim soi FNA33 da duoc
tach dong va xac dinh, so sanh trinh tir véi cac trinh
tur trong (g ciia cic ching vi ndm di duoc cong bd
trén GenBank. Ching FNA33 c6 mirc trong ddng
td1 99% so voi cac dai dién thube chi Aspergillus, c6
mdi qua hé gin giii vi chi Trichodermaceae (98%),
Penicillium (97%) (Hinh 2). Dya vao dic diém hinh
thai va két qua so sanh trinh tir doan gen ma hoéa 188
1RNA, ching FNA33 duoc dat tén 1a Aspergillus sp.
FNA33. Trinh tur doan gen nay dugc ding ky trén
GenBank véi mi sé EU684231.

Ching Aspergillus sp. FNA33 c6 quan hé gan
gilii véi cac ching Aspergillus oryzae 112822,
Aspergillus sp. FS132, Aspergillus alliaceus SIIA
1572, Aspergillus flavus UCSP1768 hay cac chung
Trichocomaceae sp. LM253, Penicillium tardum
KCTC 16051 (Hinh 2). Tuy nhién, cho dén nay chua
¢6 cac thong tin vé kha ning sir dung hay phén huy
HCH cua cac ching dai dién trén. Chi c6 mét vai
cong bd nghién ciru vé ching nim soi FDN20,
Aspergillus terreus FDN22 ¢6 kha nangg s dung
chit diét co6 2,4-Dichlorophenolxylacetic va
dibenzofuran phén 1ap tir dit nhidm chit déc hoéa hoc
(Nguyén Thanh Thuy ef al., 2006; Hoang Thi My
Hanh et al., 2004).
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Aspergillus sp. FS132
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Penicillium tardum KCTC16051

Aspergillus oryzae 112822

Aspergillus alliaceus SIIA 1572
Aspergillus flavus UPSC 1768

Aspergillus sp. FNA33
Trichocomaceae sp. LM253
Aspergillus terreus FDN22

Aspergillus terreus ATCC1012

L Aspergillus cervinus ATCC16915

Hinh 2. Cay phat sinh ching loai cla ching FNA33 (Thudc do thé hign sy sai khac cla 2 nucleotide trén 1000 nucleotide

so sanh).

Kha ning sinh enzyme ngoai bao ciia ching
FNA33

Pé xac dinh khi ning sinh tong hgp nhém
enzyme ngoai bao peroxidase va laccase cua ba
chung nim soi, dic biét 1a chung FNA33, dich nudi
chy cua cac ching dugc thu nhén va tién hanh xac
dinh hoat tinh enzyme trén méay quang phd hip thu.
Két qua xac dinh kha ning sinh téng hop enzyme
lignin peroxidase, mangan peroxidase va laccase cua
ba ching nidm s¢i FNA31, FNA32 va FNA33 dugc
trinh bay & bang 2.

Enzyme laccase d4 dugce ca 3 ching sinh téng
hop sau 7 ngay va déu giam hodc mat hoat tinh sau
ngdy thir 20. Sau 7 ngay nudi chy, ching FNA33 d3
sinh tdng hop enzyme mangan peroxidase v6i hoat
tinh kha cao 434,5 U/l con enzyme laccase c6 hoat
tinh thip hon (4,30 U/I). Sau 20 ngay thi hoat tinh
cla enzyme MnP va laccase khong con phat hién
duge. Chung FNA32 sinh téng hop enzyme lignin
peroxidase sau 20 ngay nudi chy, ciing trong thoi
gian nay, enzyme mangan peroxidase cia ching
FNA31 duoc phat hién véi hoat tinh 168 U/l nhung
van thap hon chung FNA33 1a 269 U/l. Nghién ciru
bude dau cho thiy su da dang trong kha ning trao
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dbi chét cta ca 3 ching nim, dong thoi cac enzyme
duogc sinh ra sau 7 ngay va van ton tai sau 20 ngay.

Bang 2. Hoat tinh enzyme ngoai bao LiP, MnP, Lac cla cac
chiing nam sgi.

Té[l Sau 7 ngay Sau 20 ngay

¢hing 1o MnP  Lac LiP  MnP Lac
(un) (uy

FNA31 - - 40 - 168 0,9

FNA32 - - 12,3 1108 - 23

FNA33 - 4345 43 - 269 -

Ghi cha: (U/l): don vi o enzyme sinh ra trong 1 | dich mdi
trwong nudi cay; (-): khéng sinh enzyme.

Ba loai enzyme ngoai bao da dugc tim thiy & ba
ching nim soi trong nghién ciru nay m¢ ra mot
huéng méi cho viée xur Iy hén hop POP & trong dat
véi cac nong dd khac nhau bang nim soi trong
bioreactor hiéu khi, khi c4c yéu t6 moi truong co the
didu khién duoc. Pay 1a budc khéi diu dé c6 thé
thuc hién cac nghién ciu siu hon, huéng téi xdy
dung cic quy trinh xir ly dat, trAm tich, nuée o
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nhiem khong chi cho HCH ma con cho céc loai POP
khac nhu dioxin, PAH, PCB... Cic enzyme niy
khéng dic hiéu cho timg loai POP va 13 hé enzyme
ngoai bao nén my ra trién vong dé ting cuong hi¢u
qua xu 1y hén hop POP trong d6 c6 thude trir sau c6
chira gbc chlorine.

O didu kién hiéu khi, trong 1én men pha rén thi
nhém enzyme ngoai bao thudng duoc sinh tdng hop
nhidu hon 14 enzyme ndi bao, didu nay cling giéi
thich kha ning khoang héa HCH hay cac hop chét
phenolic nh¢ hé enzyme nay va chi c6 thé xay ra ¢
diéu kién hiéu khi (Singh, Kuhad, 2000; Reineke,
2002; Timothy, Jeffer, 2006). Khi phat trién trong
cac loai moi truong rin khac nhau, cac chung nam
s¢i thun lgi hon vi khuan vi ching c6 hé sgi va con
¢6 kha ning sinh téng hop cac enzyme khéng dac
hiéu khac nhu monooxygenase, dehydrogenase,
oxidoreductase ting cudng x0c tic phan img sinh
hoc (Reineke, 2001; Timothy, Jeffer, 2006). Cac hé
enzyme ngoai bao ma nam s¢i sinh ra khong chi &
diéu kién in vitro ma ngay nhimg dleu kién in vivo
ciing dugc kich thich nhé cac yéu t6 dinh dudng hay
nhu cau cho va nhén dién tir. Cac minh chimg trén

gbp phén gii thich su xuét hién céc ching nim soi -

¢6 kha nang phat trién manh va hoan toan chiém wu
thé khi xir Iy bing phuong phap phan huy sinh hoc
trong bioreactor hiéu khi sau 7 dén 15 ngay (Dang
Thi Cam Ha et al., 2007). Chéc chin tip doan nim
soi d6ng mot vai trd nhét dinh trong giai doan dau
khi xr Iy nham chuyén héa, phén hiy va khoang héa
hén hop cac chit doc thuéc nhém POP trong d6 co
HCH. C6 thé enzyme ngoal bao & nim soi trong didu
kién hiéu khi dong vai tro chu dao, day 1a mot van dé
cAn c6 thém cac nghién ciru khing dinh (Dang Thi
Cam Ha et al., 2007).

Trong cAc nghién ciru vé enzyme ngoai bao thuy
phén hop chit lignin & nim sgi phén lap tur dét,
chung nam s¢i Aspergillus terreus LD-1 gan giii voi
chung Aspergillus sp. FNA33 dé duogc cong bd, dic
biét chiing nay sinh tdng hop 2 loai enzyme twohg tu
nhu ching Aspergillus sp. FNA33. Hai enzyme thu
dugc ¢6 kha nang hoat déng & didu kién rit kiém pH
tr 11 dén 12,5, hoat tinh enzyme trung binh 0,384
U/mg dbi véi timg loai co chét ding dé xac dinh
(Kanayama ef al, 2002). Ngoai ra, 3 loai nim
Aspergzllus nidulan, A. oryzae, A. niger cling dugc
st dung 1am vat cha dé biéu hién c4c gen mi héa cho
céc enzyme ngoai bao peroxidase va laccase tir cac
ching nim dam Phanerochaete chrysosporium,
Pleyrotus ostreatus, Cyathus bulleri, Trametes sp. ...
(Singh, Kuhad, 2000; Reineke, 2001). Cic enzyme

ngoai bao dic biét dugc quan tim va cé Uung dung
nhiu nhit cho xir 1y cic hop chat xenobiotic 1a
laccase va mangan peroxidase (Timothy, Jeffer,
2006).

Kha ning phin hiy HCH ciia ching nim sgi
FNA33

Kha ning phan hiy HCH ciia ching nim sgi da

" dugc nghién ciru d€ phan nao ly gidi mdi quan hé

gilta hé enzyme ngoai bao duoc sinh tong hop trong
mdi truong va phin hiy HCH. Két qua phén tich
luong HCH con lai trong miu nudi ciy ching nim
soi FNA33 trén méi truomg mudi khodng c6 bd sung
0,5% glucose so sanh véi miu tuong ty khéng co
FNA33 duoc trinh bay & bang 3.

Bang 3. Khd nang phan hly HCH cua ching nam soi
FNA33.

MAiu phén tich

HCH Lwong HCH bi

(ppm) loai b (%)
khong cé Co
FNA33 FNA33

a-HCH 0,8 03 65,0

y-HCH 2417 28,8 88,1

8-HCH 0,5 0,06 88,5

Téng sb 243 29,1 88,0

Sau 14 ngay nudi céy, ching nim soi FNA33 da
phédn huy, loai bé 88,0% luong HCH trong moi
truong nubi chy. Toéc do phan hiay HCH béi chung.
nam s¢i Aspergillus sp. FNA33 kh4 cao.

Trong cac cong trinh di cong bd vé kha ning
phén hity HCH béi ném sgi cho thay mét vai loai ¢6
kha ning chiu dung trong méi truong cb ndng do
HCH thap nhu Aspergillus niger, Trichoderma sp.,
Penicillium camemberti, Aspergillus awamori,
Thermoascus aurantiacus nhung chua c¢é nhiéu minh
chimg thuyét phuc v& khi ning phan huy HCH
(Mougin et al., 1997; Singh, Kuhad, 2000; Reineke,
2001).

Theo nghién ciru cua Nguyén Thiy Binh va
ddng tac gia (2003), ching nim soi Aspergillus niger
IFO 31125 va ching No2-500 ¢6 kha ndng chiu
dvng doc tinh cua y-HCH lan luot 14 1, 2, 3 ppm.
Sau’10 ngay, hai ching nay chuyén héa duoc - khoang

80% v&i nong d6 ban dau 1a 1,0 pmm (Nguyén Thiy
Binh et al., 2003). Con chung Aspergillus sp. FNA33



trong nghién ciru nay c6 kha ndng phén huy manh
hon hai chung trén khoang 200 lan.

Gupta va ddng tac gia (2000) khi nghién ciru kha
ning phan huay HCH & 2 chung Bacillus circulans va
Bacillus brevis, sau 2 nam nudi céy tich 1y, ching
cing da phan hay dugc cac ddng phan HCH véi
ndng d6 ban dau rét thip 1,0 ppm (Gupta et al,
2000). M6t nghién ciru khic & chung Pseudomonas
aeroginosa ITRCS, Kumar d3 x4c dinh duge trén
90% ddng phan. o, y-HCH, 45% B-HCH, 55% §&-
HCH duoc loai bo khi str dung ching nay dé xir Iy
HCH trong dét bi 6 nhiém (Kumar ef al., 2006). Mot
cong bd khéc vé kha ning phan huy y-HCH cia
chung Xanthomonas sp. ICH12, tic gia Manickam
cho biét chung ICH12 sir dung y-HCH nhu la ngudn
carbon va nang lugng duy nhét trong sudt qua trinh
phat trién. Sau 8 ngay, ching nay phan hiy duge 100
ppm y-HCH va luong sinh khdi cao nhit thu duoc
trong ngay nudi ciy thir 6 (Manickam et al., 2007).
Singh va Kuhad (2000) so sanh kha nang phan hay
HCH cta hai ching nim dam Phanerochaete
sordida va Cyathus bulleri da ket luén ring khi nuéi
cdy trong moi trudng co ngudn carbon thir hai 1a
glucose thi cac ddng phan HCH méi bi phan hay.
Sau 4 ngay nudi ciy, hai ching nay bat dau phan hiy
y-HCH c6 trong mdi trudng véi ndng d6 ban dau 1a
79,4 ppm (Singh, Kuhad, 2000).

So sanh véi nhimg két qua vé& kha ning phén
hay HCH cuta vi sinh vét ma ching t6i duge biét thi

ching nim soi Aspergillus sp. FNA33 ¢6 tbe do

phan hay twong dbi cao, sau 2 tuan 213,9 ppm HCH
da bi loai bo. Ngoai ra, mét sb ching nim soi khac
6 kha nang phan huy DDT cing da dugc phan lap
tir bioreactor hiéu khi xtr 1y dét nhlem hén hop nhiéu
loai thubc trir sdu. Mot trong sé 46 la chung
Aspergillus sp. FNA4 d3 loai bo dugc 94,5% hén
hop DDT, DDD, DDE véi ndng d6 ban dhu 12 52.6
ppm (Nguyén Nguyén Quang, Ping Thi Cim Ha,
2009). Chung FNAA4 ciing da duoc khéo sat kha ning
sinh téng hop enzyme ngoai bao va chi c6 enzyme
laccase dugc tim thdy, hoat tinh enzyme 1a 15,4 U/l
cao hon so vdi ching FNA33 (4,3 U/). Piéu nay
ciing c6 thé giai thich dugc ring vi sinh vat khdng
chi phan hity HCH ma ching con ¢ khé ning phin
hiy DDT va cac thubc trr sdu khac. Tur dac tinh
phan huy cac dong phan HCH trong mdi trudng nudi
cdy di ching minh dwoc ching nim soi FNA33
dong mét vai tro nhét dinh trong qua trinh phén huy
hén hop cac thudc trr sau trong dit 6 nhiém xu Iy
bang bioreactor hiéu khi.
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Nim ching vi sinh vt ¢c6 kha ning st dung
HCH d3 dugc phan lap, trong d6 ¢6 3 ching ném soi
FNA31, FNA32 va FNA33. Ching ném soi FNA33
¢6 kha ndng sinh treéng va phat trién 8t hon so véi
hai ching nim soi con lai.

Trén moi truong mudi khoang dich cé chira
HCH & ngay nuéi cay thir 7, ching 4spergillus sp.
FNA33 sinh tdng hop 2 loai enzyme ngoai bao la
mangan peroxidase va laccase véi hoat tinh 14n Iuot
12434,5 U/], 4,3 U/1. Enzyme laccase ciing dugc sinh
téng-hop béi hai ching nam sgi FNA31 (4,0 U) va
FNA32(12,3 U/l) Ching nim sgi FNA32 sinh tong
hop enzyme lignin peroxidase (118,8 U/l) & ngay
nudi cdy thir 20, & cing thdi diém ndy enzyme
mangan peroxidase cling dugc sinh ra tir chung
FNA31 c6 hoat tinh 168 U/l nhung vAn thip hon
chung FNA33 la 269 U/I.

Sau 14 ngdy nuéi cdy ching Aspergillus sp.
FNA33 loai b6 dugc 88% HCH véi nong do ban dau
243 ppm. Ching nim soi FNA33 dugc xép vao chi
Aspergillus, dugce dat tén 1a Aspergillus sp. FNA33,
trinh tv doan gen ma héa 18S rRNA duge ding ky

trén GenBank véi ma sé EU684231.

Loi cam on: Cong trinh nay duoc thuc hién véi tai
tro kinh phi clia dé tai déc lép cap Vién Khoa hoc va
Cong nghé Viét Nam "Nghién ciru xi Iy tdy déc mét
86 hop chdt hitu co chira Clo bang phuong phép héa
hoc, sinh hoc tién tién".
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ISOLATION AND CHARACTERIZATION OF HEXACHLOROCYCLOHEXANE
DEGRADATION OF FILAMENTOUS FUNGAL STRAIN FNA33 FROM PESTICIDE
DETOXIFICATION BY AEROBIC BIOREACTOR

Dang Thi Cam Ha“, Pham Quoc Hiep, Nguyen Nguyen Quang, Tran Thi Nhu Hoa, Nghiem Ngoc Minh
Institue of Biotechnology ' '

SUMMARY

Three filamentous fungal strains were isolated of soil bioremediation treatment by aerobic bioreactor in
order to detoxify DDT, HCH and other pesticides. These fungal strains FNA31, FNA32 and FNA33 cultivated
“in mineral salt medium containing 300 ppm HCH and FNA33 showed the best growth. Based on colony
morphology, sporephore observed through microscope and sequence of a partial 185 rRNA gene, the strain
FNA33 could be classified dspergillus sp. FNA33. The 18S rRNA gene fragment sequence of 4spergillus sp.
FNA33 was deposited in the GenBank database with assession number EU684231. After 14 days incubation in
mineral salt medium containing 0.5% glucose, Aspergillus sp. FNA33 degraded 88% HCH with initial
concentration 243 ppm. Furthermore, after 7 days in the same condition this strain also produced extracellular
enzyme mangan peroxidase (434.5 U/l) and laccase (4.3 U/]). After 20 days of cultivation the activity of
manganese peroxidase detected still at high level (269 U/l). g
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