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PHAN L O ^ VA X A C DINH H O ^ T TINH L A C C A S E C U A C H U N G XKDNP22 P H A N 
L ^ TU^DAT N H I E M C H A T D I ? T C O / D I O X I N A i v u i ^ r i Z F H A N 

NguySn Thi Lan Anh, Ddng Thf C^m Hd 

YieiJ Cong nghe sinh hgc 

TOM TAT 

Chung xa khudn XKDNP22 dupcjDhSn ldp trong Id xir ly lgi san bay Da NSng thugc dp in "Ap dung cdng 
nghe xii ly smh hpc Um sgch dfit nhiem chat di?t cd/ dioxin l̂ i san bay D^ Ning" irong khudn khd hpp tac 
giira chuyen gia vi^n Cdng ngh$ sinh hpc, Vi?n Khoa Hpc & Cdng Ngh? Viel Nam va C l̂c Bao v? moi trudng 
Hoa Ky (USEPA) Chiing XKDNP22 sinh trudng dirpc trSn moi inrcmg c6 cSc chjl dpc nhu djch chi6t dit 
chiia chii yeu dong phfin dioxin 2.3,7.8-TCDD. chal di?l cd (2,4,5-T, 2,4-D), TCD, DCP vh pyrene va 
anthracene, Khufin Igc chiing XKDNP22 cd mau trSng xfim nhgt, hinh trdn, kliufin ty co chfit mfiu vkng nhat, b6 
m5t I6i. Bao tii chiing XKDNP22 cd d̂ ing hinh qua trim, ldm hai m^t, dupc xlp thanh chudi dSi, cudng sinh 
bio tir phfin nhdnh. Dpa iren d?c diem hinh thdi va so sinh trinh tp gen 16S rRNA, chiing XKDNP22 du-pc x6p 
vao cbi Slreptomyces va c6 ten li Sireptomyce sp, XKDNP22. Trinh tp doan gen ma hoa 16S rRNA ciia chiing 
xa khuan nay dirpc dang ky tren GenBank vdi ma sd HQ10690. Chiing xi<DNP22 dupc nudi tren mdi truOTig 
GauseM 1/5 cd bd sung 4 g djch chifit malt, djch chiet dfit va ngudn nitrogen vo co KNOj Ifin lupt 5,6 va 7 g/1 
cho hoat tinh enzyme lacccase tirong ihig la 4660,4688 vjl 4421 U/1. 

Tir khoa: Chat diet co/dioxin. dich chiet malt, enzyme laccase, Slreptomyces. 16SrRNA 

MODAU 

Enzyme ngoai bao laccase thupc nhom oxygen 
oxidoreductase, enzyme nay chua bon nguyen tii 
dong a vi tri xiic tac. Enzyme laccase xuc tac qua 
trinh oxy hoa khuf nhifiu hpp chSt phenolic khac 
nhau, cung nhu cac diamine, va amin thcmi, dong 
thoi khii oxy phan tii thanh nucrc. Hon thfi nira, voi 
viec sij dung cac chat trung gian (mediator) nhiJng 
enzyme nay co thfi xiic tac phan ling dupc vdi nhifiu 
TO chat Laccase co mat a mpt s6 ft thuc vit bac cao, 
MC loai nam, va mpt so vi khuan. Laccase c6 nhieu 
h&n nSng de ap dung trong cong nghe sinh hpc va 
Irien vgng cao tifiu thy tren thi truong. Laccase co 
Ihe ling dung trong nhifiu linh vpc cong nghifip 
(Kiiskinenera/., 2004). 

Trong muoi nam qua, laccase da nhan dupc rat 
nhieu sp quan tam nghien ciiu ciia cac nha khoa hpc 
ten the gioi, bai kha nSng oxy hoa manh ca hpp chSt 
phenolic lln hpij chit khong phenolic, cung nhu cac 
""it 6 nhifim ben v&ng Irong m6i truang. Laccase 
luge sii dung de xii ly nude thai 6 nhifim tii cac qua 
trinh san xuit giiy, vai spi, cong nghiep det 
iMugni... Laccase co vai tro quan trpng tham gia vao 
lua trinh phan hiiy cac hpp chit dpc 6 nhilm mach 
"ing nhu PAHs, dioxin, DDT, HCH va TNT v.v. 
(Nyanhongo et al, 2002). Vi thfi, laccase la mpt 

trong nh&ng enzyme c6 nhilu tifim nang nhit dupc 
ling dung de \ky dpc dat bi 6 nhilm. Cin day da xuit 
hifin cac nghien cuu vfi kha nang sinh laccase phan 
hiiy dioxin dupc cong bo. Siripong da phan lap dupc 
cac chung nam Trametes sp. El5, Polyporus sp. 
EI09, va dong tac gia Nigroporus sp. 119 co kha 
nang phan hiiy tren 90% 2,8-DCDD (2,8-
dichlorodibenzo-p-dioxin) sau 30 ngay. Chiing nam 
Phanerochaele chrysosporium IFO 31249 phan buy 
25,68 ± 1,2% DDT sau 15 ngay nuoi ciy. d Vifit 
Nam, Dang Thi Cam Ha va cpng su da tifin hanh 
nghien ciiu xii ly cac 16 dai nhiem chat diet co/dioxin 
bang phuang phap phan hiiy sinh hpc (kich thich 
sinh hpc) a cac qui mo tir 0,5 dfin lOOm .̂ Sau 2 nam 
xii ly, 50-70%o tfing dp dpc da giam (Dang TCH et 
al, 2007). Trong nghien ciiu cua phong thi nghien 
not chiing toi lam vific cho thay nhifiu vi sinh vat, 
bao g6m ca nim spi, x? khuan va vi khuan c6 kha 
nang sinh laccase va cac enzyme ngoai bao khac, 
Cdc enzyme nay dfiu c6 kha nSng phSn hiiy chat diet 
c6/dioxin va PAH va cac thu6c nhupm khac nhau. 

Trong nghifin curu nay, chiing toi tifin hanh phan 
lap va tuyfin chpn mpt s6 chung xa khudn sinh 
enzyme ngoai bao laccase va dinh gia kha nang p'han 
hiiy mpl so cac chit 6 nhifim, d6ng thai nghifin ciiu 
cac yfiu t6 moi tnrong nh3m nang cao kha nang sinh 
laccase da dupc thuc hifin. Cdc kfit qua thu dupc la 



minh chiing cho sp Ihdnh c6ng ciia c6ng ngh^ phfin 
huy chal diet co/dioxin. Cdc vi sinh v t̂ sinh enzyme 
ngo î bdo laccase s5 Id ngu6n nguyen li?u quy cho 
cong nghe sinh hpc xir ly 6 nhilm m6i tnrdng d6i 
v6i cic chal hthi cP kho phdn hily (POP) vd cdc chit 
da v6ng Ihom 6 nhiSm. 

NGUYEN LI$U VA PHUONG PHAP 

Phfin lap x9 khuin 

Tix <iil 6 cdc c6ng ihijc khdc nhau ciia cdc 16 xir 
ly dat nhiem n?ng chit di$l c6/ dioxin bdng c6ng 
ngh? phfin hiiy sinh hpc trong khu6n kh6 cua dp dn 
hpp tac Vî l Nam - Hoa Ky dil phan Ifip x? khuin 
bdng phucmg phdp Idm gidu 3 lan tren moi trudng 
Cause 1/5 ehiia djch chiet dat chiia dioxin (DCD) vd 
cdc chit 6 nhiem khdc nhu 2.4,5-T; 2,4-D; TCD; 
DCP vd PAHS, Cdc khuin l̂ c xa khudn dupc tdch 
ŝ ch, kiem ira khd ndng sinh trucmg va phdt trien trfin 
cdc moi trudng khdc nhau, 

Moi trirdng Cause 1/S 

Thanh phan moi trudng Gause 1/5 nhu sau: 
KNOj 2,6 g/1, MgSO^ 0,45 g/l, KH3PO4 0,24 g/1, 
Na2HP04 0,56 g/1, NaCl 1 g/1, KjHPO^ 0,1 g/1, 
FeS04 0,002 g/1, tinh bpt 4 g/1. 

Moi trirdng GauseM 1/5 

Thanh phdn ca bdn gidng mdi trudng Gause 1/5 
nhung thay tinh bpt thanh djch chifit mall. 

SCr dpng 25 ml moi trudng Gause 1/5 cd bo sung 
1ml DCD dirpc chuan den pH 6,8; nudi d nhiet dp 
SÔ C, 200 vdng/phiit. Xac djnh boat tinh laccase sau 
moi ngdy nudi cay. 

Hinh thii bfio tir 

Chiing XICDNP22 da dupc nuoi cay trfin mdi 
trudng Gause 1/5 cd chiia djch chilt dil vd quan sdt 
hinh thdi bdo tir bdng kinh hien vi di^n tii quel SEM 
JEOL 5410 LV vdi dp phdng d î 15000 lin. 

Phan loai phan tu chdng XKDNP22 

Tach chiet DNA tdng so, xdc djnh trinh tp gen 
md hda 16S rRNA theo Reyes (Reyes et al, 1998). 
Su dung c$p mdi 341F 5'- ACTCCTACGGGAGG 
CAGCAG -3; vd 907R 5'- CCGTCAATTCCTTR 
AGTTT -3' de nhan dô in gen ma hda 16S rRNA ciia 
XKDNP22 bang ky thuat PCR, San phim PCR dupc 
idm sach bai kit QIAquick (Qiagen). Trinh tp 
nucleotide dupc phan tich tren mdy dpc tp dpng ABI 
PRISM 3100 Avant Genetic Analyzer t̂ i Phdng thi 
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nghiam trpng dilm Cdng ngh? gen, Vi$n Cdng ngh? 
sinh hpc. Cfiy phdt sinh chung lo î dupc xdy dpng 
dpa tren cdc phin mfim CIustalXl.83, Bioedit, 
Gendoc, TreeView X, Trinh tp dopn gen I6S rRNA 
da dupc dang ki trfin GenBank. 
Xdc djnh h09t tinh enzyme ngo?i bio laccase 

Ho t̂ dp cua laccase trong djch nuoi cfiy chiing 
X9 khuan dupc xac djnh bfing sp ISng dp hfip thu dnh 
sdng d budc sdng 420 nm (Lei et al, 2007). 

MOt dem vj hô it dp laccase Id lupng enzyme cfin 
thilt di tao thdnh I ^M san pham tir ABTS trong 
thdi gian I phiit, d dieu kipn thi nghipm (E420 = 
36.000 M'cm'.Childs, Bardsley, 1975). 

Nghifin CIJU anh hudng mpt so yeu td mdi trudng 
den sp phdt trifin vd sinh laccase ciia chung 
XKDNP22 da dupc thpc hipn nhu sau: 

Mdi trudng Gause 1/5 dfi dupc sii dpng vdi cdc 
nguon carbon Id tinh bpt, saccharose, glucose, 
maltose, lactose, malt extract vdi ndng dp 4 g/I. Cdc 
nguon nitrogen vo cp vd nitrogen huii co Id KNO3, 
NH4NO3, (NH4)2S04. cao thit, pepton, dfiu tuang t̂ i 
ndng dp nitrogen trong moi trudng nudi cay la 2,6 
g/1, ndng dp malt extract dupc khdo sal tir 2 - 25 g vd 
nong dp KNO3 tir 0,5 - 10 g dfi dupc su dpng. 

KET QUA VA THAO LUAN 

Phfin l$p vd tuyln chpn cic chung xa khuin 

Tir dat trong cac 16 dang xit ly khir dpc bang 
cdng nghp sinh hpc t̂ i sfin bay Da Nfing, tren mdi 
trudng Gause 1/5 cd chira DCD, 4 chiing xa khuan 
da dupc phan ldp va djl tfin lin lupt Id: XKDNP20, 
XKDNP21. XKDNP22 va XKDNP23. 

Kfit qua trinh bay d bang I cho thay cd 3 chung 
XKDNP20, XKDNP2I, XKDNP22 diu sinh laccase 
cao nhdt theo thdi gian nuoi cay khac nhau. Tuy 
nhifin, chung XKDNP22 sinh tdng hpp laccase cao 
ban cd so vdi 2 chiing cimg nghien cuu vdi hoat dp 
640 U/1. Vi v§y, chiing XKDNP22 da dupc Ipa chpn 
cho nhiing nghien ciru tiep theo. 

D$c di^m hinh thdi khudn lac vfi te bio cua chiing 
XKDNP22 

Khuan lac chiing XKDNP22 trdn, khi non cd mau 
trfing, khi gid khufin lac cd mau xam dfin, bl mdt 16i, 
khufin ty ca chfit mau vfing nhat (Hinh I A). Bao tii ciia 
XKpNP22 CO hinh qua tram, 16m hai mat, xfip thanh 
chuoi dai, cuong sinh bdo tir phdn nhanh (Hinh IB). 
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Bjng 1 Hinh thdi khuin Ipc v i hogt llnh laccase ciia cSc chung x? khudn 

Tfin chung Hinh thfii khuiin l̂ c 

)«DNP20 Khuin Ipc mdu xSm. trdn, khudn ly co chit 
miu trfing, b i m|t khuin lac l i i . cd sinh gigt 
Hit miu Iring 

XK0NPZ1 Khuin lac m i u x i m , tnbn, khu in ty co ch i t 3 7 

m i u trdng, b i m^t l6i, khfl 

M0HP22 Khu in Ipc luc d i u c6 mdu t r ing. sau t r ing 640 
x i m nhal. Ir6n, khu in ty co ch i t m i u v i n g 

nhat. b i m$t ldi. 

)(K0NP23 Khuin Igc m i u x i m ddm, trdn, khu in ty co Khfln 

ch i t mdu t r ing, bh m | l l i t , khd. 

Hogt tInh enzyme laccase Thdi gian nuoi 
cao n h i t (U/1) c i y (ngay) 

Htnh 1. (A) Hinh th i i khuan lac, (B) Hinh thai cuong sinh bSo ti> cCia chCing XKDNP22 dudi kinli h i ln vi (3i?n ti> quel SEUd 
JEOL 5410 LV vdl 36 phdng dai 15000 l i n 

Pban loai bfing xdc dinh trinh tv gen mfi hda I6S 
rRNA 

Xet theo nhiJng dac difim hinh thai mo ta d trfin, 
chting xa khufin XKDNP22 cd thfi thupc chi 
Slreptomyces. Dfi khdng dinh gia thifit nay nghien 
Clhi phan loai XKDNP22 dupc tiln hanh bfing ky 
Aual xac dinh trinh tu gen ma hda 16S rRNA. 

DNA t6ng sd ciia chimg XKDNP22 dd dupc 
licli chiet Iheo phucmg phap ciia Reyes (Reyes et al, 
)998) va sii dpng cap m6i 34IF va 907R cho phan 
nig PCR dl nhfin doan gen ma hda 16S rRNA cua 
:liiiiigXKDNP22. San phfim PCR dac hieu da dupc 
am sach va xac dinh trinh tp. San phfim PCR nhfin 

doan gen ma hda I6S rRNA dai 534 bp. 

So sanh trinh tu doan gen ma hda I6S rRNA ciia 
chiing XKDNP22 vdi trinh tp mdt s6 vi sinh vat 
nhan sa (Prokaryote) da dupc c6ng bo trfin GenBank 
cho th^y chiing XKDNP22 cd quan he gfin gui vdi 
cac lodi thupc chi Slreptomyces (Hinh 2), 

Chiing XKDNP22 cd dp tuang d6ng cao 100% 
vai cac chimg Slreptomyces sp, YI9(20I0), 
Slreptomyces canus cfcc31, Slreptomyces sp 
YO1 (2010), galbus B116, Slreptomyces sp. 
DA07106.V V. Theo mpt s6 nghien cuu da dupc 
cdng bd thi chiing Slreptomyces spp., chiing 
Slreptomyces canus va chiing Slreptomyces galbus 
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cung c6 kha njing sinh laccase (Arias el at.. 2003; 
Min el al.. 2008; Kiiznctsoi el al. 1984). Rieng 
chung Slyeiitomyccs spp. c6n co l<lia nfing sinh 
l6ng lipp ni^l so enzyme I<h6c nhu peroxidase , 
ligninolytic vA polyphenol oxidase (Sivakumar el 
al.. 2004). Dya vio cdc dfic diim hlnh thfii vd so 

sinh irinh tir doan gen I6S rRNA, chung 
XKDNP22 duyc xSp v4o chi Sireplomyces vi 
duipfc dfit Ifin Ii Slreplomyces sp. XKDNP22. Trinh 
lit do?n gen 16S rRNA ciia chung xa khuaii 
XKDNP22 dirî c dfing kl Iren GenBank v*i mfi s6 
HQI0690. 

• ^ 

HZ 

Slreptomyces sp. XKDNP22 

Slreptomyces sp. YI9 

Slreplomyces canus cfcc31 

Slreptomyces sp. YOl 

J Slreplomyces coralus 

*-•'— Slreplomyces lincolnensis A31 

Slreptomyces pninicolor 173441 

Slreplomyces prunicolor 22 

Slreptomyces prunicolor 

Slreptomyces sp. CNREII 

J Slreptomyces galbus B116 

'Slreptomyces sp. DA07I06 

Hinh 2. Ciy pliit smh chOng io^i cOa chiing x? khuin Slreptomyces sp, XKDNP22. 

Anh hirorng ciia cfic yeu t6 mdi truriyng ISn s\f phdt 
trien vd khfi nfing sinh laccase cua chiing 
XKDNP22 

Khd nfing sinh enzyme ngo^i bdo laccase php 
thupc vfio nhifiu yfiu t6 trong dd cd thanh phan 
mdi trudng, ddc bi^t Id nong dp nitrogen, carbon, 
thdi gian nudi cay, sy cd mdt vd n6ng d0 cdc chfit 
cam irng nhu Cû "̂ , veralryl alcohol (VA), gallic 
acid, calechol, hydroxybenzoic acid, vanillin, 
pH... Chinh vi vfiy cd rat nhieu nghifin cuu dfi chi 
ra tilm nfing nang cao hifiu qud sinh tdng hpp 
laccase bdng sp chpn Ipc cdc dieu kipn mdi 
trudng thich hpp. 

Anh hudtig ciia cfic nguon carbon d^n khfi nfing 
sinh laccase 

Cdc hpp chfit carbon vda Id nguon dinh dudng 
vira la nfing lupng cung cfip nfing lupng cho ca thi. 
Vi sinh v|t ndi chung va xa khuan ndi rifing cd khd 
nang sir dpng nhieu ngudn carbon khac nhau. Dk Ipa 
chpn dupc ngudn carbon thich hpp thi tinh bpt trong 
mdi trudng Gause 1/5 dupc thay thfi Ifin lupt bfing 5 
nguon carbon khdc nhau. Cii sau 24, 48 va 72 h xac 
djnh hoat tinh enzyme trong dich nuoi cfiy dfi dupc 

xfic djnh vfi kfit qua dupc trinh bay d hinh 3. 

Chiing X9 khufin XKDNP22 cd kha nfing sir 
dpng cd 6 ngudn carbon. Tuy nhien, anh hudng cua 
cfic ngudn carbon nay len su sinh trudng vd sinh 
enzyme ngo î bao laccase ciia chimg XKDNP22 
khdng gidng nhau. Trfin moi trudng chira djch chiel 
mah, chiing XKDNP22 sinh hoat tinh enzyme cao 
nhfil Id 3397 U/1 vd thdp nhfit lfi dudng saccharose 
vdi hopt tinh chi d t̂ 77 U/I sau mpt ngay nuoi cay 
(Hinh 3). 

Mpt sd loai dfi dupc cong bd nhu Pleurotus 
eous, Schizophyllum commune Fr. (Adejoye el al, 
2009) l̂ i sinh laccase cao tren mdi trudng cd 
ngudn carbon la lactose. Ngodi ra Trichoderma 
viride vd Trichoderma longibratrialum sinh t6ng 
hpp laccase rat tdt trfin nguin glucose va 
saccharose (Verma el al, 2005). Trong khi do 
chiing Aspergillus sp. FNA phfin lap tir dfit nhifim 
DDT Î i chi sinh laccase cao nh4t trfin nguin 
saccharose (Ddo Thi Ngpc Anh, 2009). Chiing 
XKDNP22 cung sinh enzyme kha cao trfin moi 
trudng Gause 1/5 vdi ngudn carbon lfi tinh bpt va 
dudng glucose. Do vay, dich chilt malt dfi dupc 
Ipa chpn cho cfic nghifin ciiu tilp theo. 
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Hinii 3, Anil liu'ong cua nguon carbon len sv sinh tong hpp laccase. 

Anh hudng ciia cac ngutin n i l rog fn den kha nanj; 

sinh tnzvnic laccase 

Dc nghien CULI anh hirang ciia nguon nitrogi;n 
trong moi Irircrng GauseM l o , KNOj duoc ihay 

Ihc lan lupl bang cac ngudn khac nhau NH4NO3, 
(NH4)2S04, cao Ihit, dau luong va pepton, Cii sau 
24, 48 va 72 h xac dinh hoat u'nh enzyme trong 
djch nuoi cay da dupc do va kcl qua tM hien 6 
liinh 4, 

4000 
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3 3000 

I 2500 

ra 2000 

.E 1500 

f 1000 

500 

ra24h 

• 4811 

• 72h 

Cao Ihil Dau tu'ong Pepton NH4N03 Kr403 (NI-W)2S04 

Hmh 4. Anh hudng cOa nguin nitrogen Ign sp smh long hpp laccase. 

Tir ket qud hinh 4 cho thdy chung nghien ciiru 
sinh laccase cao nhfit sau 24 h nuoi cdy, vdi ngudn 
nitrogen la KNO3 ho ît dp enzyme do dupc la 3569 
U/1, Hoat linh enzyme laccase do XKDNP22 sinh 
tong hop vdi cac ngudn nitrogen vo co vd hiiu co 
Khac nhau D61 vdi nguin nitrogen hihi co, boat tinh 
laccase do dupc cao nhfit trong moi trudng cd chiia 
nitrogen la pepton d t̂ 944 U/1. Chung Pleurotus 

eous (Shanmugam et al, 2008), ostrealus 32 (Hou et 
al, 2004), Trametes pubescens MB 89 (Galhaup et 
al, 2002) CO boat tinh laccase cao ciing trfin nguon 
nitrogen httu co la pepton. Hoat linh laccase ciia 
chiing XKDNP22 giam Idn lupl'la 579 U/I va 691 
U/1 khi ngufin nitrogen la dau tuong va cao thit 
(Hinh 4). Vdi nguon nitrogen vd ca, hoat tinh 
laccase do dupc cao nhfit d moi trudng sii dung 
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KNO, Id 3569 U/1. Nhu vfiy KNO3 thich hpp cho sp 
sinh long hpp laccase bdi chiing XKDNP22, Theo 
cac nghien ciru dd dupc cdng bo, chiing 
Sircpionniiw lavcndulae iyi sinh laccase cao trfin 
mdi irirdng cd nguIn nitrogen Id (NH4)2SO^ (Jing, 
2010), Trdi ngupc vdi chiing Schizophyllum 
commune HP-1 (Paid el al, 2009), cdc nguin 
nitrogen vd co Id NaNOj vfi (NH4)2S04 smh ho^t 
tinh laccase thip ban so vdi nguin nitrogen h&u co 
Id pepton vd cao men. Nhu vfiy. m5i vi sinh vfit sinh 
ting hpp enzyme laccase t6l nhdl Irfin mdi trudng 
chiia cdc nguon nitrogen khdc nhau. 

Anh hirdng cda ndng d$ djch chilt malt Ifin khd 
nfing sinh laccase 

Trong nghien ciru ndy chiing XKDNP22 dupc 
nudi Ific trfin mdi trudng GauseM 1/5 vdi cdc n6ng 
dp djch chict malt khdc nhau vd sau moi ngfiy nuoi 
cay xdc djnh hopt tinh laccase vu kit qud the hi^n 

tren hinh 5. 
Ho ît Ipc laccase cao nhdt d ngdy thu I (Hinh 5). 

6 nong dp dtch chiet malt 4 g/I chung XKDNP22 
cho hoat tinh cao nhat Id 3772 U/I va d 5 g malt/lit 
ho^t tinh enzyme gidm xudng dfin 2953 U/I (Hinh 5). 
Nong dp djch chifit malt Ifing ttr 10 din 25 g/1 thi 
hogt tinh enzyme giam theo ti Ip thufin. Djch chiel 
malt ddng vai trd quan trpng vd anh hudng den kha 
nfing smh tong hpp laccase bdi vi sinh vat. Vi vay 
Irong nhilu nghifin cuu vfi cung trong nghien ciiu 
ndy djch chilt malt dfi dupc su dpng dfi tao ra laccase 
phuc vp cdc nghifin ciru co ban vfi cac nghifin ciiu 
irng dyng Chimg Slreptomyces lavendulae cho ho^l 
tinh laccase cao d nong d$ djch chifit malt Id 21,21 
g/I (Jing, 2010), cdn chiing Polyporus sp. sinh boat 
tinh laccase cao d nong dp lfi 20 g/'l (Li el al, 2010). 
Qua cdc minh chiing trinh bdy d tren cho thay moi 
chiing VI sinh vfit sinh enzyme laccase cao d tren mdi 
trudng cd ndng dp vd cfic ngudn carbon khac nhau. 

N&ng d$ d|ch chifit Malt (gfl) 

Hinh 5. Anh hudng ciia ning ao djch chi6l malt Ifin hogt llnh laccase 

Anh hu-dng cOa ning d$ KNOjdIn khfi nfing sinh 
laccase 

Sau khi khdo sdt ngudn nitrogen, KNOj dupc 
chpn dfi nghifin cim nong dp thich hpp. Vi v§y 
nghien ciru dnh hudng cua ndng dp nitrogen vd co 
KNO3 Ifin khd nfing sinh laccase cua chiing 
XKDNP22 dfi dupc tifin bfinh. XKDNP22 dupc nudi 
trong mdi trudng GauseM 1/5 cd bl sung djch chiel 
dfit, ndng dp KNO3 tir 0,5 g/1 dfin 10 g/1 vd kit qua 
dupc trinh bay d hinh 6. 

Ho?t tinh laccase tSng dan theo chieu tfing cua 
ndng dO KNO3. Ho^t luc cao nhal dl phan tich dupc d 

nong dp 5, 6, 7 g/1 va giam dfin d ndng dp 8,10 g/1 sau 
24 h nuoi cfiy (Hinh 6). Kit qufi nfiy chung td chiing 
XKpNP22 sinh enzyme cao Irfin mdi trudng giau 
ngudn nitrogen vo co. Ddi vai chiing Schizophyllum 
commune (Fr.) vdi ndng dp (NH4)2S04 va NaN03 Id 10 
g/I chung nghien ciiu cho boat tinh laccase thdp ban so 
vdi nguon mtrogen la pepton va cao men (Adejoye et 
al, 2009) . Ngupc I^i, chiing Slreptomyces lavendulae 
sinh tdng hpp laccase cao tren moi trudng cd ndng dd 
(NH4)2S04 la 20,9 g/I (Jing, 2010). Qua nghifin cim anh 
hudng ciia KNO3 mpt I ^ nO^ khfing dinh i ^ g mdi 
chiing vi sinh vfit sinh laccase cao d tr«n moi trudng cd 
nong dp vd cdc ngudn nitrogen khac nhau. 
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Hinh 6, Anh tiudng cua nong dg KNOj len kha nang smh long hop laccase 

KET LLI.AN 

Bon chung xa khufin dfi dupc phdn lap tir cac 16 
xil ly sinh hoc tfiy dpc chfit diet cd/ dioxin hpp tfic 
vm Cue Bao ve Mdi trudng Hoa Ky dupc dfit tfin \kn 
lugt la XKDNP20, XKDNP2I, xkDNP22 va 
XKDNP23 Trong dd co 3 chiing sinh tdng hpp 
enz\me ngoai bdo laccase la XKDNP20, XKDNP21, 
XKDNP::. 

Chiing XlcpNP22 cd khufin l^c trdn, b l m^t l l i , 
khuan ty co chfit mau vang nhat. Dua tren dac dilm 
hinh thai vk so sanh trinh tu doan gen 16S rRNA, 
chung XKDMP22 thudc chi Slreptomyces va dupc 
dai ten la Slreptomyces sp. XKDNP22. Trinh tu doan 
gen ma hoa i 6S rRNA cua chiing xa khufin nay dupc 
dang ky tren GenBank vdi ma sd HQ 10690. 

Chiing .\KDNP22 sinh laccase cd boat Ipc cao 
nhai dat 46Sf{ U/I tren mdi trudng chua djch chifit 
niah CO nuns: dp la 4 g/I va ning dp KNO3 Id 6 g/1. 

^ ^ |(6i trudng GauseM 1/5 cd chtia ndng dp 
nilrogen KNO, la 5 va 7 g/1 thi chiing xa khufin ndy 
ciing sinh laccase cao vdi hoat dp Ifin lucrt Id 4660 va 
4421 U/1. 

w cam ffn: Cong Irinh ndy dirge thifc hien nhd sir 
^0 tra lanh phi cti^ Di ldi dgc lap cdp Nhd nude 
"%hien cm cong nghe sdn xudt enzyme ngoai bdo 

laccase. manganese peroxiodase, lignin peroxiodase 
(mP. LiP) tir vi sihh vdt phirc vu xu ly cdc chdt 6 
mm da vong tham", vd di ldi cdp Vien Khoa hgc 
Va Cong nghe Viet Nam. "Nghien ciru vd xdc dinh 

enzyme UP, MnP vd Laccase lir vi sinh vdt phdn hiiy 
cdc hgp chdt hiru ca ben vimg vd cdc hap chdt vong 
tham 6 nhiem khdc " Chung ldi xm chdn thdnh cdm 
an stf giiip da ciia Phong thi nghiem Irgng diem 
Cong nghe gen, Vien Cong nghe sinh hgc Irong viec 
xdc dinh trinh ttr gen. 
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Nguyen Thi Lan Anh, Dang Thi Cam Ha* 
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Actinomycete strain XKDNP22 was isolated from aerobic plots for detoxification by bioremediation of 
heavily contaminated herbicide/ dioxin soil at Da Nang former military base in frame of cooperation between 
Vietnamese and US EPA scientists. XKDNP22 strain grew in medium GauseM 1/5 conuining soil extract 
liquid which contains mainly 2,3.7,8 -TCDD congener, herbicides (2,4,5-T; 2,4-D). TCD, DCP and PAHs. 
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L, Colonies of XKDNP22 have light gray, a rouncPsliape. firm substrate bacteria pale yellow, convex surface. 
Sf.jTheirsporeslooklike variety of canarium wilh atinken sides and arranges string form. Based on morphological 
^characteristics and comparison of a partial sequence of 16S rRNA gene, XKDNP22 strain was classified in 

Slreptomyces genus, and named Sireptomyce ip. XKDNP22, A partial sequence of 16S rRNA gene (534bp) of 
- Slreplomyces sp. XKDNP22 was deposited in thrf Genbank database with accession number is HQ10690 The 

h .'laccase activity from Slreptomyces.sp XKDNP22 is 4660, 4688 and 442! U/I in GauseM 1/5 medium 
containing 4 g malt, soil extracts and KNOj aifctrogen source varied 5,6 and 7 g/1, respectively, • 

' Keywords: Herbicide/dioxm. Laccase enzyme. Mah extract. Slreptomyces. 165 rRNA gene 




