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Vien Cdng nghe sinh hgc 

Uccase co ngudn goc tir cic loii thupc piokaryole ngay c îig duyc quan lam nghiSn ciiu vi ching c6 the 
CO nhieu dgc tinh quy phil hyp vdi kha nang im^ dyng nhu tinh ben nhipt, ben vdi cac hoa chat vi pH rat acid 
hoac rat kiem, Uccasc co kha nang oxy h6a pho co chat rat rpng bao gom cic hyp chil phenolic v^ khong phai 
phenolic cd lien quan den lignin cung nhu cic chat 6 nhtcm ben vimg vdi moi tnrdng khac Chung xa khuin 
XKBHI3 duyc phan Igp tir dit nhiem chai dipl co/dioxin tai can cir quan sy cu tai san bay Bien Hoa Trong 
md[ trudng nuoi cay c6 bo sung dich chiet malt, chat ddn truyen dipn tu trung gian va sir dyng djch chi^t dit 6 
nhiem chira dioxin vi cic chat chira clo khic lim nguon cacbon, chiing XKBH13 c6 kha nang sinh laccase cao 
nhat sau 24 gid nuoi cay vdi hogt tinh 3,747 U/l, Chat cam iing tit nhit ddi vdi chiing XKBH 13 la catechol d 
nong dp ban dau li I mM, Chiing xg khuin niiy c6 the phat friSn trong khoang pH rpng lir 4-9 vi pH thich hpp 
cho sinh long hgp laccase la pH 6.5. Sau 7 ngiy nuoi cay chiing XKBH913 loai bo duyc 67,07% pyrene vdi 
nong dp ban dau Idn hon 76 mg/Iii. Dya tren dgc di^m hinh thai khuan igc, bSo tu va so sanh mpl phin frinh tu 
gen ma hoa 16S rRNA, chung XKBHI3 duyc x6p vao chi Sirepiomyces va duyc dat len Slreptomyces sp. 
XKBH13. Trinh ty doan gen ma hoa cho !6S rRNA ciia chimg xa khuin Streptomyces sp XKBH13 duyc 
dang ky tren GenBank vdi ma s6 li HM210874 

Ta-khda: laccase. Streptomyces sp XKBHI3. PAH. l6SrRNA 

Laccase (Benzenediol: oxygen oxidoreductase, 
E Cl.10.3.2) l i protein (hoac glycoprotein) c6 chita 
nhieu nguyen tu ddng, thudc ho cac enzyme 
polyphenol oxidase. Hien nay, laccase chu yeu duac 
nghien cuu fren doi tugng nam, dgc bipt l i tir nam 
muc frang phan huy gd. Mgt sd loai nam cd kha nang 
sinh laccase dugc biet den nhieu nhat la Agaricus 
bisporus. Bolrylis cinerea, Chaetomium 

ihermophilum, Copnnus cinereus, Neurospora 
crassa. Phlebia radiala, Pleurolus ostreatus, 
Pycnoporus cinnabarinus, Trametes versicolor. 

Nhung hien nay, cd mpt so bang chiing cho thay 
sy ton tgi cua cic protein vdi nhiing tinh chat dien 
hinh ciia laccase frong cic loai prokaryote. Cic gen 
ma hda hp c ic enzyme niy da dugc phit hipn frong 
mdt sd chung vi khuan, bao gdm cic loai sdng frong 
nhimg mdi trudng khac nghiet nhu Oceanobacillus 
iheyensis hoac Aquifex aeolicus v i frong vi khuan co 
nhu Pyroqbaculum aerophilum. Mpt so cdng frinh 
khoa hoc gin day da gia thiit ve sy ton tgi cua 
laccase frong xg Idiuan nhu Streptomyces griseus v i 
S. lavendulae, nghien ciiu n iy dua tren cae phin iing 

xuc t ic khdng dac hieu co chat. 

Laccase cd ngudn gdc tir cac loii thudc 
prokaryote ngiy cing dugc quan tam nghien ciru vi 
chiing cd the cd nhieu dac tinh quy phii hgp vdi khi 
nang ung dyng nhu tinh ben nhiet, ben vdi cic hda 
chat v i pH rat acid hoac rat kiem. Laccase cd khi 
nang oxy hda phd co chat rat rgng bao gom cic hgp 
chat phenolic v i khdng phai phenolic cd lien quan 
den lignin ciing nhu cac chat 6 nhiem ben vimg vdi 
mdi trucmg khac LTu diem niy khien cho laccase 
dugc img dyng nhieu frong cic qui frinh sinh hpc 
khu doc d nhiem mdi trudng nhu xir ly nude thai 
cong nghiep tir nha may giay, nha may det nhugm, 
nhi may khai thic va che bien dau md, dat v i nude d 
nhiem thuoc trir sau, chat diet cd, thuoc nd v i dioxin. 
Ngoii ra, laccase cdn cd kha nang tham gia oxy hda 
cac hgp chat cd the oxy hoa Idn ciia cac hop chat 
khdng phai phenolic bing each su dung cic phan tii 
hihi ca hogc vo co cd kich thudc nhd ddng vai frd 
nhu nhiing chat din trayen dipn tu trung gian. Do dd, 
cic he thong xuc tic nhd phiic hgp laccase - chit 
traygn dipn tii trung gian se frd thanh he thdng xiic 
t ic cd hipu qua cao frong xir ly nhieu hgp chat 6 
nhilm mdi frudng nhu hydrocarbon thorn da nhan 
(polycyclic aromatic hydrocarbon PAH), 
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polychlorinatcd biphcnyl (I'CB) tir nginh cimg 
nghipp diu md, Ihuoc no 2,4,6-frinifrotolucn (IN 1) 
frong nginh khai khoing, quan sy, thuoc irir siiu 
(Dichloro Diphcnyl Trich loroethane - DDI. 
Hexacyclohcxan - HCH v.v.), thuoc dipt cd hda hgc 
(2,4,5-Trichlorophenoxyacctic acid - 2,4,5-T; 2,4-
Dichlorophenoxyacetic acid - 2.4-D v.v.) diing trong 
nong nghipp. 

Myc dich ciia nghien cim nay li dinh gii vc khi 
nang sinh enzyme laccase ciia chiing xg khuin 
XKBH 13 phan Igp hi diem ndng d nhiem chat di$t 
cd/dioxin tgi sin bay Bien Hda cung nhu kha ning 
phan hiiy hgp chit vdng thorn da nhan ciia chiing. 

NGUYfiN L1$U VA PHUONG PHAP 

Chiing vi sinh vit 

Chimg xg khuin XKBH13 phin Igp tir dat nhiem 
chit dipt cd/dioxin tgi diem nong d nhiem thugc sin 
bay Bien Hda. Chung xg khuin dugc giir frong ong 
thach nghieng fren mdi frucmg Cause ngh^o cd bo 
sung dich chiet dat (djch chiet dat chira chu yeu 
2,3,7,8-TCDD li ddng phan dioxin dgc nhit vi cic 
chat diet cd 2,4,5-T, 2,4-D, TCP, DCP va PAH. 

Phutmg phip nghiSn cthi 

Moi trudng nudi cay 

Moi trudng nudi cay chung xa khuan XKBH13 
la Cause M, cd thinh phan nhu sau: KNO3 2 g/l, 
MgS04 0,45 g/1, KH2PO4 0,15 g/1, NaaHPO^ 0,35 g/1, 
NaCl 1 g/l, K3HPO4 0,25 g/l, FeS04 0,01 g/1, cao 
men 2 g/1, cao malt 0,5 g/1 vi tinh bgt tan 5 g/i. 

Nghien ciiu chpn moi trte&ng vd dieu kifn nuoi cay 
thich hfp cho khd ndng sinh laccase cda chiing 
XKBHI3 

Kha nang smh enzyme laccase ciia chimg 
XKBH13 dugc kiem tra fren moi trudng nudi ciy 
long Cause M (pH 6) cd bo sung ngudn chit d nhiem 
la dich chiet dat nhiem chat dipt cd/dioxin va cac 
chat cam img CuS04, verafryl alcohol, MnS04. 
Chiing dugc nudi cay d nhipt dg 30°C, tdc dp lie 200 
rpm. Chung nghien cim dugc khio sit inh hudng 
cua pH den khi nang sinh laccase frong khoing pH 
tir 4,5 den 9. Kha nang sinh trudng vi sinh laccase 
cua chimg xg khuan XKBH 13 dugc khio sit theo 
ngay tir I den 7 ngiy. 

De xic dinh anh hudng ciia cic chit cim img 
den khi ning sinh laccase ciia chimg XKBH13, cic 
chat cam iing guaiacol, veratryl alcohol, ferulic acid. 

vanilin, catechol, vi 4-hydroxybenzoic dugc bo sung 
vdi lugng I mM, djch chiet dit chiia dioxin Iml, 
phenanthrcne vi pyrene, moi logi 100 ppm, 50 tiM 
MnS04, 100 pM CuS04. Mau ddi chimg dugc nudi 
cay cimg dieu kipn tuong ty nhung khdng bd sung 
chit cim img. Hogt tinh cua laccase tao bdi chung 
nghifin ciru dugc xic dtnh dya vio khi ning oxy hda 
0,5 mM ABTS frong dpm sodium acetate (pH 3) 
thinh hgp chit cd mau hip thy manh nhat tgi budc 
sdng 420 nm (e = 36 x 10̂  M'cm'). 

Ddnh gid khd ndng phdn huy PAH 

Khi ning phin hiiy pyrene (nong dg ban dau 
100 ppm) dugc dinh gii theo him lugng pyrene 
glim trong mau nudi cay chung XKBH13 vdi mau 
doi chimg khdng bo sung vi sinh vgt. Him lugng 
pyrene cdn Igi ciia hai mau sau 7 ngay nudi cay phan 
tich tren miy sic ky Idng hipu nang cao (HPLC) theo 
phucmg phip EPA6I0. 

Phdn iofi chiing xg khudn XKBH 13 

Chimg xg khuan XKBH 13 dugc phan logt va 
djnh ten dya vio frinh ty gene ma hda I6S rRNA 
dugc nhan len khi dung cap mdi 34IF - 907R 
(Wintzingerode et ai, 1997; Mincer et ai. 2Q05). 
Trinh ty doan gen ma hda 16S rRNA dugc xir ly 
bing phin m^m Bioedit vi so sanh vdi cac chiing 
tuong ddng fren CenBank. Cay phan loai dugc xay 
dung bing phin mem ClustalW. 

KET QUA VA THAO LUAN 

Kha ning sinh enzyme cua chiing xa khuan 
XKBH13 

Chimg xg khuan XKBH 13 dugc phan lap hrdat 
nhiem chat dipt cd chira dioxin (DCD) tgi diem ndng 
0 nhiem chat chet cd/dioxin tgi san bay Bien Hda. 
Chung xg khuan XKBH 13 cd khi nang sinh laccase 
li 2050 U/l frong mdi trudng Cause M bd sung chat 
cam uTig li VA vi Mn2+. Hogt tinh laccase thu dugc 
cua XKBH 13 thip han chimg xa khuin XKBH29 
(4746 U/I) frong cung dieu kipn nudi cay. Tuy nhien, 
fren mdi frudng chiia DCD vdi vai frd li chat cam 
ung cua laccase thi chung XKBH13 cd hogt tinh cao 
han (ket qua khdng dugc trinh biy d day). Vi cic 
chung xg khuan phan lap tii nguon 0 nhiem chat diet 
cd/dioxin nen vipc chung XKBH13 cd khi nang sinh 
enzyme fren nguon co chit djch chiet cd y nghia Idn, 
dgc bipt li doi vdi vipc img dyng xa khuin de phan 
huy sinh hgc cac hgp chat d nhiem. 
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Trong mdi frudng nudi ciy Cause M cd bd sung 
chatchiet malt v i mpt so chat bd sung lim chit din 
truyen dien tu frung gian, su d i^g djch chiit dat lim 
ngudn cacbon, chiing xg khuin XKBH13 cd kha 
ning sinh laccase vdi hoat tinh 3747 U/l sau 24 gid 
nudi ciy. Tuy nhien, hogt tinh laccase ciia chung 
nhanh chdng giim tir ngiy thu hai. So vdi cic chiing 
cd khi nang sinh laccase dugc phan Igp tir cic ngudn 
chit d nhilm vdng thorn cho thiy, chiing XKBH13 
CO hoat tinh tuang ddi cao. Chiing nim sgi 
Trichoderma FDNR40 phin l ip tai dit nhiein chit 
diet cd/dioxin tai Di Ning sinh laccase cao nhit l i 
0,73 U/l fren mdi frudng SHI, hiy nhien, chiing cd 
khi ning sinh hai enzyme ngogi bio khic l i lignin 
peroxidase va mangan peroxidase (D$ng Thi Cim 
Hi era/.. 2010). 

So vdi mdt sd chimg vi sinh vat cd khi ning sinh 
enzyme laccase khic thi thdi gian dc thu enzyme cd 
hogt tinh Idn nhat l i nrcmg ddi ngan, vi dy nhu chung 
xa khuan Streplomyccia cyaneus CECT 3335 sau 8 
ngiy nudi lac d nhipt dp 28"C hogt tinh laccase cao 
nhit do dugc 1200 U/l (Enriqueta el ai. 2003). So 
vdi cic chung nam dam thi thdi gian de chimg smh 
enzyme cd hogt tinh Idn nhat ngan hon bin. Da sd 
cac chimg nam dam sinh laccase dat hoat tinh cyc 
dai deu cd thdi gian nudi cay keo dii den 1 4 - 2 1 
ngiy (Hairaishi et al.. 2003). Neu so sanh thdi gian 

nudi ciy va kha nang sinh enzyme cua chiing 
XKBH 13 vdi cic chung neu fren thi chung XKBH13 
cd khi ning sinh laccase tdt han vi thdi gian nuoi 
cay ngin hon nhieu. Do dd, chung niy cd nhi6u Igi 
th£ khi ip dyng vio quy md cong nghiep (vdi myc 
dich sin xuit enzyme khi tdi uu dugc mdi frudng 
nudi ciy hojic tao chiing lii td hgp) vi thdi gian sinh 
trudng vi tdng hgp enzyme ngin sS nit ngan dugc 
chu ki v i giam thieu chi phi san xuit. 

Anh hudng cua pH tdi su ph i t trien v i kha n ing 
sinh laccase ciia chiing XKBH13 

pH l i mgl frong nhiing yeu td moi trudng anh 
hudng Idn tdi kha nang phat frien ciia vi sinh vat v i 
pham vi phan bd ciia chimg frong ty nhien. Ket qua d 
hinh I cho thay chimg XKBH 13 sinh laccase cao 
nhat d mdi trudng nuoi cay cd pH 6,5 vi khdng phit 
hipn thay laccase d pH 4 Tuy nhien, co the thay r ing 
sy chenh Ipch hoat tinh laccase giQa cic gia fri pH tir 
6 den 9 khdng nhieu. Lugng sinh khoi ciia chimg 
XKBH13 o cic gii fri pH khic nhau l i tuong ddi 
gidng nhau, thgm chi d mire pH thap nhit frong dii 
pH khao sal la 4 v i cao nhat l i 9 lugng sinh khdi tgo 
thinh van d miic cao. Day l i mgt dac tinh tdt cua 
chung XKBH 13 vi chung nay cd kha nang smh 
laccase cung nhu sinh trudng tot frong khoing pH 
rong tir hai acid den kiem. 

pH 4 5 6 6.5 7 

Hinh 1. Anh hirong cua pH moi trucrng nudi ciy 

JHoatt inl i laccase 

- Khoi luoiig klio sinli khoi 

Anh hudng ciia chit cam ung den kha ning sinh tdng hgp laccase thudng l i nhihig hgp chat chiia 
enzyme cua chung XKBH13 -t . . . . . . -™™ -.̂  ^ ot ^^tn imn 

Laccase thudc nhdm enzyme oxidase cd k h i 
ning oxy hda cic hgp chit da vdng tham, lignin v.v. 
Vi thi cic chit cam ling dugc chpn cho qui frmh 

nhieu vdng thom. Cic chat cim iing khic nhau cd 
inh hudng khdng gidng nhau den khi nang sinh 
laccase ciia cic chung vi smh vat. Ngoai ra, khi ning 
sinh laccase ciia chiing vi sinh vgt cdn phy thudc vao 
ion kim logi hda fri hai cd frong mdi trudng nudi cay 
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nhuCu-',Miv",Cd'',Mg^' (Maniibens e/«/., 2007). 
Myc dich cua nghien ciru niy li tim ra cic chit cim 
ling thich hyp nhim nang cao khi ii;ing tong hyp 
laccase cua chung XKBI113. 

Ket qui d bing I cho thiy, chil cim img t6l 
nhal doi vdi chiing XKBH 13 li catechol, a cic m3u 
chua chat cim ung cdn Igi deu cd hogt tinh laccase 
thap han man doi chimg, dî u niy cho thiy cic chit 
cam ling da lya chgn khdng phii hyp hojic nong dy 
dua vio chua tliich hgp vdi chiing XKBH 13 ngogi 
frir catechol. 

So sinh vdi mpl s6 ket qui nghien ciiu ve xg 
khuin da duyc cdng bo frdn the gidi thi chung 5. 
psammoicus MTCC 7334 nudi ciy d dieu kipn nhî t 
dp mdi fruimg, pH t6i uu vdi chil cim img tot nhat 
li pyrogallol vi para-anisidine sau hai ngiy nudi cay 

hogt tinh laccase Idn nhat do dugc la 5900 U/l 
(Niladevi, Prema, 2008), Trong cdng frinh niy chit 
cim ling pyrogallol vi para-anisidine da lim ting 
50% khi ning sinh enzyme cua chung. Catechol chi 
lim ting them khi ning sinh tong hpp laccase them 
14,5% d chimg XKBH13 trong khi dd Pyrogallol vi 
para-anisidine lim ting khi nang tdng hgp laccase 
ciia chimg 5. psammolicus MTCC 7334 len tdi 50%. 

Tuy nhien, theo nghien cuu cua Cavallazzi va 
dong tic gii (2005) mgt so hgp chat vdng thom la 
tien chat ciia lignin nhu hydroxybenzoic acid va 
vanillin d nong d$ 1 mM lim giim khi ning sinh 
laccase ciia chung nam dam Lentinula edodes. Tic 
dyng cim ung sinh enzyme laccase ciia cic h ^ chat 
vdng thom vi ion kim logi cdn phy thupc vio bin 
chat di fruyen cua vi sinh v̂ it. 

BAng 1. Anh hudng cua chil cim dng tdi khi nfing sinh laccase cCia chOng XKBH13. 

Chi l c i m i>ng 

06i chung 

Cu'* 

M n " 

VA 

Catechol 

Guaiacol 

Ferulic acid 

4-hyd roxybenzoic 

Vanilin 

Pyren 

Phenanthrene 

DC 

Ndng atf 

0 

16 mg/l 

50 mM 

1 mM 

1 mM 

1 mM 

1 mM 

1 mM 

1 mM 

100 ppm 

100 ppm 

1 ml 

Hogt tinh qui d6l(%) 

100 

164 

99.3 

70 9 

114.5 

73.5 

53-4 

49.0 

78.4 

77.4 

64.5 

86.4 

Kha nang phan hiiy pyrene cua chung x? khuan 
XKBH13 

Cic diem ndng d nhiem dioxin do phun rii thudc 
dipt cd tgi Vipt Nam ciing bi d nhiem mgt lugng nhd 
cac chit hydrocarbon thom da nhan (PAH). Do dd, 
frong nghien ciiu niy, chiing tdi xic djnh khi nang 
phan buy mpt dgi dipn rat bin viing ciia PAH bdi 
chiing xa khuan phan Igp duyc. Pyrene thudng dugc 
chgn de khio sit khi ning phin hiiy sinh hgc bdi nd 
cd 4 vdng benzen, cd tinh dpc cao vdi con ngudi, 
mdi trudng vi thupc logi khd phan huy sinh hgc. 

Ket qui d hinh 2 vi bing 2 cho thiy, sau 7 ngiy 
nudi ciy chung XKBH 13 logi bd dugc 67,07% 
pyrene Diy li co sd quan frpng cho thay ring 
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chung XKBH13 cd nhieu tiem nang iing dung frong 
vipc xir ly chat d nhifim thugc nhdm PAH. 

Hipn nay fren the gidi vi d Vipt Nam cd nhieu 
cdng frinh nghien ciiu kha nang phan huy PAHs ciia 
cic chiing vi sinh vgt khic nhau. Chung KCP8 ciia 
Nguyen Bi Hihi va ddng tic gii phan lap tai Khe 
Che cd khi nang phan hiiy hdn hgp PAH: 
phenanthrene, anthracene sau 7 ngiy nudi lac d mdi 
frudng mudi khoing li 76,12%, anthrancene li 
71,09% vi fluoranthrene li 41.01% (Nguyen Ba 
Hiru, 2002). Weissenfels vi ddng tic gia (1991) di 
cdng bo chdng Alcaligenes denitrficans WWl phan 
huy fluoranthrene rat mgnh vdi toe dg 300 mg/l mdi 
ngiy, Cic chiing Aureobacterium sp., Arthrobacter 



Tgp chi Congnghe Sinh hpc 10(1): 189-196, 2012 

sp., Rhodococcus sp. phan lap td frim tich biin cd 
kha nang phin huy manh PAHs. Cic chung fren cd 
khi nang phan huy 89,94% phenanthrene vi 93,4% 
fluoranthene, pyrene sau mpt tuin nudi ciy, hon thi 
nija sau 25 ngiy nudi ciy cac chiing niy phan huy 
99,98% phenanthrene, 99,97% fluoranthene. pyrene 

(Weissenfels et al. 1990). Tuy nhien cic t ic gia 
khdng de cap den khi nang sinh enzyme ngoai bio 
ciia chiing. 

Tir cac kel qua fren cho thay chiing XKBH 13 cd 
khi nang phan hiiy khi tot so vdi khi nang phan hiiy 
cic PAH ciia cic chung da cdng bo. 

26,001} 

24,000 

22,00l>-

20 .0» 

18,00& • 

16.000 • 

26,000 
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1B,00O-
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Hinh 2. Pho HPLC ham li/o-ng pyren trong miu khflng c6 vi smh vgt (VSV) (A) va mlu nuoi cay chung XKBH13 (B). 

Bang 2. Kha nang ph^n huy sinh hpc pyrene cua chung XKBH13 

Hifu suit phan huy (%) 

Mfli trudng IthSng co VSV 

XKBH13 

897.3 
295.5 

76,36 

25,15 

Phan loai chung xa k h u i n 

Do chiing XKBH13 dugc phan Igp hi dit nhilm 
chit dipt cd/dioxm tir san bay Bien Hda vdi cic dac 
diim smh laccase tdt nen da duyc tilp tyc nghien 
ciiu djnh ten. C ic phuang phap sir dung dgc diem 
huih thai khuin lac, bao tti ki t hgp vdi xic dinh frmh 
ty gen ma hda 16S rRNA da dugc tien hinh. 

Khuin lac chung_ XKBH13 cd b l mgt bdng 
xdp (Hinh 3A) cd nhilu khuin ty khi sinh dang sgi 
minh bao phu. B i mat khuan lac ldi d giiia cd mau 
hdng nhgt xung quanh cd viin fring dudng kinh 
0,3-0,4 cm. Bio tu frin cd dgng hinh friing (Hinh 
3B), ki t dinh vdi nhau tgo thanh cic chudi dang 
thing ducmg kinh 0,3-0,4 pm. B I mat b io hi 
khdng fron nhin cd nhieu nep gap chay dye theo 
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thin bao lu Tir cac dgc diem cua bio tii tren kinh 
hiin vi dipn lii cd liic Ihay chiing XKBH 13 cd 
nhilu dgc diem cua cic dgi dipn Ihugc chi 
Slreptomyces. 

Dogn gen ma hda I6S rRNA (550 bp) cua chiing 
XKBH 13 da dugc xic djnh vi so sinh vdi cic frinh 
ly gen 16S rRNA ciia cic chiing xa khuan da cdng 
bo trfin cic CenBank (Hinh 4), 

Hinh 3. A Hinh th^i khuin Igc chung xg khuin XKBH13,B Hlnh IhSi bao tCr chung xa khuin XKBH13 dudi kinh hien vidian 
lir qu^t v{3\ dO phbng dgi 15 000 l in 

Chiing xa khuan XKBH 13 tuong ddng 100% vdi 
loii S. luteoveriicillalus G-9, vi S. caeruleus NRRL 
B-2194 va tuong ddng fren 96% vdi nhieu dgi dipn 
ciia chi Streptomyces. Dya fren die diem hinh thai 
khuin lac, bao tii va so sinh mgt phan frinh ty gen 
ma hda 16S rRNA, chiing XKBH 13 cd the dugc xep 
vio chi Streptomyces vi dugc dgt ten Streptomyces 
sp. XKBHI3. Trinh ty doan gen ma hda cho 16S 
rRNA cua chimg xa khuan XKBH 13 dugc ding ky 
fren CenBank vdi ma sd li HM210874 

Chi Streptomyces la chi chiem sd lugng Idn 
frong dat vi cd vai trd rat quan frgng doi vdi hp sinh 
thii dat. Mdt sd chimg thugc chi Slreptomyces cung 
cd kha nang sinh enzyme laccase tuong ddi tdt. 
Chung S. cyaneus CECT 3335 cd khi nang sinh 
enzyme laccase cao tdi 1.200 U/l sau 8 ngiy nudi 
cay (Enriqueta et ai, 2003). Hai chimg S. 
viridosporus T7A vi S. badius 252 ngoii khi ning 
sinh enzyme ngoai bao cdn ed kha nang phan huy 
lignin tuang ddi tdt (Gortschalk et al. 2003). 

Trong sd cac chiing cd quan he ho hing vdi 

chung XKBH13 (Hinh 4). chiing XKBHl phan lap 
tai dat nhiem chat dipt cd/dioxin tgi Bien Hda cd khi 
ning tdng hgp laccase (1.756 U/l), MnP vi LiP, 
ngoai ra chiing niy cdn phan huy dugc fren 50% 
pyrene vi anthracene. Chimg XKDNRl dugc phan 
Igp tir bioreactor xir ly dat nhiem chit dipt cd/dioxin 
tgi sin bay Di Ning, chung niy cd kha nang phan 
hiiy 31,32% phenanthrene, 51,24% anthracene vi 
40% fluoranthrene vdi ndng dp mdi chat ban diu 50 
ppm mdi chit sau 10 ngiy nudi cay. Chung xg khuin 
Streptomyces sp. XKDN12 cung dugc phan lap hi 
dat nhiem chat dye hda hgc tgi Di Nang sau 7 ngiy 
nudi cay phan hiiy dugc 32,72% phenanthrane, 
39,01% anthracene, 23,32% fluoranthene vi 32,1% 
dibenzofuran. Mpt sd chiing nhu Slreptomyces sp. F-
6 dugc phan lap tgi Trung Qudc cd khi ning phan 
huy lignin. S. roc/iei PAH-13 cdkhanangphanhuy 
PAH, phan lap d An Dg (Laine, Jorgensen, 1996). 
Ket qui frong nghien cihi niy gdp phan khang djnh 
sy da dgng cua chi Streptomyces ndi rieng frcmg dat 
nhiem chat dipt cd chiia dioxin ciing nhu sy da dgng 
cua cic vi sinh vat sinh enzyme ngoai bao ndi chung. 
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S. viridogenes ATCC 39387 

_ S. caeruleus NRRL B-2194 
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Slmptomycas sp F-6 

0.01 

_ Stnsptomyces sp XKDN12 

_ S roc/je/PAH-13 

Hinh 4. CSy phdt sinh chung logi ciia chiing xg khu in XKBH13 

Chiing xg khuan XKBH 13 dugc phan lap hi di t 
nhiem chat dipt cd/dioxin tgi diem ndng d nhiem 
thugc sin bay Bien Hda. Dya vio dgc diem hinh thii 
khuin Igc, bio tti v i frmh ty doan gen ma hda 16S 
rRNA cho thay chung n iy thugc chi Streptomyces v i 
duyc dgt ten la Streptomyces sp. XKBH13. Trinh ty 
dogn gen 16S rRNA dugc dang ky tren CenBank vdi 
ma sdl iHM210874. 

Streptomyces sp.XKBH13 cd khi ning sinh tdng 
hop laccase cao tren mdi trudng Cause M cd bd sung 
djch chilt d i t chua dioxin, hogt tinh laccase cao nhit 
do dugc sau 1 ngiy nudi dat 3747, 69 U/l. 

Chung niy phat friin t i t frong dii pH rgng hi 4 
d6n 9, v i sinh laccase cao nhit d pH 6,5. Chat cim 
ling sinh laccase hipu qua nhat ddi vdi chung 
XKBHUlica techoL 

Chung Streptomyces sp. XKBH13 cd k h i nang 
phit triin tdt fren mdi trudng cd mat PAH v i loai bd 

dugc 67% pyrene sau mdt tuan nudi cay. 

Ldi cam an: Cdng trinh ndy dugc thuc hien nhd 
kinh phi De tdi do Vien Khoa hgc vd Cdng nghe Viet 
Nam tdi trg: "Nghien cdu cdng nghe sdn xudt 
enzyme ngogi bdo laccase. manganese peroxidase, 
lignin peroxidase (MnP. LiP) tir vi sinh vgt phyc vu 
xu ly cdc chat d nhiem da vdng tham ". 
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C H A R A C T E R I Z A T I O N , L A C C A S E P R O D U C T I O N A N D PAH B I O D E G R A D A T I O N OF 
A C T I N O M Y C E S ^ r ^ f / T O A / F C f ^ S P . X K B H 13 I S O L A T E D FROM HERBICIDE/DIOXIN 
C O N T A M I N A T E D SOIL IN B I E N H O A F O R M E R M I L I T A R Y B A S E 

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

Institute oj Biotechnology 

SUMMARY 

Laccase from prokaryote are interested in research because of their characteristics such as thermal 
stability, chemical resistance and pH stability. Laccase has a wide range of subsiralcs including phenohc and 
non-phcnolic compounds as well as other persislcnt organic pollutants. Actinomycete strain XKBH 13 was 
isolated from herbicide/dioxin contaminaled soil in BicnHoa former military base. This strain produced laccase 
wilh highest activity of 3 747 U/l after 24 hours in culUiral medium containing malt extract and mediator, 
contaminated soil extract added as carbon source. Streptomyces sp XKBH13 showed growth capability in 
large range of pH from 4-9 and produced high laccase activity at pH 6,5. The best laccase production was 
detected in medium containing I mM catechol as an inducer source. After 7 days cultivation, XKBHI3 
degraded 67.07% pyrene with more than 76 mg/L at milial concenfration. Based on colonial morphology, 
sporephore observed by scanning elecfronic microscope and partial sequence of 16S rRNA gene, the strain 
XKBH 13 could be classified as Streptomyces XKBH 13, The partial 16S rRNA gene sequence of 5(fcptomycej 
sp. XKBH13 was deposited in the GenBank with the assession number HM2I0874. 
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