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TOM TAT

Laccase la mot enzyme n&m trong hé enzyme lignolytic c6 kha n&ng oxy héa manh diphenol va cac hop chét cé
lién quan, do d6 thwong dwoc (ng dung réng réi trong x& ly phu phdm ndng nghiép va ngudn nwédc thai 6 nhiém.
Nghién ctru nay duoc tién hanh nhdm phan I1ap va tuyén chon cac chiing nAm méc cé hoat tinh laccase tir cac mau
gd muc trong tw nhién. Nhiéu mau gé muc & cac dia phwong khac nhau dwoc thu thap va tir cac mau gd muc nay,
cac chiing nAm méc phan Iap, nudi cdy va lam thuan. Sau d6 cac phwong phap sang loc dinh tinh va xac dinh hoat
dd enzyme laccase (U/ml) dwoc ap dung dé& chon ra nhitng ching ndm méc cé hoat d6 laccase cao nhéat phuc vu
cho cac nghién clru tiép theo. K&t qua nghién ctru da phan lap, nudi cdy va mé ta dwoc déc diém hinh thai (khuan
lac, soi nAm va bao ttr) clia 5 chiing nam mdc cé ki hiéu 1a BN1, BN2-1, BN2-2, DA3-1 va BV1 cé hoat do enzyme
laccase (ky hiéu 1a E) dao ddng tir 1.480 - 24.720 U/ml. Trong cac chdng nay, ching BV1 la ching c¢é E cao nhét
(24.720 U/ml ) va c6 ty 1& hoat lwc enzyme trén khéi lwong khd sau 5 ngay nuéi cay (E/m) cao nhat (54,04 U/mg).
Chuing BV1 so bd dwoc xép vao chi Meruliporia sp.

Tw khéa: Ching nam moc, enzyme laccase, hoat d9, phan Iap, 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 hop chat thom

1. DAT VAN DE

Viéc st dung enzyme trong san xuat va doi
sdng ngay cang duge nhiéu nha khoa hoc quan
tdm nghién ctu va thuc t& cho thdy ché& phim
enzyme dang dugc st dung phd bién ¢ nhiéu nude
da mang lai lgi ich kinh t& kha 16n, dic biét 1a cac

N R N AN 3z 1N
da vong. Dién hinh trong s6 d6 la enzyme laccase.

Laccase, mot enzyme nam trong hé enzyme
lignolytic va 1a mot polyphenol oxydase, do d6 c6
kha n#ing oxy héa diphenol va cac hgp chat cé
lien quan. Uu diém vuot troi cta laccase 1a ¢
tinh oxy héa manh va st dung oxy phan ti lam
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chit nhan dién td, vi vay 6 thé nghién ctu dé
dua enzyme nay vao tUng dung rdng rai trong
cong nghiép, trong xt 1y phu phdm néng nghiép
va ngudn nudc thai 6 nhiém. Laccase con dudc
biét dén nhu mot enzyme than thién véi méi
truong do trong phan tng laccase chi cin 14y
oxy tit khéng khi va san phdm phu duy nhét tao
thanh sau phan ting la nudc (Sergio, 20086).

Laccase c6 thé dugde thu tit cac ngudn khéc
nhau nhu ndm méc, thuc vat, vi khuén, cén
trung nhung phd bién nhat 14 ndm méc. Hién
nay nhiéu chiing ndm s¢i da duge phat hién cho
thdy kha nang téng hgp laccase rat t6t nhu:
Trametes versicolor (Bourbonnais et al., 1995),
Melanocarpus albomyces (Laura and Kiiskinen,
2005), Trametes modesta (Nyanhongo et al.,
2002). Hon niia, ndm méc c¢6 khi ning sinh
trudng phat trién manh nén thuan 1oi rat nhiéu
cho viéc san xuit laccase 6 quy md 16n phuc vu
trong cong nghiép va doi song.

Trong nhiing nidm gan day, laccase dugc
Gng dung trén nhiéu linh vuc khac nhau nhu
tdy tring bot gidy, tdy mau thuéc nhuém vai,
ché bién thuc phdm théng qua viéc dua vao cac
quy trinh xt 1y sinh hoc (Kunamneni et al.,
2007). Ngoai ra, Laccase con dugc st dung trong
tong hop chat hitu co, xi 1y cac ngudn nudc thai
bi 6 nhiém bang viéc loai bo cac hgp chit phenol;
xt 1y phu ph4m néng nghiép dé tao nguyén liéu
cho cac qua trinh khac. Phd ting dung cua
laccase dudec md rong bang viéc két hop laccase
v6i cac mediator (chat trung gian) 1am ching cé
kha n#ng oxy héa nhiing hgp chat khong c6 ban
chat phenol (non-phenol).

Nghién ctu nay dugc thuc hién véi muc
dich phan lap va tuyén chon cac chiing ndm méc
c6 ngudn goéc ti gb muc trong tu nhién cé hoat
tinh laccase, nhdm tao ra mot lugng 16n enzyme
laccase dung dé xu 1y hop chét lignin tit cac phu
phém ctia nganh nong nghiép.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat lidu

Cac mau gb muc dugc thu thap tiu 5 dia
diém khac nhau: Péng Anh (4 miu), Yén
Thudng (4 mau), Thanh Héa (2 mau), Bic Ninh
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(2 mau), Ba Vi (2 miu). Cac mau gb dugc tién
hanh phan lap ngay hodc bdo quéan trong tu
lanh 4°C dé tién hanh phéan lap sau.

2.2. Phuong phap

2.2.1. Phan lap, lIam thuan va giit giéng

Phan lap st dung theo phuong phap pha
loing (Nguyén Lan Diing va cs., 2000) véi moi
trudng PDA c6 b8 sung chloramphenicol (0,2%).

Sau d6 lam thuin bing cach tiép tuc cdy
truyén cac tan nidm trén bé mit méi trudng
PDA c6 bé sung chloramphenicol tit 2 - 3 1an.

Cac chung ndm méc sau khi da lam thuin
dudce cdy trén méi truong giii giong SNA theo
phuong phap gili gidng trén thach nghiéng
(Nguyén Lan Diing, 1983).

2.2.2. Nghién citu dic diém hinh thai cua
nam méc

Tién hanh quan sat truc tiép chtng nadm
moc trén moi trudng PDA bing mét thudng va
quan sat duéi kinh hién vi quang hoc.

2.2.3. Thir dinh tinh su c6 mit cua laccase

Axit tanic 1a cd chit dude st dung dé thu
dinh tinh vé kha ning téng hop cac loai enzyme
phan gidi lignin cta cac ching ndm méc da
phan lap dugc. Cay cac ching ndm méc thanh
tiing diém trén bé mit moi trusng PDA c¢6 bo
sung axit tanic (0,5%), nudi 6 30°C trong thoi
gian ti 6 - 8 ngay. Quan sat su phat trién cia
ndm va su thay d6i mau sic ctia khu vuc méi
trudng nudi xung quanh khuén lac. Néu méi
truong quanh khuén lac chuyén sang mau nau
hodc nau den chiing t6 ¢6 su phin huy axit tanic
do enzyme (Harkin and John, 1973).

Cac chung sau khi da thi va c6 két qua
duong tinh trén co chat la axit tanic sé dugc
chon dé tiép tuc thiu véi syringaldazine. Nhé
truc tiép dung dich syringaldazine 1mM lén
khuén lac ctia cac ching nuéi da chon, G trong
béng t61 ti 5 - 10 phut rdi tién hanh quan sat.
Néu dung dich syringaldazine sau khi 1
chuyén ti mau vang sang mau hong chiing té
chiing n&m méc 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
ch&t syringaldazine ti€p tuc duge chon dé xac
dinh hoat dd enzyme laccase. Tién hanh nudi
lic 200 vong/phit ¢ diéu kién 30°C trong moi
truong sinh téng hop laccase, pH = 5 d6i véi
cac chung da chon. Sau 5 ngay nubi, tién hanh
thu toan bd dich nuéi dua di ly tdm 4.000
vong/phit & nhiét d6 4°C réi tach riéng phan
dich va phéan sinh khéi té bao. Phan dich sau
ly tam dugc thu dé tién hanh do OD & budc
séong 530nm, tu d6 tinh hoat dé6 enzyme
laccase cua tiing chung dua theo phuong phap
cua Ride (1980).

Phan sinh khoéi t&€ bao duge lam kho trong
tl say 6 nhiét @6 80°C trong 15 gid rdi cAn trong
lugng kho (m).

Mot don vi hoat d6 laccase la lugng enzyme
trong moét phut tai pH = 6,5, nhiét d6 moéi
truong 30°C chuyén héa duge 1
syringaldazine (¢ = 65 mM ! cm }).

pmol

Panh gia kha ning téng hdp enzyme dé
chon ching c6 hoat tinh laccase cao dua trén 2
chi so:

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

- Ty 1&é E/m 16n cho th4y kha néng téng hgp
enzyme cao.

2.2.5. Xay dung dudng cong sinh trudng
ctia chiing nAm méc phan lap dugc

Chung giong ndm moc dude nudi lic trong
moi trudng Basal, pH = 5, diéu kién nhiét do
30°C. Mbi ngay tién hanh thu toan bé dich nudi
ctua 1 binh dem ly tam, gii lai phan sinh khéi t&

bao rbi say kho, xac dinh trong lugng kho cua
chiing nd&m méc trong 7 ngay nudi (Nguyén Lan
Diing va cs., 2000).

3. KET QUA VA THAO LUAN

3.1. Phan lap, lam thuan tao bo suu tap cac
ching nim méc

Cac chung ndm mdc dude phan lap tit mau
g6 muc. Dya trén viéc quan sat dic diém hinh
thai khuén lac va hé s¢i, cac chung ndm mdc
dugdc tap hop thanh bd suu tap gom 37 chung
(Bang 1).

Bo6 suu tap nay sé dude dung dé thu kha
nang sinh tdng hdp laccase trong cic thi nghiém
tiép theo.

3.2. Sang loc cac ching nidm méc c6 kha
ning sinh tong hop laccase

Dé sang loc cac chiing ndm méc ¢6 kha nang
sinh téng hop laccase ching t6i tién hanh thu
dinh tinh kha n#éng sinh laccase trén co chat la
axit tanic va syringaldazine.

Két qua tht hoat tinh cho thay:

V6i co chat axit tanic 0,5% thu duge 12
chting c6 ving xung quanh khuén lac chuyén ti
mau tring duc sang mau nau den. Cac ching
nay duge cho 1a ¢6 kha ning sinh téng hop hé
enzyme lignolytic vi khi ciac enzyme trong hé
lignolytic dugc téng hdp sé oxy héa axit tanic
lam xuat hién cac ving thAm mau xung quanh
khuén lac (Harkin and John, 1973). Do d6, 12
chting nay duge lua chon dé ti€p tuc sang loc
chat dic

hoat tinh laccase véi co hiéu

syringaldazine.

Bang 1. Tong hop s6 lugng cac chiing nAm mdc phan lap tit cac miu gé muc

Dia diém l&y mau Ky hiéu Sé lwong mau Sé chiing PL duoc
Bbong Anh bPA 4 15

Yén Thwdng YT 4 7

Thanh Hoéa TH 2 5

B&c Ninh BN 2 5

Ba Vi BV 2 5

Téng 14 37
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BM1

Hinh 1. Thi dinh tinh cac chting nAm méc véi co chat axit tanic va syringaldazine

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

Tiép tuc dung syringaldazinee dé thi véi 12
chting duong tinh véi co chat acid tanic & trén,
ching téi chon ra duge 5 ching cho két qua
duong véi syringaldazine, biéu hién cu thé la
khi nhd truc tiép dung dich syringaldazine lén
khuén lac rdi 0 5 - 10 phut trong béng t6i quan
sat thay co chét tit mau vang chuyén sang mau
hong hodac @6 (Faure et al., 1994). Cac ching
nadm méc c6 hoat tinh laccase dugc ky hiéu lan
lugt 1a: BN1, BN2-1, BN2-2, bA3-1, BV1.

3.3. Panh gia kha ning tong hgp laccase
cua 5 chung phan lap dugc

N#m ching ndm moc c6 hoat tinh laccase
dudc nudi trong moi trusng Basal long dé xac
dinh hoat d6 enzyme. Phan sinh khéi t&€ bao
dugc sdy 6 80°C trong 15 gio dén khéi lugng
khéng ddi va can xac dinh khoi lugng khé (m),
két qua thu duge thé hién & bang 2.

Qua s6 liéu & bang 2 ta thdy ca 5 ching
dugc lua chon déu c6 hoat tinh laccase dao dong
tt 1.480 U/ml dén 24.720 U/ml, trong dé ching
BV1 c6 kha nang téng hop laccase cao nhat dat
24.720 U/ml sau 5 ngay nudi cdy va lugng sinh
khéi thu duge 1a 457,4 mg. Diéu nay dudc thé
hién 6 kha nang sinh téng hgp mot lugng 16n
enzyme laccase dong thdi cé ty 1é E/m 16n nhat
dat 54,04 U/mg sinh khoi. Tt két qua danh gia
thu dude, ching t6i chon ching BV1 dé tién
hanh tiép cac nghién ctiu tiép theo.

3.4. S0 bo dinh tén chung BV1

Tién hanh theo déi qua trinh sinh trudng
phat trién cta chtng BV1 trén cac méi trudng
khac nhau, két hop quan sat dic diém s¢i ndm
va sy hinh thanh bao ti cia ching BV1 duéi
kinh hién vi quang hoc véi d6 phéng dai 400 1an
va 1.000 lan, thu dudc mot s6 két qua nhu sau:

Bang 2. Hoat d§ enzyme laccase, trong lugng kho

va ti 1é hoat dg enzyme trén sinh khdi ciia 5 chiing nim méc

Chang 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
DPA3-1 1.571 346,7 4,53
BV1 24.720 457 4 54,04

1176



Trinh Thu Thay, Nguy&n Van Giang, Nguy&n Ngoc Béng, Pham Thu Trang

Hinh 2. Khuén lac ctia chiing BV1

Psic diém khudn lac: Khuén lac tring
bong, khuén ty khi sinh phat trién cao, tao
khuén lac hinh ban cdu, khuén ty cé chét vang
nhat, dudng kinh khuén lac sau 4 ngay nuéi
dat 2,0cm.

Sinh trudng trén méi truong Iong: Sdgi ndm
cuon lai tao thanh cac khéi tron, xu xi ¢6 mau
trang, kich thudc 16n, dich nubi trong.

Quan sat dudi kinh hién vi quang hoc: Boc
bao td hinh qua chanh, c¢6 thé dinh & dau canh
hosac bam ¢ nhiéu vi tri khac nhau trén canh
bao ti. Bao ti nhd, tron, mang ngoai tron. Sgi
niam khoéng c6 vach ngin.

T cdc két qua thu dude, dua trén khéa
phan loai ndm méc ctia Katsuhiko (2002), sc bd
xé&p chung BV1 thuéc chi Meruliporia sp.

Hinh 3. Boc bao t va bao t chuing BV1

3.5. Xay dung dudng cong sinh trudng cua
ching BV1

Theo ddi dong thai phat trién cta ching
BV1 trén méi trusng sinh téng hop laccase
Basal 16ng, lic 200 vong/phut, két qua dugde thé
hién 6 hinh 4.

Dua vao d6 thi dudng cong sinh trudng cé
thé thdy dugc ching BV1 sinh trudng kha tét &
nhiét d6 30°C, pH = 5. Pha tiém phat (pha lag)
kéo dai trong 3 ngay dau nudi cdy. Pha ting
trudng bt dau tit ngay tha 4 va chi kéo dai
trong 1 ngay. Lic nay qué trinh sinh trudng cta
chiing BV1 tang rat manh, trong lugng kho ting
gan gip 3 so véi ngay hom trude. Tuy nhién,
sang dén ngay tht 5 thi ching bit dau ting
trudng cham lai va bude vao pha can bing, sinh
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Hinh 4. DPudng cong sinh trudéng ctia chiing nim méc BV1
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khéi tang it va dat cao nhat vao ngay nudi tha
6 v6i ham lugng 470,6mg. Pha 6n dinh cuaa
chting BV1 chi kéo dai trong 1 ngay, sang dén
ngay thi 7, két thic pha 6n dinh, sinh trudng
cia ching giam manh va budc vao pha suy
vong. K&t qua nay hoan toan phu hdp véi ly
thuyét vé sinh trudng cua vi sinh vat (Luong
Dtc Pham, 2004).

4. KET LUAN VA DE NGHI

4.1. K&t luan

Tu 14 mAu gd muc thu thap duge ¢ 5 dia
diém (Ba Vi, Péng Anh - Ha N¢i, Yén Thudng -
Ha No6i, Thanh Hoéa, Bic Ninh) ching t6i da
phan lap dude mot bo suu tap gbm 37 ching ndm
méc véi diac diém hinh thai khac nhau. Trong s6
37 chiing ndm moc da sang loc duge 5 chiing ndm
méc c6 hoat tinh laccase va ki hiéu 1a BN1, BN2-
1, BN2-2, DA3-1 va BV1. C4 5 chung da dugc
danh gia dugc dic diém hinh thai khuén lac, dic
diém hé sgi va bao ti ndm. Trong s6 5 ching nay
da tuyén chon duge chiing BV1 ¢6 kha ning sinh
tong hop laccase cao thé hién 6 ca hoat d6 tong s6
thu dugc va ti 1& hoat dd trén sinh khéi cao. Can
¢t vao dic diém hinh thai, so bd dinh tén ching
BV1 thuéc chi Meruliporia sp.

4.2. P& nghi

Dé khing dinh chic chin can tién hanh
thém céc phuong phap sinh hoc phan ti dé dinh
tén. Dé tai 14 khéi ddu cho nhiing nghién ctiu
tiép theo vé dic tinh ctia enzyme va khai thac
kha ning tng dung cua laccase déi v6i mot
ngudn cd chit cu thé.

LOI CAM ON

Nhém tac gia xin chan thanh cam on dy 4n
Viét - Bi da cap kinh phi thuc hién dé tai.
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