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TOM TAT

Laccase la mdt enzyme nam trong hé enzyme lignolytic cé kha nang oxy héa manh diphenol va cac hop chat cé
lién quan, do d6 thwéng dwoc (ng dung rong rai trong xt ly phu phdm néng nghiép va ngudn nwéc thai 6 nhiém.
Nghién ctru nay dwoc tién hanh nham phan 1ap va tuyén chon cac ching ndm méc c6 hoat tinh laccase tir cac mau
gd muc trong ty nhién. Nhiéu mau gd muc & cac dia phwong khac nhau dwoc thu thap va tir cac mau gé muc nay,
céac chiing ndm méc phan 1ap, nudi cay va lam thudn. Sau dé cac phwong phap sang loc dinh tinh va xac dinh hoat
d6 enzyme laccase (U/ml) dwoc ap dung dé chon ra nhitng ching ndm méc c6 hoat do laccase cao nhéat phuc vu
cho cac nghién ctu tiép theo. K&t qua nghién clvu da phan lap, nudi cdy va mo ta duoc déc diém hinh thai (khuan
lac, soi ndm va bao t&r) clia 5 chiing ndm méc cé ki hidu 1a BN1, BN2-1, BN2-2, DA3-1 va BV1 c6 hoat d6 enzyme
laccase (ky hiéu la E) dao dong tir 1.480 - 24.720 U/ml. Trong cac ching nay, chiing BV1 1a chiing c6 E cao nhét
(24.720 U/ml ) va c6 ty 1& hoat lyc enzyme trén khéi lwgng khd sau 5 ngay nudi cdy (E/m) cao nhét (54,04 U/mg).
Chiing BV1 so bd dwoc xép vao chi Meruliporia sp.

Tw khéa: Ching ndm méc, enzyme laccase, hoat d, phan lap, syringaldazine.
Isolation and Screening of Wood Decaying Fungi Producing Laccase

ABSTRACT

Laccase enzyme is a multicopper enzyme of the lignolytic enzyme system which has capability to oxidize
diphenol and related compounds. It is widely used in processing of agricultural by-products and in water treatment.
This study was conducted to isolate and screen fungal strains which have laccase activity from the natural decaying
wood samples. Samples of decayed woods were collected from different locations and the fungi were isolated,
cultured and purified. Test for presence of laccase and enzyme activity were used to screen laccase-producing fungi
strains with the high laccase activity. Five fungal strains, designated as BN1, BN2-1, BN2-2, DA3-1 and BV1 were
isolated, cultured and morphologically described (colonies, mycelium and spores). These strains showed high
laccase activity with BV1 expressing highest activity (247.20 U/ml) and highest rate of enzyme activity per dry weight
after 5 days of culture (E/m, 54.04 U/mg). BV1 strain was tentatively classified as a species of the genus Meruliporia.

Keywords: Enzyme activity, wood-decaying fungi, laccase.

enzyme c6 kha nang phan hiy cac hgp chat thom
da vong. Dién hinh trong s6 d6 14 enzyme laccase.

1. DAT VAN DE

Viéc st dung enzyme trong san xudt va doi
séng ngay cang duge nhiéu nha khoa hoc quan
tam nghién citu va thyc t& cho thiy ché pham
enzyme dang duge st dung phé bién ¢ nhidu nude
&4 mang lai 1¢i ich kinh t& kha 16n, dé#c biét 1a cac

Laccase, mot enzyme nim trong hé enzyme
lignolytic va 1a mét polyphenol oxydase, do d6 c6
kha ning oxy héa diphenol va cac hgp chat co
lien quan. Uu diém vudt trdi cia laccase 1a c6
tinh oxy héa manh va st dung oxy phan td lam
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chat nhan dién ti, vi vay 6 thé nghién ctiu dé
dua enzyme nay vao tng dung rdng rai trong
céng nghiép, trong xtt Iy phu phdm néng nghiép
va ngudn nudc thai 6 nhiém. Laccase con dudge
biét dén nhu mot enzyme than thién véi moi
trudng do trong phan ting laccase chi can 1ay
oxy tit khéng khi va san pham phu duy nhat tao
thanh sau phén ting 1a nuéc (Sergio, 2006).

Laccase c6 thé duge thu tit cac ngudn khac
nhau nhu n&m mdc, thuc vat, vi khuén, con
tring nhung phé bién nhat 1a ndm méc. Hién
nay nhiéu ching ndm s¢i da dugc phat hién cho
thdy kha ning tong hop laccase rdt t6t nhu:
Trametes versicolor (Bourbonnais et al., 1995),
Melanocarpus albomyces (Laura and Kiiskinen,
2005), Trametes modesta (Nyanhongo et al.,
2002). Hon nita, n&m moc c¢6 kha ning sinh
trudng phat trién manh nén thuan l¢i rat nhiéu
cho viéc san xuit laccase & quy mé 16n phuc vu
trong cong nghiép va doi song.

Trong nhiing nidm gin day, laccase dugc
tGng dung trén nhiéu linh vuc khac nhau nhu
tdy tring bot gidy, tdy mau thudc nhudém vai,
ché bién thuc phdm théng qua viée dua vao céc
quy trinh xd 1y sinh hoc (Kunamneni et al.,
2007). Ngoai ra, Laccase con dugc st dung trong
téng hop chat hiiu cg, xi 1y cac ngudn nude thai
bi 6 nhiém bing viéc loai b cac hgp chét phenol;
xt 1y phu phdm néng nghiép dé tao nguyén ligu
cho cac qua trinh khac. Phé tng dung cia
laccase duge md rong bang viéc két hop laccase
véi cac mediator (chat trung gian) 1am chung c6
kha ning oxy héa nhiing hop chit khong c6 ban
chat phenol (non-phenol).

Nghién ctiu nay dugc thuc hién v6i muc
dich phan lap va tuyén chon cac chiing n&m méc
¢6 ngudn gdc ti gd muc trong tu nhién cé hoat
tinh laccase, nham tao ra mot lugng 16n enzyme
laccase dung dé xt 1y hop chét lignin tit cac phu
pham clia nganh néng nghiép.

2. VAT LIEU VA PHUGNG PHAP

2.1. Vat licu

Céc mAu g6 muc dugc thu thap tu 5 dia
diém khac nhau: DPong Anh (4 miu), Yén
Thudng (4 mau), Thanh Héa (2 miu), B4c Ninh

1174

(2 mau), Ba Vi (2 mu). Cac mau gb dugc tién
hanh phan lap ngay hodc bdo quan trong ti
lanh 4°C dé tién hanh phan lap sau.

2.2. Phuong phap
2.2.1. Phéan lap, lam thudn va gii giéng
Phan lap st dung theo phudng phap pha
lodng (Nguyén Lan Diing va cs., 2000) véi méi
trudng PDA c¢6 b§ sung chloramphenicol (0,2%).
Sau d6 lam thuin bang cach tiép tuc ciy
truyén cic tan ndm trén bé mit moi trudng
PDA c¢6 b6 sung chloramphenicol tit 2 - 3 14n.
Céc chiing ndm moc sau khi da lam thuan
duge cdy trén moi trudng gidl giong SNA theo
phuong phéap giti gidng trén thach nghiéng
(Nguyén Lan Diing, 1983).

2.2.2. Nghién citu dic diém hinh thii cia
nim méc

Tién hanh quan sat truc tiép ching nim
méc trén moéi truosng PDA bing mét thudng va
quan sat duéi kinh hién vi quang hoc.

2.2.3. Thit dinh tinh sy’ c6 mét cua laccase

Axit tanic 12 cd chat duge st dung dé thi
dinh tinh vé& kha ning téng hop céac loai enzyme
phan giai lignin cta cac ching ndm méc da
phan lap duge. CAy cac ching nAm mdc thanh
tiing diém trén bé mat méi trudng PDA c6 bo
sung axit tanic (0,5%), nuéi ¢ 30°C trong thoi
gian ti 6 - 8 ngay. Quan sat su phat trién cta
ndm va sy thay doi mau séc cua khu vic méi
trudng nudi xung quanh khudn lac. Néu moi
trudng quanh khuén lac chuyén sang mau nau
hoic niu den chiing t6 ¢6 sy phan huy axit tanic
do enzyme (Harkin and John, 1973).

Cac chung sau khi dd thu va c6 két qua
duong tinh trén co chat 1a axit tanic sé& dugc
chon dé tiép tuc thi véi syringaldazine. Nho
tryc ti€p dung dich syringaldazine 1mM lén
khuén lac cia cac chung nuéi da chon, U trong
boéng t6i tit 5 - 10 phit rdi tién hanh quan sat.
Néu dung dich syringaldazine sau khi a
chuyén ti mau vang sang mau héng ching té
chling n&m mdc d6 c6 hoat tinh laccase (Faure
et al., 1994).
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2.2.4. Xac dinh hoat d¢ laccase

Cac chung cho két qua duong tinh véi co
chét syringaldazine tiép tuc duge chon dé xac
dinh hoat d6 enzyme laccase. Tién hanh nuoéi
l4c 200 vong/phit & diéu kién 30°C trong méi
trudng sinh téng hop laccase, pH = 5 d6i véi
cic chiing da chon. Sau 5 ngay nuéi, tién hanh
thu toan bd dich nudéi dua di ly tdm 4.000
vong/phiit & nhiét d6 4°C rdi tach riéng phan
dich va phan sinh khéi t& bao. Phan dich sau
ly tam duge thu dé tién hanh do OD & bude
séng 530nm, t& d6 tinh hoat d§ enzyme
laccase cua tung chung dya theo phuong phap
cua Ride (1980).

Phén sinh khéi t&€ bao dugc lam khé trong
tl sy 6 nhiét d6 80°C trong 15 gid rdi can trong
lugng kho (m).

Mot don vi hoat d6 laccase 14 lugng enzyme
trong mot phat tai pH = 6,5, nhiét d0 maoi
truong 30°C chuyén héa duge 1 pmol
syringaldazine (¢ = 65 mM 'cm ).

Panh gi4 kha ning téng hop enzyme dé
chon chling c6 hoat tinh laccase cao duya trén 2
chi s6:

- E cang cao thi kha néng sinh enzyme cang
nhiéu.

- Ty 1& E/m 16n cho th&y kha ning tng hgp
enzyme cao.

2.2.5. Xay dung dudng cong sinh trudng
ctia chiing nAm méc phan Iap duogc

Chiing gidng ndm mdc duge nudi 1ic trong
mdi trudng Basal, pH = 5, diéu kién nhiét do
30°C. Mbi ngay tién hanh thu toan bd dich nusi
cta 1 binh dem ly tam, gitt lai phan sinh khéi t&

bao réi sy khd, xac dinh trong lugng kho cta
chling ndm mdc trong 7 ngay nudi (Nguyén Lan
Diing va cs., 2000).

3. KET QUA VA THAO LUAN

3.1. Phan lap, lam thuan tao bo suwu tap cac
chiing nAm méc

Cac ching ndm méc duge phan lap tit mau
g6 muc. Dya trén viéc quan sat dic diém hinh
thai khuén lac va hé s¢i, cac chiung ndm méc
dugc tap hop thanh bo suu tap gom 37 ching
(Bang 1).

Bb suu tap nay sé duge dung dé thi kha
néng sinh t6ng hop laccase trong cac thi nghiém
tiép theo.

3.2. Sang lgc cac chung nim méc c6 kha
nang sinh téng hgp laccase

PE sang loc cac ching ndm méc ¢6 kha ning
sinh téng hgp laccase ching t6i tién hanh thi
dinh tinh kha ning sinh laccase trén co chat 1a
axit tanic va syringaldazine.

K&t qua thi hoat tinh cho thay:

V6i co chdt axit tanic 0,5% thu duge 12
chiing ¢6 viing xung quanh khuén lac chuyén ti
mau tring duc sang mau nau den. Cac ching
nay dude cho 13 c¢6 kha ning sinh téng hop hé
enzyme lignolytic vi khi cac enzyme trong hé
lignolytic dugc téng hop sé& oxy héa axit tanic
lam xuat hién cac viing thAm mau xung quanh
khudn lac (Harkin and John, 1973). Do d6, 12
chiing nay duge lya chon dé tiép tuc sang loc
hoat tinh laccase véi co chat didc hiéu
syringaldazine.

Bang 1. Téng hop s6 lugng cic chiing ndm méc phén 1ap tit cac miu gé muc

Dia diém ldy mdu Ky hiéu S6 lwgng méu Sé ching PL dwoc
Boéng Anh DA 4 15

Yén Thuong YT 4 7

Thanh Hoéa TH 2 5

Béc Ninh BN 2 5

Ba Vi BV 2 5

Téng 14 37
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BN2-2

BN1

Hinh 1. Thit dinh tinh cadc ching nAm méc véi co chat axit tanic va syringaldazine

Ghi chii: BN2-2, BN1: co chat axit tanic; BV1: co chat syringaldazine

Tiép tuc ding syringaldazinee dé thi véi 12
chung duong tinh véi co chdt acid tanic ¢ trén,
ching t6i chon ra duge 5 ching cho két qua
duong véi syringaldazine, biéu hién cu thé la
khi nhoé trye ti€p dung dich syringaldazine lén
khuén lac réi 5 - 10 phit trong béng t6i quan
sat thdy co cht tit mau vang chuyén sang mau
héng hoac @6 (Faure et al, 1994). Cac ching
ndm méc c6 hoat tinh laccase duge ky hiéu lan
lugt 1a: BN1, BN2-1, BN2-2, DA3-1, BV1.

3.3. Panh gia kha nang tong hgp laccase
ctia 5 chuing phan 1ap dugc

Nam chiing ndm moc c6 hoat tinh laccase
duge nudi trong moi truong Basal 1ong dé xac
dinh hoat d6 enzyme. Phan sinh khéi t& bao
duge sdy 6 80°C trong 15 gio dén khéi lugng
khong déi va can xac dinh khéi lugng khé (m),
két qua thu duge thé hién & bang 2.

Qua s6 liéu ¢ bang 2 ta thiy ca 5 chung
dugc lua chon déu cé hoat tinh laccase dao dong
ti 1.480 U/ml dén 24.720 U/ml, trong d6 chung
BV1 ¢6 kha ning tong hop laccase cao nhat dat

DA TN TT/T oo AodT T e

24.720 U/ml sau 5 ngay nudi Cé’y va lugng sinh
khi thu duge 1a 457,4 mg. Didu nay duge thé
hién & kha nang sinh tong hgp mét lugng 16n
enzyme laccase dong thdi ¢ ty 18 E/m 16n nhat
dat 54,04 U/mg sinh khoi. Tt két qua danh gia
thu duge, ching t6i chon chung BV1 dé tién
hanh tiép cac nghién ctu tiép theo.

3.4. S0 bo dinh tén chiing BV1

Tién hanh theo ddi qué trinh sinh trudng
phat trién ciia ching BV1 trén cac moi trudng
khac nhau, két hop quan sat dic diém sg¢i ndm
va sy hinh thanh bao ti cia ching BV1 duéi
kinh hién vi quang hoc véi do phong dai 400 1an
va 1.000 1an, thu duge mot s6 két qua nhu sau:

Bang 2. Hoat d enzyme laccase, trong lugng khé

va ti 1¢ hoat d§ enzyme trén sinh khéi ctia 5 chiing nAm méc

Chuing ndm méc E (U/ml) m (mg) E/m (U/mg)
BN1 1.602 143,8 11,14
BN2-1 12.760 893,8 14,28
BN2-2 1.480 337,9 4,38
DA3-1 1.571 346,7 4,53
BV1 24.720 457,4 54,04
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Hinh 2. Khuin lac ctia ching BV1

Dic diém khudn lac: Khudn lac tring
bong, khudn ty khi sinh phat trién cao, tao
khuén lac hinh ban cAu, khuén ty cd chit vang
nhat, dudng kinh khuén lac sau 4 ngay nudi
dat 2,0cm.

Sinh trudng trén moéi truong Iong: S¢i ndm
cudn lai tao thanh cac khoi tron, xu xi c6 mau
tring, kich thude 16n, dich nudi trong.

Quan sat dudi kinh hién vi quang hoc: Boc
bao t& hinh qué chanh, c6 thé dinh & diu canh
hosic bAm & nhiéu vi tri khac nhau trén canh
bao t. Bao tl nhd, tron, mang ngoai tron. Sgi
nam khéng c6 vach ngin.

Tit cac két qua thu duge, dya trén khéa
phan loai ndm méc cta Katsuhiko (2002), so bo
xép chiing BV1 thuoc chi Meruliporia sp.

500

Hinh 3. Boc bao tif va bao t chung BV1

3.5. Xay dung dudng cong sinh trudng cua
chiing BV1

Theo d&i dong thai phat trién cla ching
BV1 trén moéi trudng sinh téng hgp laccase
Basal 16ng, 1ic 200 vong/phut, két qua duge thé
hién 6 hinh 4.

Dua vao d6 thi dudng cong sinh trudng cé
thé thiy duge chiing BV1 sinh trudng kha tot &
nhiét 6 30°C, pH = 5. Pha tiém phat (pha lag)
kéo dai trong 3 ngay ddu nudi cdy. Pha tiang
trudng bit dau tu ngay tha 4 va chi kéo dai
trong 1 ngay. Lic nay qué trinh sinh trudng ctia
ching BV1 téng rat manh, trong lugng kho tang
gan gap 3 so vdi ngay hom trude. Tuy nhién,
sang dén ngay thi 5 thi ching bit diu tiang
trudng cham lai va budc vao pha can bing, sinh
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Hinh 4. Pudng cong sinh truéng ctia chting ndm méc BV1
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khéi tidng it va dat cao nhat vao ngay nudi thi
6 v6i ham lugng 470,6mg. Pha én dinh cia
chiing BV1 chi kéo dai trong 1 ngay, sang dén
ngay thi 7, két thic pha dn dinh, sinh trudng
cia ching gidam manh va buéc vao pha suy
vong. Két qua nay hoan toan phu hgp véi Iy
thuyét vé sinh trudng ctia vi sinh vat (Luong
Diic Pham, 2004).

4. KET LUAN VA DE NGHI

4.1. K&t luan

T 14 miu gd muc thu thap duge 6 5 dia
diém (Ba Vi, Dong Anh - Ha Noi, Yén Thuong -
Ha Noi, Thanh Héa, Bic Ninh) ching t6i da
phan lap dugc mot by suu tap gdbm 37 chiing nam
méc véi dic diém hinh théai khac nhau. Trong s6
37 chiing ndm méc da sang loc duge 5 ching ndm
moc c¢6 hoat tinh laccase va ki hiéu 1a BN1, BN2-
1, BN2-2, DA3-1 va BV1. Ca 5 chiing da duge
danh gia duge dic diém hinh thai khuén lac, dic
diém hé soi va bao ti ndm. Trong s6 5 chiing nay
da tuyén chon dugc chiing BV1 ¢6 kha néng sinh
téng hop laccase cao thé hién & ca hoat do téng s6
thu duge va ti 1& hoat d6 trén sinh khéi cao. Can
ctt vao dic diém hinh thai, s b§ dinh tén chiing
BV1 thudc chi Meruliporia sp.

4.2.Dé nghi

Pé khing dinh chic chin cAn tién hanh
thém c4c phuong phép sinh hoc phan ti dé dinh
tén. Dé tai la khoi dAu cho nhiing nghién ciiu
tiép theo vé d#c tinh ctia enzyme va khai thac
kha nang tng dung ctiia laccase d6i v6i mot
ngudn cd chat cu thé.
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Viét - Bi da cdp kinh phi thuc hién dé tai.
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