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TOM TAT

Laccase thu¢c nhém enzyme oxi héa nhan déng, cé tinh oxy hdéa manh, c6 phd co
chédt da dang, va 1a enzyme than thién véi moi truong do trong phan ting laccase
chi can 1ay oxygen tir khong khi va san pham phu duy nhat tao thanh sau phan
tng la nudc nén laccase duoc ing dung rong rai trong nhiéu linh viec khac nhau
ddc biét cong nghiép dét, nhudm va xt ly 6 nhiém moi trueong. Laccase dugc thu
tr nhiéu ngudén khac nhau nhu thyce vat, vi khudn, cdn trung va nhiéu vi sinh vat
khac. Dya vao ddc diém khuéan lac va hinh thai soi ndm cung véi trinh tu gen ma
héa 18S rRNA da xac dinh chiung F6 c6 do tuong dong dén 99% véi loai Polyporales
sp khi so sanh trén GenBank (NCBI), F6 c6 khoang 608bp. Loai Polyporales sp F6 c6
kha nang sinh tong hop enzym laccase manh, dat dat 90,37 (U/L) sau 9 ngay lén
men. Diéu kién 1én men d€ loai nay sinh tong hop laccase manh la 1én men long,

moi treong BSM bd sung 5% co chat bot rom, 6 nhiét d6 30°C, pH7.

Tw khoéa: Polyporales, laccase, ndm, phan 1ap, vi sinh vat.

1. MO PAU

Ngay nay, toc do 6 nhiém moi truong dang gia tang do viéc thai cac chat thai
vao moi truong khong kiém soat. Cac phuwong phap hoéa hoc va sinh hoc thong thuong
ngay cang kho dat duoc mikc ¢ can thiét dé loai bo cac chat & nhiém. Do d6, can phai
trién khai nhitng phuong phép hiéu qua va khong gay 6 nhiém thi cAp. Nhitng nghién
ctu gan day da ching minh duoc enzyme c6 nhiéu kha nang va trién vong trong giai
quyét van dé xt 1i 6 nhiém méi treong. Enzyme c6 thé hoat dong trén cac chat 6 nhiém
d3c biét kho xtr i d€ loai chiing bang cach két tia, chuyén hoéa, phan huy céc chit 6
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nhiém thanh dang khac. Ngoai ra, enzyme con c6 thé lam thay ddi cac dac tinh cta
chat thai dwa ching vé dang dé xt li hodc chuyén thanh céc san pham c6 gid tri hon.
Phuong phap xtt li bang enzyme c6 nhitng wu diém sau: dwoc ap dung véi nhiing chat
sinh hoc khé xtt 1i, téc dung ca ¢ viing nong d6 chat 6 nhiém méi tredng cao, mot sd
enzyme riéng biét co tdc dung trén pham vi rong pH, nhiét d9,...ma khong gay ra
nhitng bién d6i bat thuong, khdng gay ra cac can trd pha vo can bang sinh thai. Trong
cac loai enzyme, thi enzyme phan ttng oxy hoa khtr thudc 16p 1 (oxidoreductase) va cac
enzyme xudc tac phan tng thuy phan thudc 16p 3 (hydrolase) c6 kha nang phan huy cac
hop chét duoc néu trén rat cao (Baldrian P,2006).

Laccase (EC 1.10.3.2, p-diphenol oxidase) thudéc nhom enzyme oxidase, cu thé la
phenol oxidase, xtic tdc qua trinh oxi héa nhiéu hop chét hitu co bao gom diphenol,
polyphenol, diamine, amine thom, benzenethiol.... Laccase c6 tinh oxy hda manh, c6
pho co chit da dang va st dung oxy phan tt lam chat nhan dién t nén enzyme nay
duoc tng dung rong rai trong cong nghiép, trong xtt ly phu pham cong - ndong nghiép
va ngudn nudce thai 6 nhiém.

Ngoai ra, laccase duoc thu tir nhiéu nguén khac nhau nhu thuc vat, vi khudn,
cOn trung va nhiéu vi sinh vat khac nira. Trwde sy phat trién manh mé cua cac nganh
cong nghiép va yéu cau khat khe vé xt Iy nudc thai tranh gay & nhiém moi truong,
viéc tim ra cong nghé xtt ly nwdc thai cong nghiép dat hiéu qua cao, gia thanh ré, it st
dung hoa chat, than thién v6i moi treong da tro thanh van dé cap thiét.

Trong nghién cttu nay, chung toi trinh bay mot s6 két qua phan lap chiung vi
sinh vat cd kha nang san xuat enzyme laccase, xac dinh dac tinh cua enzyme laccase
sau do giai trinh ty gen ma hoa, va so sanh doi chiéu két qua giai trinh tw véi dix liéu
ngan hang gen GenBank.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Xac mun thuc vat 1y tr mot s6 khu vuc trén dia ban thanh phd Budén Ma
Thudt, agar, khoai tay, bot rom, mun cua, guaiacol (0,01 %), pepton.

2.2. Phuong phap
Lay mau va bdo quan mau
> Lay mau: Qud trinh 14y mau tuan theo TCVN 7538 - 2: 2005 [TCVN,2005]

Chon nhitng than cidy muc c6 xuat hién nhitng quan thé ndAm muc tring, ding
thia hodc dao sach (da dwogc hép tiét trung) nao 16p vo nay cho vao tui nilong, 18y dat
vung tiép giap gitta than gd muc véi dat cho vao tai nilong va khit miéng tui lai.
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> Bao quan mau: Mau sau khi 14y sé dwoc gift trong tti nilon cho dén khi dem
phan tich, thoi gian gitt khong qua 24 gio

Phan lap va gii giong

Mau sau khi thu v&, can 1g cho vao cdi st nghién nat, cho vao éng nghiém chita
9 ml nudc vo triung roi lac 5 phit, d€ lang 30 gidy, ta degc do pha loang 10.Tiép tuc
pha loang dén nong do 103, 104 St dung mau pha loang 6 nong dd cudi dé trai moi
treong PDA, nudi ¢ 30°C, trong 3 ngay.Tuyén chon nhitng ching ndm mdc phat trién
manh, cdy chuyén sang moéi truong PDA va lam thuan. Nhitng ching ndm ndm phan
1ap duoc c6 hoat tinh laccase, lvu mau & -80°C trong glycerin 70%

Nubi cdy

Nuoi sang loc: Duing que cay xan 1 miéng thach khoang 1cm? ¢6 soi ndm nuoi
trén moi truong PDA cta ching ndim méc duoc phéan 1ap, d€ ap miéng thach cho soi

nam ti€p xdc véi moi truong sang loc (BSM b sung guaiacol) [Duong Minh Lam va cs,
2013]. Nuo6i ¢ 30°C trong 2 tuan.

Nuéi sinh khoéi: Sau khi chon duoc cac chiing ndm moc ¢ hoat tinh laccase
manh, ding que cdy xan mot miéng thach khoang 1cm? ¢6 soi ndm trén moi truong
PDA, chuyén vao binh tam gidc c6 chira 20ml moi truong PDA 16ng, nuoi ¢ 30°C, 180
vong/phut, trong 3 ngay.

Nudi san xudt enzyme: Sau khi ¢d sinh khéi soi ndm mdc, dung micropipette
hut 1ml dich sinh kh6i chuyén vao binh tam gidc ¢6 chira 50ml moi treong san xuat
enzyme. Gom 4 méi treong (MF1, MF2, ME3, MF4, tuwong tng v6i, MF1: moi truong
rom long (la moéi truong BSM (khdng bo sung glucose va agar), bd sung 5% bot rom),
MF2: moi truong gob long (la méi truong BSM (khéng bs sung glucose va agar), bo
sung 5% bot gd), MF3: moi truong rom ban rén (la moi treong BSM (khdng bd sung
glucose va agar), b6 sung 10% bdt rom), MF4: moi treong gd ban ran (1a moi truong
BSM (khéng bd sung glucose va agar), bd sung 10% bot gd)). Nudi ¢ 30°C,180
vong/phut, trong 18 ngay d6i véi 1én men 1ong. Nuodi ¢ 30°C va 18 ngay doi véi lén
men ran.

Nghién ctru dic diém sinh hoc ctia nAm

Tién hanh quan sat truc ti€p ching ndm mdc trén madi truong PDA bang mat
thuong va quan sat dudi kinh hién vi quang hoc. Quan sat mét sd chi tiéu cta cac
chting nd&m mdc trén moi treong PDA: kha ning phét trién cta khuan lac, mau sic,
hinh dang va bé mat khuan lac. Do kich thudc dwong kinh khuan lac sau 3 ngay nudi
cdy [Pham Thi Tran Chau, 2009].

Quan sat mot so chi tiéu cua cac chung ndm mdc dwdi kinh hién vi quang hoc:
phuong phap nay dugc tién hanh dé€ quan sat dac di€ém soi nam, sy hinh thanh bao t
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va dic diém ctia bao tir ndm. Quan sat & dd phong dai X40 trén tiéu ban. [Nguyén Dtic
Long, 2011]

Sang loc chiing ndm sinh tdng hop laccase

Guaiacol (0,01 %) duoc sit dung lam chat chi thi trong cac nghién cttu xac dinh
hoat tinh enzyme laccase. Cac chung ndm mdc phan lap duoc, lam thuan trén dia thach
PDA va cdy chuyén lén moéi treong sang loc (BSM) c6 b6 sung guaiacol va nudi ¢ 30° C
trong 2 tuan. Chung duoc xem la c6 kha ndng sinh tong hop laccase néu xudt hién
vong nau do quanh khuan lac (Trinh Thu Thuy va cs, 2015). Quan sat theo truc quan,
vong mau nau dé cang dam thi hoat tinh ctia laccacse cang manh.

Khao sat diéu kién sinh tong hgp enzyme laccase
Moi truong (co chat)

Tién hanh nuoi cac chung nadm sang loc duoc trén 4 loai moi treong san xuat
enzyme: MF1, MF2, MF3, MF4. Nubi 3 binh trén mdi loai méi tredng, nudi 18 ngay &
30°C, 180 vong/phut thu dich enzyme. Dua trén sy oxi héa ABTS (2,2'-azino-bis 3-
ethylbenzothiazoline-6-sulfonic acid) boi laccase thanh hop chat dwoc hap thu anh
sang manh tai budc song 420nm. Dya vao két qua thu dugc dé€ xac dinh moi truong
thich hop cho sy sinh tong hop laccase cua chung ndm.

Phuwong phap dinh danh sinh hoc phan tw

San pham PCR cua chung nam duoc dinh danh tai cong ty 1st BASE -
Malaysia. Trinh ty hoan chinh dwoc BLAST trén NCBI d€ danh gid mic d6 twong dong
ctua vung bao tha ITS1-18S-ITS4 va tir d6 tim ra loai twong dong nhat vdi trinh tw can
nghién ctru.

Phuwong phép xi 1y thong ké

Céc s6 liéu dugc xit ly bang phan mém Micorosolf Excel 2010, SPSS, phan mém
Blast.

3. KET QUA VA THAO LUAN
Sang loc chung nim c6 hoat tinh laccase

Nhitng khuan lac c6 hoat tinh enzyme sé tao ra nhitng thay d6i dé nhan thay
bang mét thuong trén moi trieong thach. Néu khuan lac ¢6 hoat tinh enzyme phan huy
hop chat hitu co vong thom thi trén moéi treong BSM ¢ guaiacol sé xudt hién vong
phan giai mau do6 tia doi véi nam. Tk 9 chung ndm (F1-F9) phan 1ap chon ra duoc
chung ndm F6 c¢6 phan ting mau vdi guaiacol (duong kinh 4cm), chiing ndm nay duoc
ti€p tuc nghién ctru va dinh luong so bo vé dac diém hinh thai, diéu kién thich nghi va
kha nang sinh laccase.
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Hinh 1. Sang loc trén mdi treong BSM bd sung guaiacol
Mot s6 ddc diém hinh thdi khudn lac va cudng sinh bdo tik ciia chiing ndm F6

Chiang nam F1 duoc nudi trén moi truong PDA sau 3 dén 5 ngay, sinh truong
rat nhanh c6 khuan lac moc lan rong, moc day, duong kinh 4,5 cm. Khuan ty khi sinh
mau tréng chuyén dan ra vién ngoai mau hong phan, bong xdp. Khudn ty co chat co
mau tréng. Quan sat trén kinh hién vi, soi ndm phan nhénh, c6 vach ngéan. Tai bao t
nam bén trong soi khuan ty khi sinh, c6 bao t vach day, hinh tring, ndm & dau tan
cung hodc chen gitra cac soi ndm gia. Ching c6 thé moc thanh than don hodc thanh
choi, ching tach ra va moc cac 6ng mam néu bao tit gap diéu kién thuan lgi (hinh 2.)

Hinh 2. Khuan lac soi ndm chung F6

Khao sdt dnh huong nguén carbon ciia méi truong dén hoat tinh laccase ciia
chiing nam F6

Két qua khao sat kha nang tich liy laccase cuia chung F6 trén 4 diéu kién lén
men la MF1, MF2, MF3 va MF4 qua 18 ngay nudi cdy, thé hién trong bang sau:

Bang 1. Hoat d0 laccase (U/]) ctia chung F6 trén 4 diéu kién lén men

Thoi gian (ngay)
Moéi treong
3 6 9 12 15 18
MT1 13,614 64,772 90,37¢ 86,72b 71,872 50,652
MT2 1,322 4,212 8,842 7,08¢ 13,190 11,71b
MT3 2,222 4,49° 5,93 13,332 9,492 8,944
MT4 0,69¢ 0,834 2,54 5,5¢ 8,05¢ 6,31¢

Ghi chii: Cic ki tw a, b, ¢,d,,f chi sw khdc bigt c6 y nghia thong ké trong ciing mét cgt véi p<0,05
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Chung ndm sang loc duwoc c6 kha nang tich liiy laccase manh trén moéi truong
MF1 la cao nhat dat 90,37U/L, cao hon so véi 3 moi truong con lai. Nhu vay, ngudn
carbon tir rom thich hgp cho sy phat trién va sinh laccase ctia chung F6, Két qua nay
cling twong dong voi nghién ctru cua Chunyan Xu va cong su (2015), khi nghién cttu
laccase trén ndm muc trang, 1én men san xudt enzyme trén mdi truedng bd sung co chat
la rom ltia mach da két luéan, chung T. versicolor BBEL0970 tich liy laccase dat cuc dai
10,3 (U/ml) tang 58,5% so voi mdi truong bo sung glucose 5,2 (U/ml), sau 20 ngay lén

men.
Khio sdt mgt s6 diéu kién anh huong dén hoat tinh cia laccase

Dbé tim ra khoang pH tdi vu cho hoat dong ctia laccase tir ching F6, hoat tinh
enzyme duoc xac dinh thong qua viéc do OD phan dich enzyme thu dwgc véi pH cua
dém thay doi tur 3-8

Bing 2. Anh hudng ctia pH 1én hoat tinh laccase ctia chung F6

pH pH3 pH4 pH5 pH6 pH7 pHS8
Hoat d6 laccase (U/L) 80,52¢ 93,842 83,07¢ 74,61° 29,342 14,852
Hoat d6 twong déi (%) 80,46 100 86,71 68,03 31,27 15,82

Ghi chu: Cac ki tu a, b, ¢,d, f chi sy khéc biét ¢d y nghia thong ké trong cung mot ¢t voi
p<0,05

Enzyme do F6 sinh ra hoat dong xtac tac phan ttng manh nhat trong khoang pH
tte pH 3 — 5, laccase nay hoat dong t6i vu ¢ khoang pH4, tai day hoat tinh laccase do
duoc lén dén 93,84 U/L. Két qua nay ciing kha tuwong déng vdi mot s6 nghién ctru
truede ¢ cac chung ndm nhw Muruliporia sp la pH 3,5 [Trinh Thi Thay, 2015].

D6 thi 1. Anh hwdng ctia nhiét d¢ Ién 1én hoat tinh laccase
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Ttr 20°C dén 30°C hoat d¢ laccase rat thap chi dat 16,03% (15,24 U/L) dén 35,55%
(33,79 U/L). Tang nhiét d6 1én 40°C dén 45°C d6 enzyme tang cao tir 92,59% (88,02 U/L)
dén 100%. Nhiét do thich hop nhét cho laccase hoat dong 1a vao khoang 45°C, hoat do
enzyme xac dinh duoc lén téi 95,06 U/L, nhiét dd nay thdp hon nhiéu so véi mot s6
chung ndm dam khac nhw Pycnoporus sanguineus 1a 55°C [Kizhekkedathu Narayanan
Niladevi et al, 2005]
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Db thi 2. Anh huong cua kim loai dén hoat tinh laccase
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Ion kim loai

Hoat tinh laccase cua chung F6 it bi anh hwong ctia ion kim loai, chi c6 ion Fe?
lam trc ché hoat dong cua enzyme, duwong nhw enzyme bi mat hoat tinh hoan toan khi
bd sung 5mM ion Fe?* vao hon hop phan ting, hoat tinh giam 91,23% so véi mau déi
chiing. O mot sd nghién cttu khac, hoat tinh laccase tang 180,5% khi bd sung 5mM
Mn?* & loai P.ostreatus, tang 4,5 lan trong moi treong c6 nong d6 Mn20,8mM ¢ loai
Coprinus comatus [Yaropolov et al, 2010.]

Dinh danh chung F6

Trinh tw ITS cua F6 duoc nhén 1én st dung cdp moi ITS1 (5'-
TCCGTAGGTGAACCTGCGG-3") va ITS4 (5'-TCCTCCGCTTATTGATATGC-3").

Dua trén ddc diém khuan lac va hinh thai soi ndm cung voi két qua giai trinh tw
trén phan mém Blast, xac dinh chuing F6 c¢6 d6 twong dong dén 99% véi loai Polyporales
sp khi so sanh trén ngan hang dit liéu GenBank.

A iy Sl "

Select: All None Selected:0

i Alignments

o

Max Total Query E
score score cover value

Description

Ident Accession

97% 0.0 99% KC4142321
[J Polyporal ., JCM 28403 genes for 18S rRNA ITS1 IRNA ITS2 an RNA partial and complete ne 1056 1056 97% 0.0 99% LC133841
97% 00 99% KJS544811
97% 0.0 99% KJ§544781
97% 0.0 99% KJG544771
97% 0.0 99% KX51502
97% 00 99% KX5150081
97% 0.0 99% KJS544751
97% 0.0 99% KJ§544101
97% 0.0 99% KJS8544001
97% 0.0 99% JN1167011
97% 00 99% J03121621
97% 00 99% KJ5544821
97% 0.0 99% KCS5703421

1

Hinh 4. K&t qua phan tich trinh ti tuong dong BLAST ctia doan ITS cua chung F6
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4. KET LUAN

ba phan lap va dinh danh dwoc loai Polyporales sp F6 c6 nang sinh tong hop

laccase manh dat 90,37 (U/L), cing ghién cttu va lga chon thanh cong diéu kién moi

truong cho loai Polyporales sp F6 sinh tong hop laccase 1a moi treong 1én men long bo

sung 5% co chat bot rom sau 9 ngay 1én men. Laccase tix Polyporales sp F6 ¢6 pH t6i vu

0 pH7, nhiét d6 t6i wu la 30°C. Hoat tinh ctia laccase bi anh hudng bdi mot s6 ion kim

loai nhu Fe?*, Mn?, Mg?, nhung Fe? lai lam ttc ché€ hoat tinh laccase.
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ABSTRACT

Laccase, which belongs to the group of copper oxidizing enzymes, has a strong
oxidizing power, a diverse substrate, and is an environmentally friendly enzyme
since in the laccase reaction it only takes oxygen from the air and the only
byproduct after the reaction is water, laccase is widely applied in many different
fields, especially in textile, dyeing and environmental pollution. Laccase is
obtained from various sources such as plants, bacteria, insects and from many
other microorganisms. Based on the characteristics of colonies and mycelial
morphology, along with the gene coding 18S rRNA, the F6 strain was found to be
99% homologous to the Polyporales sp when compared to GenBank (NCBI), the F6
has about 608bp. Polyporales sp F6 has strong laccase enzyme biosynthesis,
reaching 90.37 (U / L) after 9 days of fermentation. The fermentation condition for
this species to produce strong laccase biosynthesis is liquid fermentation, BSM
medium supplemented with 5% substrate of straw powder, at a temperature of
30°C, pH7. The activity of laccase is affected by some metal ions such as Fe?*, Mn?,
Mg?, but Fe?* inhibits the laccase activity.

Keywords: fungi, laccase, isolation, microorganisms, Polyporales.
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