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TOM T A T 

Laccase la nhom enzyme nhan d6ng, dugc phan b6 rpng rai 6 thuc vat bac cao va nam. Laccase co 
kha nang phan huy nhieu lo^i phenol khde nhau va dong vai trd quan trpng lrong cong ngh? sinh hgc ling 
dyng. Nam hi|n nay dang rai dugc quan tam vi nhom vi sinh vat nay c6 rdi nhi^u Ioai co kha ndng sinh 
tong hgp laccase. Chiing dirge phan Idp tir rat nhieu nguon khac nhau nhu Iir moi truong nuoc, ddi, go 
myc. Trong do, nam sgi sinh laccase cung dd dugc phdi hien nhung chua nhigu. D^ lim hieu kha nang 
smh laccase vd kha nang Ioai bo cac chat hiru co da vong iham va lhu6c nhupm ciia ndm sgi lir cdc moi 
tarong sinh diai khac nhau trong do co rimg nguyen stnh, nghien cim nay da dugc thuc hien Tir rimg 
(Juoc gia Ciic Phuong, chiing nam spi FCP3 dd dugc phan Idp ffen moi Irucmg Vis vdi hoat tinh ban ddu 
la 11,7 U/I. Chiing FCP3 co kha nang sinh laccase eao trong dieu kien pH 5.5, chdt cam ling la CUSO4, 
nguon carbon glucose, nguon nitrogen la h6n hgp KNO, va NaNOj, Tg bao s6ng va dich enzyme tho ciia 
chting FCP3 CO khd ndiig lo^i bo dugc pyrene vdi hieu sudt 33% va 41%, anthracene vai hieu sudl 41% 
vd 54% (nong dg ban dau moi chat la 100 mg/l). Ngoai ra, dich enzyme ihd ciia chiing FCP3 cung co kha 
ndng logi mau mgt s6 Ihuoc nhugm nhu NY3' 92%, RBBR: 86%, NY5' 64%, NYl, 60%, NY7. 6%. Bdng 
phucmg phap phan loai truyen thdng ket hgp vdi xac dmh mgt phdn ffinh tir gen ma hoa 18S rRNA, 
chung nam FCP3 dugc xep vao ngdnh nam nang Ascomycetes, ehi Trichoderma va co ten la Trichoderma 
sp. FCP3. 

Tir khoa: laccase. PAH. phdn huy sinh hoc, thuoc nhuom. Trichoderma 

MODAU 

Cac hgp chat huu co da vong thom (PAH) la 
nhom hgp chat gay 6 nhilm nguy hiem d6i voi 
moi ffuong va anh huong xau den sire khoe con 
nguoi. Chiing la san pham cua qua trinh d6t chay 
khong hoan toan ciia mot so nhien lieu va cac hoat 
dong song khac ciia con nguoi, Cac PAH co cau 
ffuc tir 3 vong thom ffd Ien va co kha nang hoa lan 
gioi hiin ffong nuoc nen chting rat kho bi phan buy 
trong moi ffuong (Fetzer JC, 2000). Ben canh do, 
cung vdi su phat ffien ctia cac nganh cong nghiep 
del, nhupm, thugc da... thi mot lugng lon nude 
thai CO do mau cao ciing dugc thai ra moi trudng 
(Rosli M, 2006). Cac nguon nude thai nay co chira 
cac dgc to gay ung thu va neu khong dugc xu ly 
tdt, chiing s6 gay 6 nhiem tdi ngudn nude mat va 
nude ngim (Sen va Demirer, 2003). Mgt trong sd 
cac phuong phap xir ly cac PAH va Ioai mau thuoc 
nhuom cd hi?u qua la phucmg phap phan hiiy sinh 
hgc. Nam !a doi tugng thudng dugc sir dung trong 
phuong phap phan hiiy sinh hgc do dac diem cau 
tao h^ sgi va kha n3ng sinh cac enzyme ngogi bao. 
Cac enzyme ngoai bao, dac biet la laccase do nam 
sinh ra cd tinh dac hieu co chat thap nen chimg cd 

kha nang phan hiiy dugc rat nhieu hgp chdt hitu co 
khac nhau, do dd chiing dugc ling dung cao ffong 
cac nganh cdng nghiep (Dessai et al, 2011). Cho 
den nay, cac nghien cuu ve phan hiiy sinh hgc cac 
hgp chat hiru co khd phan hiiy va ihudc nhugm 
chii yeu lap trung vao nam dam nhu 
Phanerochaete chrysosporium (Cameron el al, 
2000), Trametes versicolor (Cheong el al, 2006), 
Pseudotrameles gibbosa (Gao et al, 2010), Cac 
nghien ciru ve phan hiiy PAH, loai man thudc 
nhugm tren nam sgi chua nhieu va chii yeu tap 
trung vao kha nang stnh long hgp laccase cua 
chiing 

O Viet Nam, mgt so nghien ciru ve kha nang 
sinh tong hgp cac enzyme ngoai bao laccase ciia 
nam dugc phan lap tir rirng (Dang Thj Thu et al, 
2009) va kha nang phan hiiy PAH, loat mau 
ihuoc nhugm ciia nam sgi dugc phan l^p tir dat 
nhiem dioxin da dugc cdng bd (Nguyin Nguyen 
Quang et al., 2010). Bao cao nay trinh bay cac 
k^t qua ve kha n^ng sinh tong hgp laccase, phan 
hiiy PAH va loat mau thudc nhuom cua chung 
n im sgi FCP3 duoc phan lap lir rung Quoc gia 
Ciic Phuong. 
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VAT L1$U VA P H L T O N G PHAP 

V | t lif u 

SAu chimg nSm sgi FCPI, FCP2, FCP3, FCP4, 
FCP5, FCP6 dugc l4y tir b$ suu tgp giong ciia phdng 
Cdng ngh? sinh hgc tdi l?o mot trudng, Vi?n Cong 
n ^ $ sinh hgc, V i ^ Khoa hgc v4 Cdng ngh^ Vi^ Nam 

Hai PAH dugc sti d\ing la anthracene v^ pyrene 
cd budc sdng hap \h\f Q\IC dgt (X^ax) lan lugt la 205 
va 217 nm, 

Cic chSl mdu dugc su dung thugc nhdm mku 
azo bao gdm NYl (X^,, 520 nm), NY7 (X™, 499 nm) 
va anthraquinone bao gom NY3 (X™, 595 nm), NY5 
(X™, 600 nm). RBBR- Remazol Bnliant Blue R 
(X™, 595 nm). 

Mdi ffudng nudi cay dugc sir dgng trong nghien 
cuu la mdl trudng Vis (Viswanath et al., 2008), 

Sang Igc chung nSm cd kha nSng sinh tong hgp 
laccase 

Sau chiing n k i FCPI. FCP2, FCP3, FCP4, 
FCP5, FCP6 dugc nudi lac ddng thdi ffen mdi 
trudng Vis d 200 vdng/phut, nhiet dd 30''C. Hoat 
tinh laccase ctia cac chiing nam dugc xac dinh sau 4 
ngay nudi cay 

Phuong phap xac dinh hoat tinh enzyme laccase 

Hoat tinh laccase dugc xac dinh dua ffoi su oxy 
hoa ABTS (2,2'-azino-A/.^ (3-elhyIbenzthiazoline-6-
sulfonic acid) cua enzyme laccase tao thanh hgp chat 
hdp thu d buoc sdng 420 nm (X îo = 36,000 M"'.cm"') 
d dieu kien thi nghiem (Eggert e/a/., 1996) Hon hgp 
phan img (1 ml) gom 600 pi dem naffi axetat pH3, 
200 pi ABTS (2,5 mM) va 200 pi dich enzyme. Mgt 
dem VI boat dg laccase la lugng enzyme can thiet de 
lao thanh 1 pM san pham tir ABTS ffong thdi gian I 
phiil, d dieu kien thi nghiem. 

Phan loai chiing nam 

Chimg nam cd kha nang smh laccase cao duoc 
phan Ioai theo phuong phap truyen thong dvra vao 
khoa phan loai den Idp cua Samson (1984) va phuong 
phap xac dinh ffinh Ig gen ma hda 18S rRNA vdi cac 
chiing nam da dugc cdng bd iren Genbank. C^p mdi 
EF4f: 5'-GGAAGGG(G/A)TGTATTTArrAG-3' va 
Fung5R 5'-GTAAAGTCCTGGTTCCC - 3 ' dugc 
su dyng de khuech dai doan gen ma hda I8S rRNA tir 
DNA tdng so ciia chimg nam nghien cim. San pham 
DNA sau khi dtroc khuech dai bdng ky thuat PCR 
dugc lam sach bang kit QIAGen San ph^m PCR sau 

khi tinh sgch dugc xac djnh trinh t\r t n ^ t i ^ bdng 
miy dgc ffinh tv tt^ d ^ g ABI PRISM 3100 Avant 
Data Collection Vl.O va Sequencing Analysts. Sii 
di^ng dc phln m ^ Clustal X, NJ tree va Bioedit d£ 
xSy d i ^ g c&y phdt sinh chting lo^i cua chting ndm 
nghioi cthi. 

Nchi^n ctru anh huvng ciua m^t s6 di^u ki$n nuM 
cfly d^n sinh tdng h9rp laccase ciia chung nim 
FCP3 

Anh hudng ciia mgt so dieu ki?n nuoi cay nhu 
pH, chat cam img, ngudn carbon va ngudn niffogen 
den kha nSng sinh tdng hgp laccase cita chiing FCP3 
da dugc lien h ^ h . 

DAnh gi i kha n ing phan hiiy PAH cua (e bio 
niim vk djch enzyme thd ciia chiing FCP3 

Sau 6 ngay nudi cay ffen mdi trudng Vis cd chiia 
anthracene va pyrene vdi n« ig dg 100 m ^ djch 
nudt ciy ndm sgi FCP3 (20 ml) dugc chi6t bang 180 
ml cdn tuy^i ddi sau do Igc, thu djch Igc d£ phan tich 
ndng dg PAFl cd lrong dich. Kha nang lo^i bd PAH 
ciia chimg nam sgi dugc xac dinh theo phuong ph^ 
do quang phd hap thu UV-VIS. 

De danh gia kha n ^ g phan hiiy PAH ciia djch 
enzyme thd, hdn hgp phan img bao gdm 8 ml djch 
enzyme thd (boat tinh 1200 U/l) + 12 ml dem axetat 
(20 mM, pH 3) -t- anthracene ho$c pyrene (noig dg 
cudi la 100 mg/l) dugc chuan bj. Mau ddi chiing 
khdng chua dich enzyme ma thay the bang moi 
ffudng nudi cay Hdn hgp phan ting dugc li d SÔ C 
ffong 24 gid. 

D i n h gid kha n ing lo^i mau thuoc nhugm cua 
djch enzyme tho 

Dieh enzyme thd cd hoat linh 1200 U/I dugc sii 
dgng trong tht nghiem nay. The tich phan ling la 5 ml 
gdm: d?m axetat (20 mM. pH 3) + tfiudc nhuom + 2 
ml djch enzyme thd, Ndng do ciia cac mau azo la 100 
mg/I, cac mau anthraquinone la 200 mg/I. Sir giam 
mau cua hdn hgp phan img dugc phan lich theo thtri 
gian va duoc do tai X™, ciia mdi mau. Su loai mau 
dugc xac djnh bdng phan ffam hap diu ctia chat khir 
bang cong thirc cita Khelifi va dmg tac gia (2009). 

KET QUA VA THAO LUAN 

S^ng Igc chiing nam cd kha nSng sinh t&og hQp 
laccase 

Sau chung n im FCPI, FCP2, FCP3, FCP4, 
FCP5, FCP6 dIu cd kha nang t^o mau nau do ffen 
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moi tnrong Vis cd chira guaiacol sau 6 ngay nudi ciy 
(Hinh 1). Diiu dd chung td chiing cd kha nang sinh 
tdng hgp cac enzyme ngoai bao thugc nhdm 
peroxidase {MnP, LiP) hoac oxidoreductase 
(laccase). 

De sang Igc chting nim co kha nang smh tdng 
hgp laccase, sau chiing ndm ffen dugc nudi lie d 30 
"C, 200 vdng/phiit ffen mdi trudng Vis. Sau 4 ngay, 
kha nang smh laccase cua cic chung ndy dS dugc 
xac djnh. Ho?it tinh laccase cita 6 chiing n im dugc 
trinh bdy d bing 1. 

Tir bang I ta thay, 3 ffong sd 6 chiing nghien 
ciiu cd kha nang sinh long hgp laccase ffen mdi 
inrdng Vis, ffong dd chiing FCP3 cd hoat linh 

laccase dat 11,7 U/I cao hon so vdi 2 chung cdn Igi. 
Vi vay, chimg FCP3 dugc chgn cho cac nghien cuu 
tiep theo. 

Hi?n nay, kha ndng sinh tdng hgp laccase tren 
doi tugng nam sgi nhu Trichoderma viride (Verma 
et al.,2007). Penicillium yochrochloron MTCC 517 
(Shedbalkar et al,2008) da dugc ghi nhan. Gao va 
ddng lac gia (2010) da chung minh kha nang stnh 
ldng hgp laccase ciia chimg nam P gibbosa phan l^p 
tir rimg d phia Bac Trung Qudc. Ci Viet Nam, Dang 
Thi Thu va ddng tdc gia (2009) ciing da phan lap 
chimg nim mdc RCP02 5 tir rimg Ciic Phuong cd 
boat tinh 112,9 U/ml khi sir d^mg co chll la 
syringaldazine theo phuong phap ciia Harkin (1973). 

FCPI FCP2 FCP3 FCP4 

Hinh 1. Sinh trudng cua cac chung n i m tren moi truang Vis chira guaiacol. 

FCP5 FCP6 

g 1. Hoat tinh laccase ci ia cSc chiing nam Iren moi Inrong Vis. 

Hoal tinh laccase 

(U/l) 

Phan loai va dinh t in chiing nam FCP3 

Chiing FCP3 cd khuan lac mgc lan rdng, khuan 
ly khi sinh dang sgi mau ffang, bao tir mau xanh dam. 
Dudi kinh hien vi quang hgc, sgi nam cd dang sgi 
phan nhanh, bao tir dinh. Dya vao khda phan lo^i ctia 
Samson RA (1984), chiing FCP3 cd ih^ dugc x^p 
vao nganh nam nang Ascomycetes, chi Trichoderma. 
De lam ro cac ket qua phan Ioai truyen thdng, mgt 
phln trinh tu gen ma hda 18S rRNA ciia chiing FCP3 
dS dugc xac djnh vdi kich thudc 514 nucleotil va co 
mirc dg tuong ddng 99% vdt cac chimg Trichoderma 
sp. 407/LP2, Trichoderma sp. 857/LPI, Trichoderma 
sp. FDN40 va Cancellidium sp HKUCC 10089. 
Trinh tu gen ma hda 18S rRNA cua chung FCP3 da 
dtrgc dang ky ffen Genbank vdi ma sd JF7I9288. 
Mdi quan he phat sinh chung Ioai ctia chiing FCP3 
vtJi mgt so chiing vi n im da dugc xay dgng va dugc 
trinh bay d hinh 2. 

Tir hinh 2 ta thay FCP3 rat gan gui vdi chung 
nam Trichoderma sp. FDNR40, tiep do la 
Uncultured soilfungus. Cancellidium sp. HKUCC 
10089, Peztzomycotina clone D0810_25_M. Trong 
do, chiing nam Trichoderma sp. FDNR40 phan lap 
tir dat nhiem chat diet c6/dioxin lai san bay Da Nang 
dang lrong qua ffinh xir ly khir doc bang bioreaclor 
hieu khi da dugc chimg minh la cd boat linh laccase 
la 1,27 U/l (Dang Thi Cim Ha et al. 2010). Cac 
chiing nam con Iai chua dugc cdng bo ve kha nang 
sinh long hgp laccase. Tuy nhien, theo mpl sd nghien 
cuu da dugc cdng bo, nhieu chiing nam thuoc chi 
Trichoderma cd kha nang sinh tdng hgp laccase va 
phan hiiy PAH Dhouib va ddng tac gia (2010) da 
phat hien dugc chting T autroviride CTM 10476 cd 
hoal linh laccase ldi 9005 U/l. Trong kht do, 
Kiiskinen va ddng lac gia (2004) da phan lap 3 
chiing Trichoderma khac la T autroviride LLP 16, T. 
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phSn l9p tij cic ngudn khac nhau d3 dugc khdng djnh 
cd kM nang sinh tong hgp laccase. 

autroviride LLP2I va T harzianum LLP 19 cd khS 
nang sinh laccase vdi hogt tfnh khde nhau. Chiing 
nim sgi T harzinanum WLI da dugc nghien ciru v^ 
img dgng ffong vî c lo î miiu thuoc nhuOm nhu Nhu vSy, dga vho mgt s6 d$c diem hinh thdi vi 
Rhodamine 60, Erioglaucine vd miu xanh Trypan mgl phln ffinh tg gen mS hda I8S rRNA, chimg 
(Sadhasivam et ai. 2008). Cic minh chimg trinh bay FCP3 cd thi dugc xep vao chi Trichoderma va dupe 
o ffen cho thay mgt so d̂ i di?n ciia chi Trichoderma d t̂ ten la Trichoderma sp. FCP3, 

Tncbodetma barzianum (AF54aiOO) 

Endoph/ts i p HCCB1G21 (EF20a957) 

Tncboderma longitucbinum (AJ810427) 

Taphnnssp J16 (G0253352) 

Eacovopfiii:, aapergitloideii (AY172598) 

Aphyaiostiomo Heicoianum (AF5437S9) 

Hypoci09 leconn^ (AMI J8085) 

Trichod^fma Sp FDNRJO (FJ230073) 

Pr.PJ (JF7l9288t 

UtKuHuied s^ilhjr^u5 (Ayi63434) 

Cancellidium sp HkUCC 10069 (00144049) 

Peiiiomycotina clone D0810_25_M (EU647135) 

A3CO/7:ycoIacloneBN2-41 (GQ4ID4742) 

• Hypocieai&a sp CMCA18 (EtJ594372) 

— PoJosiiLvn^ coni/ceps (AY245667) 

Hinh 2. C§y ph^t smh chung loai ciia chiing n^m sgi FCP3. 

Anh htfdiig ciia mgt so dieu kien nudi cay den kha 
nang sinh tong hgp laccase ciia chiing FCP3 

Anh huvng ciiapH 

Kha ning sinh long hgp laccase ciia chting nam 
FCP3 tren mdi Irudng Vis cd pH tir 5 den 8 da dugc 
khao sat. Hoal tinh laccase cua chiing nay da dugc 
xac dmh sau 4 ngay nudi cay (Hinh 3). 

Ket qua thi nghiem cho thay chimg nam FCP3 
cd kha nang sinh ffudng lot trong khoang pH tu 5 
den 7,5 nhung ho l̂ linh laccase ciia chiing FCP3 d?l 
cue dai la 22,2 U/I d pH 5,5 (Hinh 3). 

Theo mgt sd nghien cim, nam sgi cd kha ning 
sinh ffudng va sinh enzyme laccase tdt ffong mdi 
tnrong axit yeu nhu chung T. harzianum WLI sinh 
ffudng va sinh enzyme tot d pH 4,5 (Sadhasivam et 
al, 2009), chiing Aspergdlus sp. FDN20 sinh ffudng 

va stnh enzyme idt d pH 6. chimg Aspergillus lerreiis 
FDN41 sinh ffudng va sinh enzyme tdt d pH 6,5 
(Hoang Thi My Hanh et al, 2004) vi chun̂  
Aspergillus sp.FNAl sinh ffudng vi sinh enzyme t6t 
d pH 5 (Dio Thi Ngoc Anh, Djng Thj Cam Ha, 
2009), 

Nhu v^y, pH 5,5 li pH thich hgp cho FCP3 sinh 
tdng hgp laccase ffen mdi tnrong Vis va pH nay 
dugc sir dung ffong cac nghien cim tiep theo. 

Anh htrffng ciia chat cam ung 

Cac chit cim img anh hudng quan ffgng dSn 
kha nSng sinh long hgp laccase ciia vi sinh v|l. CSc 
ngudn chat cam img nay bao gdm cac amino axit, 
cac hgp chat thom, cac chit chilt tu thi;c v|t va 
Cu'* (Dessai et al, 20II). Nhlm danh gii inh 
hffdng cua mgt sd chit cam img I6n kha nang sinh 
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long h(?p laccase cita chiing FCP3, cac chit cam 
img da dugc bo sung vao mdi trudng bao gom: 
veratry alcohol, guaiacol, ferrulic axit, tanic axit, 4-
hydroxylbenzoic axit, vanilin, CUSO4 va catechol 

vdi ndng dg 1 mM. Mau dot chimg li mau khdng 
bd sung chat cam itng. Anh hudng ciia cac chat cam 
iimg den hogl tinh laccase cua chiing FCP3 dugc 
trinh b i y d h l n h 4. 

pH 

Hinh 3. Kha nSng smh laccase ciia chimg FCP3 o c ^ pH k h ^ nhau 

1 Ulll 
/ ^ y ' . / ^ c / y 

'O'' «!r 

Hinh 4 Kha nang smh laccase cua chiing FCP3 tr§n m$t s i chat cam u'ng 

Tir hinh 3 ta thiy hlu hk cac chit cam irng deu 
lam giam kha nang sinh laccase ciia FCP3. d ie biel 
la axil tanic, hoal tinh laccase cita chting FCP3 
trong di6u kien niy chi dat 5 U/l. Chi cd CUSO4 
Î m lang khi nang sinh tdng hgp laccase ctia ciing 
FCP3 len 32% so vdi mlu dot chimg khdng bd sung 
chat cam iing. 

Theo nghien ciiu ciia Xiao va ddng tac gia 
(2007), chiing nim T harzianum WLI c6 hoat tinh 
laccase dai 4,36 U/ml khi bd sung I mM CUSO4 vio 
moi Irudng nudi ciy. Trong khi do hoal tinh laccase 
ciia Trametes sp AH28-2 dat cue dai 504 U/l voi 
chit cam img 0-loIuidine va dai 287 U/l vdi chat 
cim img li guaiacol (ndng dg ciia mdi chat cam img 



la I mM). Hoat tinh laccase ciia chting nam sgi 
Aspergillus sp. FN AI dgt 11,04 U/l vdt chat cam img 
CuSOj 1 mM trong khi chi cd 2,8 U/I vdi veratryl 
alcohol ndng dg 1% (Dao Thj Nggc Anh, D$ng Thj 
e l m Hi, 2009) 

Anh htr&ng eua ngudn carbon 

De nghien cim anh hudng ciia nguon carbon den 
sg stnh long hgp laccase, chiing nam FCP3 dugc 
nudi cay tren mdi trudng cd cac ngudn carbon khic 
nhau vdi him lugng 10 g/! Kha nang smh laccase 
ciia chimg FCP3 tren mgl so ngudn carbon nhu 
gluct>se, mall, malto.se, sacchrose, linh bgl da dugc 
xac dinh sau 4 ngay nudi ciy. Ho^l linh laccase ciia 
chimg FCP3 tren mgl sd ngudn carbon khiic nhau li^l 
ke d Iren dugc Irinh biy d hinh 5. 

Tir hinh 5 la thay chiing FCP3 co hoat linh 
laccase lir 24,8 den 37,9 U/l, lrong dd Iren ngudn 
glucose dai 37,9 U/l va cao mall dai 37,5 U/l. Tuy 
hoal linh laccase ciia chung FCP3 Iren hat ngudn 
carbon nay luong duong nhau nhung do gia thanh 
cua glucose re hon nen glucose dugc lua chgn li 
ngudn carbon cho cac nghien ciru tiep theo. Day la 
mgt ffong cac lieu chi lua chon kht sir dung vi smh 
vai va enzyme ciia nd de xir ly lo^i mau thudc 
nhugm haj phan hiiy PAH. 

Theo mgl sd nghien cuu da cdng bd, glucose la 
mgl lrong cac ngudn carbon thich hop cho sinh long 
hgp laccase d nam (Levasseur et al. 2010), Hoal 
tinh laccase ciia nam dim Pleiirotiis sajor-caju dai 
37 U/ml tren mdt Irudng chira glucose, cao hon 
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nhieu so vdi ho^t linh cua nd ffen mdi ffudng diua 
lactose (3 U/ml). Hai n im sgi T. viride vi T 
longibrachialum deu cd khi ning sinh laccase iflt 
Iren ck 3 nguon carbon l i glucose, saccharose va 
CM-cellulose (Levasseur el al, 2010). Trong khi d6, 
m^t sd chiing Iai sinh tdng hgp laccase tdt d cac 
nguon carbon khac nhu chimg Aspergillus sp, FNAl 
thich hgp vdi nguon saccharose de tdng hgp laccase 
vdi hoat linh 22 U/l (Dao Thj Nggc Anh, Dang Thj 
Cam \{k, 2009) cdn chung Aspergillus sp. FBHII 
thich hgp vdi ngudn cao malt voi ho?! tinh laccase' 
dai 1496 U/l (Nguyin Nguyen Quan^ et al, 2010). 
NhiiTig minh chimg d tren cho thay ring, mdi chiing 
vi sinh vat deu cd kha nSng sinh laccase cao Iren mol 
ngudn carbon nhal djnh, Trong nghien cim nay, 
glucose vira giiip chung FCP3 sinh long hgp laccase 
cao vira cd gia Ihanh thap hon so vdt mdt sd ngu6n 
carbon khac, do dd glucose cd the dugc sir dyng khi 
img dyng chung nam nay vio sinh ldng hgp laccase 
d quy md Idn hon 

Anh hirdng ciia ngudn nitrogen 

Ngoii carbon thi nitrogen cung ddng vai tro 
quan trgng lrong sinh tdng hgp laccase, Chinh vi v^y, 
nghien cim kha nang sinh laccase ciia chimg nam 
FCP3 ffen mdl sd ngudn nitrogen khac nhau da dugc 
lien hinh. Ngudn niffogen peptone, cao nam men, 
cao ihjl, (NH,)2S04, NH.NO3. hdn hop KNO, va 
NaNO] (ty le 7:3) vdi ndng dg 3 g/I da dugc sir dyng 
trong nghien cim nav. Hoat linh laccase ciia chiing 
FCP3 phan lich sau 4 nga\ nudi ciy \ .1 ket qui dugc 
Irinh bay d hinh 6. 

Nguon carbon 

Hinh 5. Kh^ nSng sinh laccase ciia FCP3 Irgn m$l s6 nguAn carbon k h ^ nhau 
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Hinh 6. Kh^ nang smh laccase cua chiing FCP3 tren cac ngu6n nitrogen khac nhau 

Tir hinh 6 ta thiiv kha nang sinh laccase cua 
chiing FCP3 dat mirc cao nhat 132 U/l tren hdn hgp 
KNO3 va NaNOi. Hoal linh laccase Iren hdn hgp nay 
cao gap 3,5 lan so vdi peplone (37,4 U/l). Chiing 
FCP3 hau nhu khdng sinh enzyme Iren mdi Irudng 
chira NH4NO3, Ket qua nay tuong lu nhu cdng bd 
ciia Nguyen Nguyen Quang (2010) ve chiing nam 
Aspergdlus sp. FBHII . chiing nay ciing sinh long 
hgp laccase ldi nhll (1459 U/l) Iren hdn hgp KNO; 
va NaNOj vdi ty le 7:3 Trong khi dd, boat tinh 
laccase cua cac chiing T. reesei va T virtde dat Ifm 
luot la 200 vi 2000 U/l khi ngudn nitrogen duoc MI 
dyng la {NH4)2S04 vdi ndng do 0,5 g/l (Gochev ci 
al, 2007). 

Nhu vay, chiing FCP3 cd boat linh laccase cao 
nhal Iren mdi trudng cd chira hdn KNOi va NaNOj 
vdi ty le 7:3. Do do, moi Irudng nay dugc su dung 
cho nghien cim kha nang phan hiiy PAH va loai mau 
thuoc nhugm 

Kha nang phan hiiy PAH cua t^ bao nam vi djch 
enzyme tho ciia chiing FCP3 

Pyrene va anthracene vdi ndng do ban dau li 
100 mg/l dugc sir dung de danh gia kha nang phan 
hiiy PAH cua 16 bio va djch enzyme ihd sinh long 
hyp bdi chung FCP3. Kha nang phan huy PAH ciia 
IS bao nim FCP3 dugc phan tich sau 6 ngiy nudi cay. 
Enzyme laccase cd hoal linh 1200 U/l da dugc sir 
dung dd danh gia kha nang phan buy PAH sau 24 gid 
li 0 30''C. Hieu sull phan huy pyrene va anthracene 

bdi te bao \a djch enzyme iho ciia chiing FCP3 dugc 
trinh bay d bang 2 

Bang 2, Kha nSng phan hiiy pyrene vA anthracene cua te 
bao nam va dich enzyme ttio cua chiing FCP3 

Tac nhan phan huy 
Hieu suat phan tiiiy {%) 

Te bao song FCP3 , , , -
(sau 6 ngay nuoi cay) 

Dich enzyme tho ciia . - ^~ 
FCP3 (1200 U/l) 

40,71 

54,17 

Kel qua lir bang 2 cho thay, le bao sdng va dich 
enzyme thd cua FCP3 deu cd kha nang phan hiiy 
pyrene va anthracene vdi hieu sual lir 33 den 55%. 
Tuy nhien, viec thu dich enzyme thd ton nhieu thdi 
gian va chi phi nen viec sir dung le bao song co dinh 
len vat !i^u mang cd th^ ffd Ihanh mgl lira chgn cd 
tinh kha thi hon Gao va dong lac gia (2010) da 
nghien ciru kha nang phan huy PAH cua nam 
P.seudolrameles gibbosa phan lap lir rimg d phia BIC 
Trung Qudc cho Ihay vi sinh vai nay cd kha nang 
phan hiiy 43,43% anthracene vi 24,26% pyrene 
ffong khi dd nam dam Pleurotiis ostrealus cd kha 
nang phan hiiy 30,12% anthracene va 18,67% pyrene 
vdt ndng do ban dau ciia mdi chal la 5 mg/l. 

Cac nghien ciiu 0 Viet Nam ve kha nang phan 
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hiiy PAH ciia mgl sd chung vi smh v^t phan lap lir 
dil xir ly lay dgc d;it nhiem chal dgc hda hgc da cho 
thay chung nam sgi Aspergdlus FDN22 nudi Ific d 
200 vong/phiil Iren mdi irudng cd bd sung 0,05% 
glucose d 30"C cd kha niSng lo^i bd dugc 88% 
niioranlhenc, 90,16"» phenanthrene; 91,27% 
anlhracene MVI ndng dg ban dau luong dng la 36, 
400 va 50 mg/l so voi tnau ddi chimg khdng cd vi 
smh \iil (NgiiNcn Thanh Tlui\ ct al. 2006;. Chimg 
XKDNRI cd kha nang phiin huy 3I,32'^> anlhracene 
\;i 4(l"(i tluoranthraccne vdi ndng dg mdi chiil ban 
dau 50 iiig/l siiii 10 ng.i> nudi cay (Nguyen Bii Hiru 
.'/ al. 2010). Nhu \;i>, chung nim sgi l"(P3 cd khii 
ntliig phiin hu> p\rcnc \.i anthracene lot him so vdi 
cai chung dii ki; Iren Do dd cluing FCP3 cd Hem 
ii.ing img dung viio quy Irinh xu l> PAH v:i ihudc 
nhiioin 

Kha niing loiii mau Ihudc nhugm ciia djch enzyme 
thd sinh ra tii chiing FCP3 

Thudc nhuom dugc su dung dc danh gia kha 
nang Ioai mau bdi djch enzyme thd ciia FCP3 bao 
gom- NYl . NY3, NY5, NY7 vi RBBR Kha nang 
loai miu ciia dich enzyme thd dugc do lrong 3 gid. 
Hieu sual loai tnau thudc nhugm cua dich enzyme 
thd dugc Irinh bay d hinh 7, 

Tir hinh 7 la thay, djch enzyme thd cita chiing 
FCP3 cd kha nang lo^i bd 91,9% NY3 va 86,4% 
RBBR nhung chi lo^i bd dugc 6% mau NY7. NYl 
vi NY5 cung bi logi bd Ian lugl la 60 va 63,9%, 

Theo nghien ciru ciia Shedbalkar va ddng tac gia 
(2008). loii nam sgi Penicillium ochrochloron 
MTCC 517 logi bd dugc 93% mau xanh cotton (50 
mg/l) lrong vong 2,5 gid dudi dieu kien tTnh t^i pH 
6.5 vi nhi^l dg 25''C Cac nam T viride vk T 
harzianum logi lir 40-50 % miu ciia mgt ri dudn^ 
(Scyis el al._j^ 2009). Laccase tir loai Trametes 
versicoloitr CCT-4521 dugc cd djnh Iren vgl lieu h^p 
phy IRA-400 lam ling kha ning lam phai mau Ihu6c 
nhugm RBBR 70% so vdi cac vat li^u ihdng thudng 
lrong Ihdi giiin 30 phiil (Palricio et al. 2003). Chiing 
nam Iriing Trametes sp. SQOl loai miu Ihudc nhupm 
azo vii RBBR len ldi 97 - 99",, sau 7 ngay nudi ciy 
(Yang el at. 2009). Laccase Ihd lir loai nam IrSng 
I'lchiapasloris GSI 15 vdi hoal linh ban dIu 600 U/l 
cd kha nang Ioai bo RBBR tir 30% dC-n 100% khi co 
mat Cu"' lrong mdi Irudng phan img sau khoang 30 
phiil (Hu el al. 2007). Chung FBHII phan lap lir dil 
nhiem chal dgc hda hgc/dioxin eiia sin bay Bien Hoa 
cd kha nang loai bd 85,34"o mau NYl sau 72 gio, 
77,98% mau NY5 sau 96 gid vdi hoal linh ban dau 
100 mg/l (Nguyen Nguyen Quang. Dang Thj Cam 
Hi, 2009 ), 

-RBBR 

- N V J 

- N V 5 

- N V l 

-MY7 

Tbc'i gian phan iKng (gio') 

Hinh 7. Kha nSng loai mau m^t so thu6c nhuOm ciia dich enzyme tho ciia chung FCP3 theo Ihdi gian 
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KET LUAN 

Chimg nim FCP3 dugc phan lap Mx rimg Qudc 
gia Cue Phuong cd kha nang sinh long hop laccase 
vdi hogt tinh ban dau li 11,7 U/l. Chiing nay cd kha 
nang smh tdng hgp laccase cao d pH 5,5, trong mdi 
ffudng cd 1 mM CuSOj; 10 g/l glucose; 3 §/l hdn 
hgp KNO3 va NaN03 (ly le 7:3), Chiing nam sgi 
FCP3 cd kha nang phan hiiy 33.33% pyrene va 
40,71% anlhracene sau 6 ngay nudi ca\. Laccase thd 
ciia FCP3 cd khi nang phan hiiy 41,03% pyrene vg 
54,17% anthracene sau 24 gid d 30"C vi logi duoc 
91,94% miu NY3; 86,44% mau ciia RBBR. 63,93% 
mau NY5; 60,01% mau NYl vi chi 6"., mau NY7. 
Bang phuong phap phan loai iruyen ihdng kel hgp 
vdi mgt phan Irinh lu gen ma hda I8S rRNA, chiing 
nam sgi FCP3 dugc xep vim chi Trichoderma vdi ten 
\a Trichoderma sp FCP3 

Lfri cam on: Cdng trtnh nay duoc thirc hien nhd sir 
hd tra kinh phi ciia De ldi. ".\ghicii cim cdng nghe 
san xuat enz\'nte ngogt hdo laccase. manganese 
peroxidase, lignin peroxidase (MnP. LiP) tie vi sinh 
vat phuc vu xir ly cdc chat d nhiem da vdng therm ". 
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S C R E E N I N G F U N G I F O R L A C C A S E S Y N T H E S I S A M ) D E G R . \ D A T I O N OF 
P O L Y C Y C L I C A R O M A T I C H Y D R O C A R B O N AND D E C O L O L R I Z A T I O N 

Hoang Thi .Nhung, Nguyen Quang Huy, Dinh Thi Thu Hang, Dang Thi Cam Ha' 
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SLMMARY 

Laccases .ire mullicopper oxidoreduciascs that catalyze the oxidation of various substituted phenolic 
compounds Laccases are widely distributed in hiyliei plants and llingi. The ability of the laccases to act on a 
wide range of substrates has made them \ery important in many of the biotechnological applications. Fungi are 
now gained more and more attention because of then high potential for laccase synthesis. They were isolated 
from many different souiccs such as water, soil and wood. To estimate synthesis of laccase and degradation of 
polycyclic aromatic hydrocarbons and dye dccolourization of fungi on different environments including foresi, 
this study was conducted. In this study, FCP3 fungal strain from Cue Phuong National Forest was screened for 
laccase sythesis with initial activity 11,7 U/l on the Vis medium. FCP3 strain v:.\\c the highest laccase in the 
medium with pH 5.5: 1 mM CuSOj as an inducer, 10 g/l glucose as a carbon source and 3 g/l mixnire of KNO; 
and NaNOi as nitrogen sources. Tlie degradation of anthracene and pyrene induced by FCP3 live cells were 33 
and 41%, respectively and crude enzyme extracted from FCP3 were 41"/;, and 54%, respectively (initial 
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concentration of each PAH was 100 mg/l). Moreover, the crude enzyme extracted from FCP3 was able to 
decolour a variety of textile dyes: 92% NY3, 86% RBBR, 64% NY5, 60% NYl and 6% NY7. Based on 
traditional method and determination of partial sequence of I8S rRNA gene, FCP3 strain was classified in 
genus Trichoderma and named Trichoderma sp FCP3. 

Keywords: biodegradation, dyes, laccase, PAH. Trichoderma 




