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PHAN LOAI, KHA NANG SINH TONG H(P LACCASE VA PHAN HUY PAH CUA
CHUNG XA KHUAN STREPTOMYCES sp. XKBH13 PHAN LAP TU PAT NHIEM CHAT
DIET CO/DIOXIN THUQC SAN BAY QUAN SU' CU BIEN HOA
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TOM TAT

) Lﬁccasc cé ngu'é_n géc tir cde lod thude prokuryote ngay cing duge quan tdm nghién ctru vi chiing c6 the
6 nhicu djc tinh quy phd hop vér kha ning img dung nhu (inh bén nhiét, bén véi cac héa chit va pH rat acd

hojic rat kién. Laccase ©6 kha ning oxy héa pho co chit it rong bao gbm chc hop chit phenolic va khong phai
phenohic c6 hén quan dén lignin ciing nhu cie chat 0 ntiém bén vimg véi méi truong khic Chung xa khuan

XKBHI3 dugc phin 13p nr ddv nhiém chil digt co/dioxin g

N Cif quan sy ¢l W1 sin bay Bién Hoa Trong

moi rudmg nudi cdy cd bo sung dich chiét matt, chit din truyén dién 10 trung gian va sit dyng dich chiét dit 6
nhi;:m chira diovin va cdc chat chira clo khac lam nguon cacbon, chung XKBH 13 ¢6 kha ning sinh laccase cao
nhat sau 24 gid nuGi edy vér hoat tinh 3,747 UA. Chdt cam (g 161 nhal dbt vén ching XKBHI3 Ii catechol &
nong dg ban dau 1a | mM. Chang xa khudn nay co thé phit tricn trong khoang pH rong tir 4-9 va pH thich hop
cho sinh 16ng hop laccase 13 pH 6.5. Sau 7 ngay nuér cdy ching XKBH913 loai b6 duge 67,07% pyrene véi
nong dg ban dau lém hon 76 mg/lit. Dy trén déc diém hinh thir khudn Jac, bao tr va so sinh mot phan trinh nr
gen ma hoa 168 rRNA, ching XKBHI3 doc xép vio chi Siveprontyces va duge dit tén Strepromyces sp.
XKBH13. Trinh 1y doan gen ma héa cho 165 rRNA ca ching xa Khuin Strepromyces sp XKBH13 duge

dang ky wén GenBank vai ma s6 14 HM210874

Tir khoa: laccase. Sireptomyces sp XKBH!3, PAH, 165 rRNA

MO DAU

Laccase (Benzenediol:oxygen oxidoreductase,
E C.1.10.3.2) 1a protein (hodc glycoprolcin) co chira
nhiéu nguyén wr déng, thuée ho céc enzyme
polyphenol oxidasc. Hign nay, laccase chu yéu duoc
nghién ciru rén ddi tugng ndm, dic bi¢t 1a tir nim
muc tring phan hiy gd. Mot sb loai ndm co kha ning
sinh laccase dugc biét dén nhiéu nhat la Agaricus

bisporus, Botrytis cinerea, Chaetomium
thermophilum.  Coprmus  cinereus,  Neurospora
crassa.  Phlebia  radiata,  Pleurotus  ostreatus,

Pycnoporus cinnabarinus. Trametes versicolor.

Nhmg hién nay, cd mét sb bing chimg cho théy
s 18n tai cia cdc protein véi nhimg tinh chdt dién
hinh caa laccase trong cic loai prokaryote. Cac gen
mi ha ho cic enzyme nay da dugc phat hi¢n trong
mdt s6 ching vi khuan, bao gbm cac loai séng trong
nhimg méi truémg khic nghiét nhu Oceanobacillus
iheyensis hodic Aquifex aeolicus va trong vi khuan co
nhu Pyrogbaculum aerophilum. Mot 56 céng trinh
khoa hoc gin day di gia thiét v& su (6n tai cia
laccase trong xa khudn nhu Streptomyces griseus va
§. lavendulae, nghién ciru ndy dya trén cic phan img

xic tae khong dac hi¢u co chit.

Laccase cod nguén gfx: tr cac lodi thudc
prokaryote ngay cang dugc quan tim nghién ciru vi
chiing c6 thé ¢6 nhiéu dac tinh quy phu hep véi kha
ning img dung nhu tinh bén nhiét, bén véi cac héa
chét va pH rat acid hoic rét kiém. Laccase c6 kha
ning oxy héa phd co chét rét rong bao gdm céc hep
chét phenolic va khéng phai phenolic c6 lién quan
dén ligmin ciing nhu cic chat & nhiém bén vimg véi
mét truémg khiac Uu diém ndy khién cho laccase
dugc img dun& nhiéu trong cic qua trinh sinh hee
khi dgc 6 nhicm méi tuong nhu xir Iy nuoc thai
cong nghiép tir nha may gidy, nhd may dét nhugm,
nha méy khai théc va ché bién dau mo, dét va nudc 6
nhiém thudc trir séu, chét diét cd, thudc nd va dioxin.
Ngodi ra, laccase con co khé ning tham gia oxy hoa
cac hop chat c6 thé oxy héa lém cia cic hop chét
khéng phai phenolic bing cich sir dung cac phan tir
hiru ¢o hoiic vé co c6 kich thude nho déng vai rd
nhu nhimg chét din truyén di¢n 1 trung gian. Do dé,
cde hé thong xic tic nhé phirc hop laccase — chat
truyén dién fir trung gian sé & thanh h¢ thong xiic
thc ¢ higu qua cao trong xir ly nhidu hop chit 6
ohigm moi trudng nhu hydrocarbon thom da nhéan
(polycyclic ~ aromatic  hydrocarbon PAH),

189



polychlarnmlcd bxphcnyl (PCB)y (r ngdnh cong
nghigp diu mo, thube nd 2.4.6- lrnnuulolncn (IN1)
trong ngdnh khai khodng., quan sy, thude trir xiu
(Dichloro  Diphenyl  Trichlorocthane - DIYEL

Hexacyclohexan - HCH v.v.), thude di¢t co hoo hoe
(2.4.5-Trichlorophenoxyacctic acid - 24,5-T; 2.4~
Dichlorophenoxyacetic acid - 2.4-D v.v.) dimg trong
néng nghiép.

Muc dich ciia nglién cira nay i dinh gid vé kha
nang sinh cnzyme lacease cin ching xg Khudn
XKBHI13 phan lap ur diém néng & nhicm chat digt
co/dioxin 190 san bay Bién 11da cing nhu khi ning
phén huy hop chat vng thom da nhin cua ching.

NGUY N LIEU VA PHUONG PHAP

Chiing vi sinh vin

Chung xa khudn XKBH 13 phin Iap tir ddt nhiém
chit diét co/dioxin i didm nong & nhiém thuge san
bay Bién Hoa. Ching xa khuin duge gilr trong ong
thach nghiéng trén modi truong Gause nghéo co bo
sung dich chiét dat (dich chiét dat chira chu yéu
2,3,7,8-TCDD la déng phan dioxin dgc nhit va cic
chat diét ¢ 2,4,5-T, 2,4-D, TCP, DCP va PAH.

Phwong phép nghién ciru
Méi tririmg nuéi cdy

Mai truomg nudi chy ching xa khudn XKBHI3
la Gause M, cé thanh phin nhu sau: KNO, 2 g/,
MgS0, 0,45 g/1, KH;PO, 0,15 g/l, Na,HPO, 0,35 g/1,
NaCl 1 g/\, K,HPO, 0,25 g/, FeSO, 0,01 g/l. cao
men 2 g/l, cao malt 0,5 g/ va tinh bt tan 5 g/l.
Nghién cieu chpn méi triomg va diéu kign nudi cdy
thich hgp cho khd ning sinh laccase cua ching
XKBHI3

Khé ning swh enzyme laccase cua chung
XKBHI3 dugc kiém tra trén méi rrubng nuéi cny
long Gause M (pH 6) c6 bd sung ngudn chit & nhiém
la ;!|ch chiét dat nhiém chét di¢t co/dioxin va cac
chat cam img CuSO04, veratryl alcohol, MnSO4.
Chung dugce nudi chy & nhigt &g 30°C, tdc do lic 200
rpm. Ching nghién ciu duge khao sat dnh huong
cia pH dén khi ning sinh laccase trong khodng pH
tir 4,5 dén 9. Kha ning sinh trudng va sinh laccase
ciha ching xa khuin XKBHI3 duge khio sét theo
ngay tir 1 dén 7 ngay.

Dé xac dinh anh huéng cia cic chit cim ing
dén kha nﬁng sinh laccase cua ching XKBHI3, cic
chéit cam img guaiacol, veratryl alcohol, ferulic acid,
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vanilin, catcchol, va 4-] hydroxybcnzo;c duge bd sung
véi lugng | mM, dich ch:m a#t chia dioxin Iml,
phenanthrenc va pyrenc, mdi toai 100 ppm, 50 uM
M"SOA. 100 pM CuSO4. Miu déi chimg duoc nudi
uy cung diéu ki¢n tuong wr nhung khéng bb sung
chdt cam {mg. Hoqt tinh cua laccase tao bdi ching
nghién ciru duge x4c dinh dyra vao kha niing oxy héa
0.5 mM ABTS trong dcm sodium acetate (pH 3)
thanh hop chét ¢6 mau hip lhu manh nhél i budc
song 420 nm (¢ = 36x 10" M'am™).

Dinh gid kha nang phin hiiy PAH

Kha ning phan hiy pyrenc (ndng dd ban du
100 ppm) duoc déanh gm theo ham lugng pyrenc
blém rong mau pudr cay chung XKBHI3 véi miu
déi chimg khing bo sung vi sinh vat. Ham lugng
pyrenc con lai cia har miu sau 7 ngay nudi cay phén
tich trén méy sic ky long higu nang cao (HPLC) theo
phuong phap EPAG610.

Phan logi ching xa khuin XKBH13

Ching xa khuin XKBHI3 dugc phin loar va
dinh 1én dya vao trinh ty gene ma héa 168 rRNA
duge nhan Ién khi ding cip méi 341F - 907R
(Wintzingerode ef al.. 1997; Mincer ef al, 2005).
Trinh ty dogn gen ma hoa 16S rRNA duge xir ly
bing phan mém Bioedit va so sanh voi cic ching
tuong dong trén GenBank. Ciy phan loai dugc xdy
dyng bing phin mém ClustalW.

KET QUA VA THAQ LUAN

Kha nang sinh enzyme cua ching xa Khuén
XKBHI13

Chung xa khuin XKBHI3 dugc phan ldp T dit
nhiém chat digt c6 chira dioxin (DCD) tai diém néng
& nhiém chdt diét co/dioxin tai sin bay Bién Hoa.
Chang xa khuan XKBH 13 ¢6 kha ning sinh laccase
13 2050 U/ tong mdi trudmg Gause M bd sung chit
cam umg 1a VA va Mn2+. Hoat tinh laccase thu dwge
coa XKBHI3 thap hon chung XQ khuan XKBH29
(4746 UN) trong cling diéu ki¢n nudi ciy. Tuy nhién,
trén méi truomg chira DCD véi vai td 13 chét cam
img cua laccase thi ching XKBHI3 ¢6 hoat tinh cao
hon (két qua khdng dugce trinh bay & day). Vi cic
ching xa khudn phan 1ap t ngudn & nhidm chér diét
cd/dioxin nén V|¢c clu)ng XKBHI13 ¢6 kha nang sinh
enzyme trén ngudn co chét djch chiét co y nghta 160,
dic bigt 1a déi véi viee u'ng dung xa khudn aé phén
hity sinh hoc cac hgp chit 6 nhidm.
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Trong méi trudng uum cay Gause M cd bd sung
chét chiét malt va mét s6 chit bd sung lam chét din
yén dién tir trung gian, sir dung dich chiét dat lam
nguon cacbon, ching xa khuin XKBHI13 c6 kha
ning sinh Iaccase vén hoat tinh 3747 U/l sau 24 gidy
nudi cdy. Tuy nhién, hoat tinh laccase cia chiing
nhanh chéng giam tir ngay thir hai. So véi cac chung
6 kha néing sinh laccase dugce phan I3p tir cic nguon
chit & nhiém véng thom cho thy, ching XKBHI3
c6 hoat tinh tuong déi cao. Chm\g nam am
Trichoderma FDNR40 phan lap tai ddt nhidm cln(
di¢t co/dioxin tai DA Ning sinh laccase cao nhit [i
0,73 UM wén mdi trudng SHI, my nhién, ching c6
kha ning sinh hai enzyme ngeai bao khic 13 lignin
peroxidasc va mangan peroxidase (Dang Thi Cém
Ha et al., 2010).

So vai mr s ching vi sinh vit ¢6 kha nang sinh
enzyme laccase khac thi thtn gian dé thu enzyme c6
hoat tinh 1én nhat 1a tuong ddi ngan. vi dy nhw ching
xa khudn Sl_replom_\wlm cvanens CECT 3335 sau §
ngdy nudr 1ac & ningt do 28°C hoat tinh laccase cao
nhit do dugc 1200 W/l (Enrigueta er al.. 2003). So
voi cac ching nam dam thi thoi gian dé ching sinh
enzyme €6 hoat tinh lén nhdt ngin hon hin, Pa sé
cac chang ném dam sinh laccase dat hogn tinh cyre
dai déu cb thén gian nudi ciy kéo dai dén 14 - 21
ngay (Hairaishi ef al.. 2003). Néu so sanh thoi gian

nudi cdy vi kha ning sinh cnzyme cia ching
XKBHI13 véi cdc ching néu trén thi ching XKBH 13
c(y khi niing sinh laccase tt hon va thai gian nudi
c'q ngin hon nhiéu. Do d6, chang ndy c6 nhiéu lgi
the khi dp dyng vio quy mé cong nghiép (véi myc
dich sin xuat enzyme khi 10 uu duge moéi uuéng
nudr ey hofic (g0 ching tai © hop) vi thdi gian sinh
tnromg va ong hop enzyme ngin s& nit ngin dugc
chu ki va giam thicu chi phj san xudt.

Anh hwémng ciia pH toi sy phat (rién va kha niing
sinh laceuse cia chung XKBHI13

pH 13 md1 trong nhimg yéq 16 mdi trudmg anh
huémg 1ém (6i kha nang phat wién cia vi sinh vat va
pham vi phin bo cia ching trong ty nhién. Két qua &
hinh | cho thdy ching XKBHI3 sinh laccase cao
nhdt & méi trudmg nudr chy co pH 6,5 va khéng phit
hién lhay laccasc & pH 4 Tuy nhién, cé thé thay ring
sy chénh I¢ch hoat tinh laccase gitra cac gi4 tr pH tir
6 dén 9 khong nhiéu. Luong sinh khéi cia ching
XKBHI3 o cic gid tri pH khic nhau 13 wong doi
gidng nhau, thim chi & mirc pH thap nhit rong dai
pH khao st a 4 va cao nhat 13 9 lugng sinh khoi ta0
thanh vin o mic cao. bay la mét dac tinh 16t cua
ching XKBHI13 vi ching nay c6 kha niing sinh
laccasc ciing nhu sinh truéng tot trong khoang pH
rong tir hoi acid dén kiém.
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= 2000 750 Mt H 07t tinht laccase
1500 :ZZ -0 Khi luong khd sl khoi
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PH ¢ s 6 65 7 8
Hinh 1. Anh huéng coa pH méi trwong nudi cdy
Anh hirémg ciia chét cam img dén kha ning sinh
enzyme cua ching XKBHI3
Laccase thugc nhém cnzyme oxidase cd kha

ning oxy hoa cic hop chit da vong thom, lignin v.v.
Vi thé c4c chét cam img dugc chon cho qua trinh

téng hop laccase thuéng 13 nhimg hop cbit chira
nhié¢u vong thom. Cac chdt cam img khic nhau c6
anh hudng khéng gidng nhau dén kha nang sinh
laccase cla cc ching vi sinh vat. Ngodi ra, kha nang
sinh laccase clia ching vi sinh vét con phu thudc vio
ion kim loai hoa trj hai cé trong mél truong nudi cay
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ahu Cu®', Mn™'. Cd*'\ Ms (Manubens et al., 2{)07)
Muc d|ch cha nghién cira ndy 18 tim ra che cl\m cdm

img thich hop nhim ning cao khi ning tong hgp
laccase ciia chung XKBIIT3.

Két qui ¢ bang | cho hhy, chit cam (mg 16t
nhat dd1 voi ching XKBHI3 13 catcchol, « cic miu
chira chat cum \mb con lai dcn cb hoat llnh laccise
thép hon mu déi chimg, ditu ndy cho thiy cAc chét
cam tmg di lya chon khéng phd hep hodic néng do
dua vio chua thich hop véi chung XKBHI3 ngosi
trir catechol.

So sdoh véi mot so két quin nghién ciru vé xa
khudn dd dugc cong bo trén lhc gioi lln chung S.
psammotcus MTCC 7134 nuéi cly & dicu klcn nhlct
dd moi trudmg, pH (51 wu vén chill cim (my 161 nhm
12 pyrogallol va para-anisidine sau hat ngdy nuéi chy
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hogt tinh laccase 16n nhat do dugc la 5900 UA
(Niladevi, Prema, 2008). Trong cdng trinh ndy chét
cam img pyrogallol v para-anisidine da lam ting
50% kha néing sinh cnzyme caa ching. Catechol chi
1am tdng thém kha ning sinh téng hop lacease thém
14,5% & chung XKBH13 trong khi d6 Pyrogallol va
para-anisidine lm ang kba ning lf‘mg hop laccase
cua ching S. psammoticus MTCC 7334 lén t6i 50%.

Tuy nhién, thco nglnen clru cua Cavallazzi va
doug tac gid (2005) m¢t s6 hgp chit vong thom Ja
tien chdl cua lignin nhy hydroxybenzoic acid va
vanillin & néng d6 | mM lam giam kh4 ning sinh
laccase cua chiang ndm dam Lentinula edodes. Tic
dyng cam (mg sinh enzyme laccase cua cic hgp chat
vdng thom v jon kim loai con phy thugc vdo bin
chit di truyén coa vi sinh vt

Bang 1. Anh huéng cda cht cam ing 101 khd ndng sinh laccase cua ching XKBH13.

Chét cam ung Ndng 46 Hoat tinh qui ddi (%)
D8 chirmg 0 100
[T 16 mgA 164
M 50 mM 99.3
VA 1 mM 709
Catechol 1mM 114.5
Guaiacol 1mM 735
Ferulic acid 1 mM 534
4-hydroxybenzoi 1 mM 49.0
Vanilin 1 mM 78.4
Pyren 100 ppm 77.4
Phenanthrene 100 ppm 84.5
[2]03 1ml 86.4

Kha niing phin hiy pyrene cia ching xa khudn
XKBHI13

Cic diém nong 6 nhidm dioxin do phun rar thude
digt €6 tai Vigt Nam ciing b 6 nhiém mét hrgng nho
cac chit hydrocarbon thom da nhin (PAH). Do do,
trong nghién ciru ndy, ching t4i x4c dinh kha niing
phén hiy mét dai dign rdt bén vimg cua PAH boi
chung xa khudn phan I§p dugc. Pyrene thudng dugc
chon dé khao sat kha nang phén huy sinh hoc bai né
cb 4 vong benzen, ¢6 tinh djc cao véi con ngudi,
méi trrong va thude loai khé phin huy sinh hoc.

Két qua & hinh 2 vi bing 2 cho thy, sau 7 ngy
nudi cdy ching XKBHI3 loai bo duoc 67,07%
pyrene  Day la co sG quan trgng cho thiy riing
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ching XKBH13 ¢6 nhiu tiém ning img dung trong
vige xir Iy chat 6 nhiém thugc nhom PAH.

Hign nay trén thé gi6i va & Viét Nam c6 nhiéu
cong trinh nghién ciru kha nang phén huy PAHs cua
céc chung vi sinh vat khéc nhau. Ching KCP8 cia
Nguyén Ba Hiu va ddng tac gia phan lip tai Khe
Ché c6 kha ning phan hiy hén hop PAIE
phcnamhwne, anthracene sau 7 ngdy nuéi lic & méi
truémg  mudi khodng 14 76,12%, anthrancene la
71,09% va fluoranthrene 13 41,01% (Nguyén Bi
Hiru, 2002) Weissenfels va déng tac gia (1991) &
cbng bd ching Alcaligenes denitrficans WW1 phin
hay fluoranthrene rit manh véi tbe do 300 mg/l mbi
ngay. Cac ching 4 b ium sp., Arth
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SPy Rhodococcus sp. phan Iap tr tram tich bién cé
kh§ ning phan huy manh PAHs. Cac ching trén co
kha ning phin hiy 89,94% phenanthrenc va 93,4%
fluoranthene, pyrene sau mdt tudn nuéi cy, hon thé
nira sau 25 ngdy nudt cay cac chung ndy phén hay
99.98% phenanthrene, 99,97% fluoranthenc, pyrene
26,0004
24,0001 Iy
22,000}
20,000}
18,0001

16,000

(Weissenfels er al. 1990). Tuy nhién cdc tac gia
khéng de ciip dén kha nang sinh enzyme ngoai bao
cha ching.

Tir cic két qua trén cho thiy ching XKBHI3 ¢6
Kkhé nang phan hiy khé tét so véi kha nang phin hoy
che PAH cita cic ching di cong bo.
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Hinh 2. Phd HPLC ham lrong pyren trong m3u khéng c4 vi sinh vat (VSV) (A) va m3u nubi cdy ching XKBH13 (B).

Bing 2. Kha nang phan hily sinh hoc pyrene cu3 ching XKBH13

Miu Dign tich peak mgil Higu sudt phan hiy (%)
M3 trurérng khang c6 VSV 897.3 76.36 -
XKBH13 295.5 25,15 67,07

Phin loai chiing xa khudn

Do ching XKBH13 dugc phan I3p tir dat nhiém
chét diét co/dioxin m san bay Bién Hba voi cac dic
diém sinh laccase (5t nén d dugc tiép tuc nghlcn
ciu dinh tén. Céc phuong phap sir dung déc diém
hinh thai khuin lac, bao tir két hop vi xac dinh trinh
ty gen mé héa 16S rRNA da duoc tién hanh.

Khudn lac ching XKBHU3 c6 bé mit bong
xbp (Hinb 3A) c6 nhidu khu:m ty khi sinh dang soi
manh bao phu. BE mat Kkhudn ]ac 16| g gilra c6 mau
héng nhat xung quanh c6 vién tring dudmg kinh
0,3-0,4 cm. Bao ti tran c6 dang hinh trimg (Hinh
3B). két dinh véi nhau tao thanh cic chudi dang
thing duémg kinh 0,3-0,4 pm. Bé mit bio ti
khéng tron nhén cé nhidu nép gip chay doc theo
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than bao t Tir cic die diém cha bao wr wrén kinh
hién vi dign ur ¢ (thé thiy ching XKBHI3 ¢o
nhidu dic diém cun cac dgi dign thudc chi
Streptomyces.

A

Dbam Thuy Hang et al.

Pogn gen ma héa 16S rRNA (550 bp) cua ching
XKBHI3 di duge xéc dinh v3 50 sanh voi cc trinh
I\I gen 16S rRNA cia cée ching xa khuan da cong
b6 trén céc GenBank (Hinh 4).

Hinh 3. A Hinh thas knuAn lac ching xa khudn XKBH13.8 Hinh thai bao tir ching xa khuan XKBH 13 duei kinh hidn v dién

W quét v do phéng dar 15 000 1an

Ching xa khuan XKBH13 tuong dong 100% van
lodi §. luteoveriicillatus G-9, va §. caerulens NRRL
B-2194 va tuong dong rén 96% véi nhidu dai di¢n
cia chi Strepromyces. Dya trén dic diém hinh thai
khuan lac, bao fir va so sdnh mot phén trinh ty gen
mia héa [6S rRNA, ching XKBHI13 c6 thé dugc xép
vao chi Streptomyces va duge dat €n Strepromyces
sp. XKBHI13. Trinh ty doan gen ma hoa cho 165
rRNA cia ching xa khuan XKBHI13 dugc ding ky
trén GenBank vai ma sé 1 HM210874

Chi Streptomyces 1a chi chiém s6 fuong lon
trong dat va 6 var tro rit quan trong ddi véy hé sinh
thai dét. Mot sb chung thugc chi Strepromyces ciing
c6 kha ning sinh enzyme laccase tuong 19t
Ching §. cyaneus CECT 3335 c¢b khé nang sinh
enzyme laccase cao tdi 1.200 U/l sau 8 ngdy nudi
ciy (Enriqueta er al, 2003). Hai ching S
viridosporus TTA va S. badius 252 ngoai kha nang
sinh enzyme ngoai bao con c6 kha nang phin huy
lignin tuong doi 16t (Gottschalk er al, 2003).

Trong s6 cac ching c6 quan h¢ ho hang voi

194

chung XKBH!3 (Hinh 4). chung XKBH| phan lap
tai dat nhlcm chdl diét co/dioxin Lai Bién Hoa cb kha
nang 16ng hep laccase (1.756 U/), MnP va LiP,
ngoal ra chung nay con phan hiy dugc wén S0%
pyrene va anthracene. Ching XKDNRI dugc phin
Iip tir bioreactor x(r 1y dat nhiém chat di¢t co/dioxin
tai sin bay P Ning, chung ndy c6 kha ning phin
hiy 31,32% phenanthrene. 51.24% anthracene v

40% ﬂuoranlhrenc v6i ndng 46 mdi cht ban diu 50
ppm méi chal sau 10 ngay nudi cdy. Ching xa khudn
Strepromyces sp. XKDNI2 ciing duge phin lap tr
dat nh:em chdt dgc hoa hoc ta1 Da Ning sau 7 ngay
nudi chy phin huy dugc 32,72% phenanthrane,
39.01% anthracene, 23 32% fluoranthene va 32,1%
dibenzofuran. M@t sé ching nhu Strepromyces sp. F-
6 duge phan lap tpi Trung Quéc co kha nang phén
hay lignin. S. rochei PAH-13 ¢b kha niing phén hay
PAH, phén 1ap & An D¢ (Laine, Jorgensen, 1996).
Ké1t qua trong nghién ciru nay gop phan khing d)nh
sy da dang cua chi Strepromyces ndi riéng trong dit
nhiém chat diét c6 chira dioxin ciing nhy sy da dang
cua cac vi sinh vit sinh enzyme ngoai bao néi chung.
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S. viridogenes ATCC 39387
XKBH13
S. cucrulens NRRL 3-2194

$ hucoverncitlans G-9

Streptomyecs sp XKDNRI

Streptomyces sp F-6

0.01

Hinh 4. Cay phat sinh ching loai ciia ching xa khudn XKBH13

KET LUAN

Chu.ng xa khuin XKBHI3 dugc phén Iap ar dat
nhiém chat di¢t co/dioxin tai diém néng 6 nhiém
thude sin bay Bién Hoa. Dya vao dic diém hinh thai
khuiin lac, bao tr v4 trinh tv doan gen ma héa 16S
RNA cho thay ching nay thuc chi Strepromyces va
dugce dait 1én 13 Strepromyces sp. XKBH13. Trinh e
doan gen 16S rRNA dugc ding ky trén GenBank véi
mi s6 1a HM210874.

Strepromyces sp.XKBH13 c6 khé nang sinh tong
hop Iaccase cao trén méi trudong Gause M cé bd sung
dich chiét dé1 chira dioxin, hoat tinh laccase cao nhat
do duge sau | ngdy nudt dat 3747, 69 UA.

Chuing ndy phét trién t61 trong dai pH rong nr 4
dén 9, va sinh laccase cao nhit & ' pH 6,5. Chat cam
img sinh laccase hiéu qua nhét dbi véi ching
XKBH13 14 catechol.

Chiing Streptomyces sp. XKBH13 c6 kha ning
phét trién tt trén méi trudmg c6 mit PAH va loai bo

sp. XKBH1

Streptomyces sp XKDN12

S rocher PAH-13

dugc 67% pyrene sau mat twan nudi cly.
pyr

Lo cidm on: Cong trinh nay dugc thuc hign nho
kinh phi Dé tdi do Vién Khoa hoc va Cong nghé Viét
Nam tai trg: “Nghién ciou cong nghé san xudt
enzyme ngoai bao laccase. manganese peroxidase,
lignin peroxidase (MnP. LiP) tir vi sinh vt phuc vu
xir ly edc chat 6 nhiém da vong thom .
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CHARACTERIZATION, LACCASE PRODUCTION AND PAH BIODEGRADATION OF
ACTINOMYCES STREPTOMYCES SP.XKBH13 ISOLATED FROM HERBICIDE/DIOXIN
CONTAMINATED SOIL IN BIENHOA FORMER MILITARY BASE

Dam Thuy Hang, Dao Thi Ngoc Anh, Nguyen Kim Giang, Dang Thi Cam Ha’

Institute of Biotechnology

SUMMARY

Laccase from prokaryote are interested in rescarch because of their charactenistics such as thermal

stability, chemical resistance and pH stabihity. Lacca:c has a wi

non-phenolic compounds as well as other p

nge of substrates including phenolic and

organic

It strain XKBH13 was

1solated from herbicide/dioxin contaminated ‘soil in BienHoa former milttary base. Th|< strain produced laccase
with highest activity of 3 747 U/l after 24 hours in cultural medium containing malt extract and mediator,
contaminated soil extract added as carbon source. Strepromyces sp XKBHI3 showed growth capability in
large range of pH from 4-9 and produced high laccasc actvity al pH 6.5. The best laccase production was
detected in medium contaimng ! mM catechol as an inducer source. After 7 days culiivation, XKBHI3
degraded 67.07% pyrenc with more than 76 mgL at minal concentration. Based on colonial morphology

sporephore obscrved by scanning

and partial seq of 165 rRNA gene, the strain

XKBH13 could be classificd as Streplomyces XKBH]J The partial 16S rRNA gene sequence of Strepromyces
sp. XKBHI3 was deposited in the GenBank with the assession number HM210874.

Keywords: laccase, Streptomyces sp. XKBH1 3, PAH, 165 rRNA
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