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TOM TAT

Ching ndm FBD154 duoc phan lap tir viron qudc gia Bidoup - Nui Ba, Lam Pdng, Viét Nam ¢6 kha ning
sinh téng hop laccase voi hoat tinh cao. Bang phurong phap phan loai truyén thdng két hop véi xac dinh trinh ty
ITS, ching ndm FBD154 duogc xép vao chi Polyporus va dugc dat tén 1a Polyporus sp. FBD154. Ching
FBD154 sinh tdng hop lacase cao 74.925 U/ trén moi truong TSHI cai tién voi pH= 4 chira 200g/1 dich chiét
khoai tay, 1 g/l casein, 1 g/l cam gao, 5 g/l bot dau tuwong, 10 g/l mannose, g/l NH4CI 3, 0,3 mM CuSO,. Dich
enzyme thd ctia ching Polyporus sp. FBD154 c¢6 kha ning loai mau mot s6 thudc nhudém tdng hop va thuong
mai. Sau 30 phut, laccase tho tir Polyporus sp. FBD154 da loai dugc mot s6 mau téng hop co néng d6 100 mg/1
v6i higu sudt 1an luot 12 60% mau acid do 266 (NY1); 18% mau acid do 299 (NY7); 52% mau acid xanh 281
(NY5); 83% mau Remazol Brilliant Blue R (RBBR) khi khéng c6 mit ciia chét gan két. B6i voi mau thuong
mai, hiéu suét loai mau dat 1in luot 14 62% mau megafix black CLS (CLS) va 72% mau everzol red LF2B (LF-
2B) v6i ndng d6 mau ban dau 1a 100 mg/I khi khéng c6 mit cia chit gén két. Hidu suit loai mau cua laccase
tho sinh téng hop boi Polyporus sp. FBD154 véi sy ¢6 mit ciia 200 uM chét gin két lan luot 1a 90% mau
RBBR véi CGK 1a violuric acid (VIO) sau 30 phuat; 80% mau NYS5 khi c6 mat CGK 1a hydroxybenzotriazole
(HBT) sau 24 gio; 87% mau NY1 véi CGK 1la acetosyringone (Ace) sau 5 phut; 92% mau NY7, 91% mau LF-
2Bva 73% mau CLSvéi CGK la syringaldehyde (Syr) sau 5 phut. Tir cac minh chimg thu dugc cho thiy
laccase sinh téng hop boi ching ndm dam Polyporus sp. FBD154 ¢6 tiém ning cao cho tmg dung trong xir ly
nudc thai nha may dét nhudém noi riéng va khir doc cac chét hiru co da vong thom noéi chung.

Tir khéa: Chdt cam ung, chdt g(fn két, laccase, loai mau, Polyporus

MO DAU
Laccase (p—benzenediol: oxygen
oxidoreductase, E.C.1.10.3.2 ) thuoc nhoém

enzyme oxy hoéa khu. Trong phéan tr c6 chua 4
nguyén tir ddng c6 kha ning oxy hoa co chét sir
dung phan tir oxy lam chét nhan dién tir. Khac véi
phén 16n cac enzyme khac, laccase c6 phd co chét
rat da dang, bao gdm diphenol, polyphenol, cac
din  xuét phenol, diamine, amine thom,
benzenethiol, PCB, dioxin va ca cac hgp chat vo
co nhu iot. Cac loai laccase tach chiét tir céc
ngudn khiac nhau thi khac nhau v& khdi lugng
phan ti, tinh chat glycosyl hoa va tinh chit dong
hoc. Trong nhitng nim gin day, laccase dic biét
dugc quan tdm boi cac enzyme nay c6 nhiing ung
dung hitu ich trong nhiéu nganh céng nghiép khac
nhau, trong xir Iy khir doc bang céng nghé phan
huy sinh hoc, dét nhudém, tong hop hitu co, thuc
pham, dugc phdm v.v..(Rubia ef al.,2002).

Viét Nam la mét trong nhitng nudc ma tinh trang
6 nhiém moi truong dang tré nén bao dong, trong do6
¢6 tinh trang 6 nhiém boi ngudn thudc nhuém khong
duoc xur ly. Nudce thai mau tir cac nha may duge xur ly
chii yéu bang cac phwong phap hoa hoc va vét Iy nhu
hip phy, keo tu tao bong, trao ddi ion, oxy hoa va dién
hoa. Tuy nhién, nhitng phuong phap nay c6 mét sb
han ché nhu tao ra bun thai, chi phi cao va st dung
mot lwong 16n hoéa chat (Mechichi er al., 2006). Do
o, xtr Iy nude thai bang phwong phap sinh hoc co vai
trd quan trong do gia thanh ré, xir Iy triét dé, khong
tao san phim thtr cAp v.v. Huéng tng dung enzyme
ngoai bao nhu laccase, mangan peroxidase (MnP),
lignin peroxidase (LiP) c6 kha nang xuc tac cac phan
mg oxy hoa khur dugc xem la bién phép hiu qua va
¢6 tiém nang ng dung cao (N guyén Nguyén Quang,
bang Thi Cam Ha, 2010).

Trong nghién ctru ndy, viéc phan 1ap, phan loai,
xac dinh thanh phdn méi truong thich hop nhim ting
kha ning sinh truong va sinh tong hop laccase clia
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chung FBD154 da dugc thuc hién. Bén canh do,
nghién ciru co ban dinh hudng tng dung laccase cla
ching FBD154 trong loai mau thudc nhuém hoat
tinh d3 duoc xé4c dinh véi hiéu suét loai mau khac
nhau khi ¢6 va khong bd sung chét gan két.

VAT LIEU VA PHUONG PHAP
Vit liéu
Miu nim tuoi thu thap tir rimg Qudc gia

Bidoup- Nui Ba thudc tinh Lam Pdng duogc giit

trong thi vo tring va mang v& phong thi nghiém.

Chét gin két st dung la violuric acid (VIO),
hydroxybenzotriazole (HBT), sinapic acid (Si),
acetoncysing (Ace), syringaldehyde (Syr) déu cua
hing Sigma-Aldrich. Mot s6 mau téng hop (tinh
khiét) ciing c6 ngudn gbc tir Sigma-Aldrich gom:
nhom anthraquinone (RBBR, NY5) va nhom azo
(NY1,NY7) véi budc soéng hép thu cuc dai twong
{ing 595, 595 va 520, 499 nm. Mau thwong mai gdbm
mau do everol red LF-2B (LF-2B), mau den dimaren
black CLS (CLS) (tr Nha may Nhudm Nam Dinh) c6
budc song héip thu cyc dai twong ing 1a 550 va 600
nm.

Céc moi truong st dung cho 1én men long bao
gdm: PDB (dich chiét khoai tay 200g/1, glucose 10
g/l), VIS (pepton 3 g/l, glucose 10 g/l, KH,PO, 0,6
g/l, ZnS0, 0,001 g/1, K,HPO,4 0,4 g/1, FeSO4 0,0005
g/l, MnSO4 0,05 g/l, MgSO,4 0,5 g/l), TSH1 (dich
chiét khoai tdy 200g/1, cam gao 1 g/, bot dau tuong
5 g/l va glucose 10 g/1),GYMP (MgS0,.7H,0 0,5
g/l, KH,PO, 0,4 g/l, K,HPO, 1 g/, glucose 10 g/l,
peptone 2 g/, cao men 2 g/l, NH4CI 1 g/, cao malt 2
g/l, pH 6), MEG (KH,PO, 1 g/l, Na,HPO, 4 g/l,
NaCl 0,2 g/, MgS0, 0,2 g/, CaCO; 0,5 g/l, cao men
4 g/1, cao malt 2 g/l, glucose 4 g/, pH 6,5), CZAPEK
(saccharose 30 g/l, MgSO, 0,5 g/l, KH,PO4 1 g/l,
NaCl 1 g/l, NaNO; 2 g/1, KC1 0,5 g/l, FeSO,4 0,01 g/1,
pH 7), MECHI (cao malt 10 g/l, cao men 4 10 g/,
glucose 4 10 g/1, pH 5,5).

Phuong phap nghién ciu
Phén lap va phan loai nim dam

Méu nédm sau khi thu thap tir ty nhién dugc
mang veé phong thi nghiém d€ xir ly bé mat nham
loai bd bui ban va sy tap nhiém cia cac vi sinh vét
c6 trong ty nhién va dugc dat tén la FBD154. Mau

ndm dam dugc cét nho véi kich thude khoang 0,5 x
0,5 cm sau d6 dit 1én dia thach c6 chira san moéi
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truong PDA bd sung guaicol dé 1am chét chi thi va
cac dia thach nay dugc nudi & 30°C trong thoi gian
2-4 ngay. Chon cac ching nim tao thanh mau nau do
trén dia thach tién hanh tich riéng va lam sach.

DNA tong sd ctia ndm dugc tach chiét theo
phuong phap cua Sambrook va Russell (2001). San
pharn PCR dugc nhan 1én tir DNA tong s voi cap
moi ITS1 (5’-TCCGTAGGTGAACCTGCGG-3’ va
ITS4 (5’-TCCTCCGCTTATTGATATG-3’)
(Whiteet al., 1990). Trinh ty cidc doan gen dugc xur
Iy bing phin mém FinchTV va so sanh véi cac
chung di duoc cong bd trén GenBank (NCBI
database). Cdy phat sinh chung loai cua chung nam
duoc xdy dung bang phan mém MEGAG6.06.

Phwong phap xac dinh hoat tinh laccase

Hoat tinh laccase dugc xac dinh dua trén su oxy
héa ABTS (2,2'-azino-bis (3-ethylbenzthiazoline-6-
sulfonic acid) cta laccase tao thanh hgp chét h?ip thu
& budc song 420 nm (Ao = 36,000 M .cm™) & didu
kién thi nghiém (Eggert et al., 1996). Hon hop phin
tng (1 ml) gdm 600 pl dém natri acetate pH 3 (20
mM), 200 pl ABTS (2,5 mM) va 200 pl dich
enzyme. Mot don vi hoat d9 laccase 1a lugng enzyme
cén thiét dé tao thanh 1 uM san phim tir ABTS trong
thoi gian 1 phut, ¢ didu kién thi nghiém.

Nghién ctru dnh huwéng ciia mot sé diéu kién nudi
cdy 1én kha niing sinh tong hop laccase

Ching FBD154 tr méi truong PDA thach dugc
chy chuyén vao 100 ml méi truong TSH1, nudi lic
200 vong/phut ¢ nhiét do 30°C. Sau 4 ngay, 7%
gidng (v/v) duoc bd sung vao cac binh nudi cay dé
nghién ctru anh huong cua mot 50 yeu t6 moi truong
nhu moi truong nudi cdy, pH, chit cam tng, nguon
cacbon va nguon nitrogen 1én khd ndng sinh tong
hop laccase ctia chiing nghién ctru. Mdi thi nghiém
duogc thyc hién it nhat 2 lan.

Danh gia hi€u qua loai mau thuéc nhudm hoat
tinh (tong hop va thwong mai) bang laccase tho tir
chiing nam FBD154

Dich enzyme c6 ndng d¢ cudi 1000 U/l dugce st
dung dé danh gia kha ning loai mau véi sy tham gia
clia chat gan két. Tong thé tich phan tmg loai mau 1a
5 ml gém: dém natri axetat 20 mM pH 4, thudc
nhuém (ndng d6 100 mg/l), dich enzyme tho (ndng
d6 cudi 1000 U/1) va chét gan két (ndng do cudi 200
uM). Méu dbi chimng c6 mau va dém natri axetat pH
4. Hiéu qua loai mau thudc nhudém dugc theo ddi va
danh gia kha ning loai mau ¢ cac thoi diém 1a 5
phut, 30 phut, 1, 2, 3 va 24 gio. Dich phéan rng chira
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1an luot cac mau duge do tai cac budc song phu hop.
Kha nang loai mau dugc xac dinh bang phan tram
hap phu cta chat khir bang cong thirc: Phan tram loai

mau = (d9 hap thu ban dau - d6 hap thu cudi)/do hap
thu ban dau x 100%.

KET QUA VA THAO LUAN
Phén lap chiing nim FBD154

Sau khi xur 1y bé mit, miu ndm FBD154 di duoc

Anh tw nhién (A)

Mat trudc (B)

phéan 1ap trén moi trudng PDA bd sung chét chi thi
guaiacol 0,01%. Sau 4 ngay nudi cay soi nam phat
trién tot lan rong tren bé mat moi trudng, hé soi nam
bong x6p c6 mau tring, khong min va tao vong nau do
trén moi trrong cé chira cht chi thi (Hinh 1B va 10).
Sau 6 dén 7 ngay nudi ciy trén moi truong PDA, hé
soi nim bt dau chuyén mau nau den va 10 ngay xuat
hién qua thé. Két qua nay chimg to ching nay c6 kha
nang sinh tong hop cac enzyme ngoai bao thudc nhoém
peroxidase (MnP, LiP) hodc oxidoreductase (laccase).
Chung FBD154 da dugc chon cho céc nghién ciru tiép
theo nhim thu laccase ¢ hoat tinh cao nhét.

Mat sau (C)

Hinh 1. Hinh thai tw nhién (A) va khuan lac (mét trwéc — B va mat sau — C) ctia chiing nAm FBD154 dwoc nudi cay trén mai

trwong PDA bd sung 0,01% guaiacol lam chét chi thi.

Phan loai chiing FBD154

Chung FBD154 ¢6 qua thé nim dai khi con tuoi
va ran hodc d& v khi bi kho. Phia trén bé mat mi co
mau tring nga & gitta chuyén sang nau nhat véi cac
16 & mit dudi c6 mau kem (Hinh 1A). Cac 16 ¢6
dang hinh tron hodc dang goc, va cac 6ng thudng
khong dinh kém, chay doc theo chiu dai cta than
cdy ndm. Bao tir trong nhu pha 1&, nhin va thanh
day. Quan sat dudi kinh hién vi quang hoc c6 do
phong dai 400 lan, hé soi cua ching FBD154 trong
sudt, khong c6 vach ngéan, 14 hé sgi khi sinh. Dya
vao khoa phan loai cua Samson RA (1984) chung
FBD154 c6 thé duoc xép vao nganh Basidiomycota,
chi Polyporus.

Dé l1am rd cac két qua phan loai truyén thdng,
viéc xac dinh va so sanh trinh ty vungITS (ITSI -
5,8S - ITS2) cua chung FBD154 véi cac ching dai
dién tuong ddng trén GenBank sir dung cip mdi ITS
1 va ITS 4 da dugc tién hanh. Trinh tu vung ITS cua
chung FBD154 c6 kich thudc 1a 592 nucleotide. Cay
phat sinh chung loai cua ching nim FBD154 da
duogc xdy dung va trinh bay ¢ hinh 2.

Trinh ty ving ITS cia ching ndm FBD154 c6
mirc do twong dong 99% v6i cac ching Polyporus
arcularius  DSH92132 (ma so0 KP283489.1),

P.arcularius  JZB2115031 (JQ283966.1); 98% véi
chung P. arcularius MI51 (mi sb KC581792.1); va
tuong dong thdp hon (92%) so vé6i chung P.
tricholoma CulTENN9579 SBI (AF516554.1). bai
dién cta ndm dam thudc chi Polyporus khong chi co
tiém nang sinh tong hop laccase ma chung con c6 kha
nang sinh cac enzyme khac nhu lignin peroxidase,
manganese peroxidase, chitinase, xylanase v.v.. Dong
thoi, nhiéu loai trong chi Polyporus ciing c6 kha nang
chuyén hoa hay phan hiy nhiéu hop chit doc hai
khic nhu thudc nhuém va cac hop chit PAH
(polycyclic  aromatic  hydrocarbon). N&m P.
arcularius MI51 dugc phan lap tir Tamil Nadu An
Do ¢o kha ning sinh tong hop laccase ¢ mirc trung
binh 9.300 U/l sau 21 ngay nudi cdy trén moi truong
mudi khoang co ban (Jegatheesan, Eyini, 2014).
Ngoai ra P. arcularius T438 c6 kha ning sinh tong
hop laccase véi hoat tinh 2.700 U/L trén mdi trudng
MVM (modified Vogel médium) (Aktas et al., 2001)
sau 15 ngay nudi céy.

Dua vao hinh thai ty nhién va trinh ty ving ITS,
ching ndm FBVI154 thuoc 16p nim dam
Basidiomycetes, chi Polyporusva dugc dat tén la
Polyporus sp. FBD154. Trinh ty ving ITS cia ching
nay di dugc ding ky trén GenBank véi ma sé6 KR
920049.
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Hinh 2. Cay phat sinh chding loai ciia chiing FBD154.

Chon lgc méi trwong va dieu kién nudi cay
Chon loc moi truwong nudi cay

Méi truong nudi cdy 1a mot trong nhitng yéu t6
rt quan trong trong qua trinh sinh tong hop laccase.
Mbi trudng duoc sir dung dé danh gia kha ning sinh
enzyme cua ching Polyporus sp. FBD154 bao gdm
TSH1, PDB, Mechi, Vis, Czapek, Gymp. Sau 6 ngay
nudi céy hoat tinh cua chung FBD154 duogc thé hién
¢ hinh 3. Ching Polyporus sp. FBD154 ¢6 kha nang
sinh trudng t6t trén moi treong TSH1 va dat hoat
tinh cao nhat 1a 4.206 U/l sau 5 ngdy nudi cdy cho
két qua rat thap tham chi 1a khong c6 hoat tinh trén
nhitng cong thitc moi truong khac (Hinh 3).

Theo mdt sé cong bd qudc té thi chung Polyporus
brumalisi bre 05015 ¢ kha nang sinh tong hop laccase
v6i hoat tinh 7.720 U/1 trén méi truong giau dinh dudng
MYPG sau 24 ngay nudi cdy (Nakade er al, 2010).
Loai nAm Pycnoporus sanguineus sinh laccase voi hoat
tinh dat 5.300 U/l sau 14 ngay nudi cdy trén méi trudng
GYP bd sung 1 mM CuSOy(Saratale ef al,, 2011). Nhur
vay mdi ching ndm khac nhau ¢ kha nang sinh tong
hgp enzyme véi hoat tinh khac nhau trén cac moi
trudng thich hop. Do d6 viée Iwa chon thanh phan méi
truong tich hop 1a rét quan trong dé ting hoat luc
laccase.

__ 5000
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&
o
§ 3000 %72 h
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E mO6h
+w= 1000
. 0 E120h
& @Q <‘§\\ QQ’ <© \2\‘\, %144 h
(,'\:bQ 0\ @0 Q 4\")
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Hinh 3. Anh hwéng clia méi trwdng nudi cdy dén kha néng sinh laccase & chiing Polyporus sp. FBD154.
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Anh hwong clia mjt s6 diéu kién nuéi cdy dén kha
ndng sinh tong hop laccase ciia chiing Polyporus
sp. FBD154

Anh hwéng ciia pH méi truwong

pH moi truong 1a mot trong cac yéu td quan trong
khong nhimng 4nh hudng dén sy sinh truéng ma con
anh huéng 16n dén kha nang sinh enzyme ngoai bao
ctua vi sinh vat. Trong nghién ctru nay, moi truong
TSH1 véi gia tri pH tir 2 dén 12 da dugc st dung.

Chung Polyporus sp. FBD154 ¢ kha nang sinh
tong hop laccase & pH rt rong tir pH 2- pH 9 va sinh
truong t6t nhit 6 moéi truong acid dat hoat tinh cao
nhit 13 18.727 U/l ¢ pH 4 (Hinh 4). O pH 3 vapH5
ching nidm nay ciing cho hoat tinh kha cao, lan lugt
la 12.835 U/l va 8.344 U/l, trong khi d6 tai pH tir 10
-12 hoat tinh enzyme do duogc rat thép, chi tir 28 dén
74 U/l va toc d¢ sinh truong cua nam ciing rat kém.
Nhu vay, pH 4 phu hop nhét cho sy sinh truong va
sinh téng hop laccase ¢ chung FBD154.

Khac voi chung Polyporus arcularius AO8 sinh

laccase ti wru trong mdi trudng chira dich thiry phan
cam gao v6i pH thich hgp 1a 5,2-5,7, pH thich hop
cho kha nang sinh laccase ctia chung FBD154 lai &
pH 4. Tuy nhién, hoat tinh laccase ctia ching nay
chi dat 1.480 U/L trén moi truong c6 pH thich hop
(Wang et al., 2009). Theo nhiéu tai liéu di cong bd
trong va ngoai nudc thi nam thuong sinh truong tbt &
pH hoi acid. Loai ndm Pycnoporu cinnabarinus sinh
tong hop laccase vai hoat tinh 24.000U/1 trong méi
truong pH 4 (Eggert et al., 1996). Ching Pycnoporu
coccineus Thongkred 013 BCU sinh truéng va sinh
tong hop laccase cao & mdi truong pH 5 (Otterbein
et al., 2000). Tuy nhién, mot sb két qua nghién ctru
khac cho thy laccase van duoc sinh ra & pH kiém
nhu truong hop chung Montospora sp. & pH 1a 8,5
(Wang et al,2006); con chung Pycnoporu
scoccineus MUCL38527 hoat dong 6n dmh o pH 8.
Dic tinh nay phu thudc rit nhidu vao ngudn goc cua
ching cho nén ching FBD154 c6 thé sinh tong hop
laccase c6 hoat tinh cao hon hin so véi cac ching
nédm dam da duoc cong bd.
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Hinh 4. Anh huéng pH méi trwdng lén kha nang sinh laccase clia chiing Polyporus sp.FBD154.

Anh hwong cia cac chit cam ing lén khda ning
sinh tong hgp laccase ciuia chiing Polyporus sp.
FBD154

Céc nghién ctru ting kha nang tong hop laccase
clia VSV bing cac chat cam tmg di va dang tro
thanh mét trong cc bién phip mang lai hiéu qua
cao. Cac ngudn nay bao gébm cac amino acid, cac
hop chét thom, cdc chét chiét tir thuc vat va cac kim
loai trong do co Cu*" (Cavallazzi et al., 2005). Trong
nghién ctru nay, cac chat cam ung khic nhau dang
duogc sir dung & nhiéu nghién ciru gan day boi cac
nha khoa hoc trén thé gi6i da dugc chon de b6 sung
vao moéi truong. Anh huong ciia mot s chat cam

tng 1én kha niang sinh tong hop laccase boi
Polyporus sp. FBD154 da dugc khao sat va két qua
dugc trinh bay 6 hinh 5.

Céc chit cam ung FeSO,, veratry alcohol, NiCl,
va acid galic khong co6 tac dung cam ung kha nang
sinh tong hop laccase boi chung FBD154 sau 120
gio nudi cdy hoat tinh laccase chi dao dong trong
khoang 8.900-10.000 U/l. Trén mdi truong c6 chua
acid galic va veratry alcohol twong dwong véi mau
d6i chimg. Ton Fe** va Ni*" duong nhur da trc ché kha
nang sinh tong hop laccase, hoat tinh chi do dwoc lan
lugt 6.700 va 8.085 U/L ¢ chung FBD154. Ngugc
lai, CuSOy, tyrosine va vaniline déu 1a cac chit cam
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tng phi hop dé sinh téng hop laccase cao hon. Hoat
tinh laccase cao nhat trén moi truong chira Cu®" dat
17.523 U/l sau 120 gio con trén tyrosine va vanillin
dat 1an lugt 14.102 va 13.005 U/l sau 96 gid nudi ciy
(Hinh 5). Do @6 0,1 mM CuSO,4 dugc str dung cho
céc nghién ciru tiép theo.

V&i mdi loai chat cam g co tac dong dén cac
chung khac nhau 1a khac nhau. Theo céng bd cua
Hou va ddng tac gia (2004), khi bé sung 1 mM

Tran Thi Thu Hién ef al.

guaiacol di lam tidng kha ndng sinh laccase tu 2-
232 1an & cac chung ndm khac nhau nhu Phlebia
spp., P. ostreatus. Tuy nhién, cling c6 nhitng minh
chiing vé su tre ché hoat tinh laccase bi guaiacol &
ching Pycnoporus cinnabarinus (Eggert et al.,
1996). Chung P. ostreatus ATCC MYA-2306 sinh
ra cac isoenzyme cua laccase khi c6 mat ciia 2 mM
ferulic acid trong méi truong nudi ciy (Palmieri et
al., 2000).

20000

Chét cam trng

Hinh 5. Anh hwéng ctia chat cdm (ng 1&n kha ning sinh laccase clia chiing Polyporus sp. FBD154

Anh hwéng néng dp CuSO, moi truong lén kha
nang sinh laccase cuia chiing Polyporus sp.
FBD154

Do khi khao sat cac chit cam ung thi CuSO, co
vai trd quan trong nhat ddi véi ching Polyporus sp.
FBD154 nén viéc xac dinh ndng dd CuSO, chinh xac
dé tao laccase cao da dugc nghién ciru.

Khi b sung CuSO,4 ¢ ndng do 0,05 - 0,4 mM,
hoat tinh laccase déu ting cao dao dong trong khoang
16.000-24.000 U/l. Hoat tinh laccase cao nhat la
24485 U/l & néng d6 0,3 mM CuSO, sau 96 gio nudi
céy (Hinh 6). Lorenzo va dong tic (2006) da nghién

clru anh huong cta Cu®* 1én kha ning sinh laccase ctia
Trametes versicolor (CBS100.29) va cho théy hoat
tinh cao nhét ting 11 lan va dat 8.000 U/l sau khi bd
sung 3,5 mM Cu’’ vio méi trudng nudi cdy. Hoat tinh
laccase dugc sinh ra boi chung Polyporus brumalis
ibrc05015 c¢6 kha ning sinh tong hop laccase dat
34,600 U/l khi bd sung 0,25 mM CuSO, vio moi
truong sau 29 ngay nudi cdy (Nakade et al, 2013).
Nhu vay, mac du hoat tinh laccase ctia chung FBD154
thap hon so véi chiing nay nhung thoi gian dé dat hoat
tinh cao nhit ctia chung FDB154 ngén hon rit nhiéu
so voi loai Polyporus brumalis ibrc05015 trén moi
trudng chira ndng do Cu®* thich hop.
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Hinh 6. Anh hudng ndéng d6 CuSO, mai trwdrng 1&n kha ning sinh laccase clia chiing Polyporus sp. FBD154.
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A:nh huwong ciia cdc loai dwong lén khd nang sinh
tong hop laccase ciia chiing Polyporus sp. FBD154

Dé danh gid anh huong ciia ngudn cacbon 1én
kha ning sinh tong hop laccase ctia ching FBD154
thi ngudn cacbon c6 trong moéi truong TSHI la
glucose duoc thay thé bing cac ngudn cacbon khac
nhu xylose, saccharose, lactose, ri duong, mannose
v6i ndng do 10 g/l. Laccase véi hoat do khac nhau
sinh tong hop boi ching nim FBD154 sau 6 ngay
nudi cdy duge thé hién trong hinh 7.

Trong cic ngudn cacbon dugc sir dung dé khao
sat, cho thiy ching FBD154 sinh tong hop véi hoat
tinh laccase cao nhat 1a 29.183 U/l khi méi truong
chtra mannose, tiép theo 1a lactose vi hoat tinh do
duoc 1a 28.541 U/l va glucose hoat tinh dat 23.386

U/L. Trong mdi truong c6 ngudn cacbon 1a xylose, ri
duong, saccharose va miu dbi ching thi hoat tinh
laccase thdp hon so véi cic ngudn cacbon néu trén.
Dic biét, & miu khong bd sung dudng thi hoat tinh
laccase thép hon hin. Do d6 céac loai duong liét ké &
trén da lam tang hoat d¢ laccase tao ra béi FBD154.
Tir két qua thu duogc nay cho thdy trén méi truong
TSHI bd sung dudng mannose, ching FBD154 sinh
tong hop laccase cao nhét.

Theo mét sb cong bd trén thé gidi, hoat tinh
laccase cua chung Polyporus arcularius A08 tang dén
1.480 U/l khi bé sung ngudn carbon hdn hop chira
cam gao va hemicelluloses trong moi truong voéi ty 18
C/N cao (Wang et al., 2009). Chiing Monotospora sp.
sinh trudng trén ngudn cacbon 1a 2g/l maltose d3 tao
laccase v6i hoat tinh 13.550 U/1, tang 4 14n so v&i moi
truong co s& (Wang, et al., 2006).
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Hinh 7. Anh hwéng ctia ngudn cacbon 1én kha nang sinh laccase ctia chiing Polyporus sp. FBD154

A:nh hwéng ciia nguén nitrogen lén khd néing sinh
tong hop laccase ciia chiing Polyporus sp. FBD154

Anh huong cia nguon nitrogen vo co

Dé nghién ciru anh hudng cua ngudn nitrogen
1én kha nidng sinh laccase ctia chung Polyporus sp.
FBD154, cac ngudn nitrogen vo co khac nhau da
dugc bd sung vao moéi truong TSH1vGi ndng do
ban d4u 1a 3 g/l. Hoat tinh enzyme trong dich nui
céy cua chung FBD154 dugc xac dinh sau 72, 96,
120 va 144 h (Hinh 8).

Ching FBD154 sinh trudng va sinh laccase tot
trén ca 2 nguén nitrogen la NH4Cl va (NH4),SO4.
Trong d6, trén moi trudong cd ngudn nitrogen 1a
NH,4CI, ching FBD154 sinh hoat tinh laccase cao
nhit dat 65.895 U/l sau 120 h nudi cdy. Khi moi

truong b sung  nitrogen vé co la NaNOs,
(NHy4),SO4, KNO;, NH4NO; thi hoat tinh enzyme
déu ting cao hon so voi miu dbi chimg va c6 hoat
tinh 1an lugt 14 47.296 U/1, 56.666 U/1, 35.984 U/l va
40.565 U/l (Hinh 8). Két qua thu dwoc chung to
ngudn nitrogen vo co rat thich hop dé sinh tong hop
laccase cao dbi voi FBD154.

Chung Pleurotus dryinus IBB 903 sinh téng hop
laccase va cho hoat tinh 6.025 U/l sau 10 ngay nuoi
c?iy khi str dung nguén nitrogen 1a (NH4),SO, véi
ndéng d¢ la 10mM (Sathishkumar et al, 2010). O
Viét Nam, chiung nim Trichoderma sp. FCP3 phan
lap tir gd muc & rimg Qudc gia Cuc Phuong dugc biét 1a
sinh tong hop laccase cao nhét khi bd sung NaNOs va
KNO; (ty 18 3:7) v6i ndng do 3 g/l vao mdi truong va
c6 hoat tinh 12 132 U/l (Hoang Thi Nhung et al.,
2011).
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Anh hieéng ciia nguon nitrogen hitu co bé sung

Ngoai bot dau tuong, mot sé ngudn nitrogen hiru
co dugc b6 sung thém vao moi trudng nudi cdy bao
gom cao malt, cao ndm men, cao thit, peptone,
tripton va casein véi nong d6 ban dau la 1g/l. Hoat
tinh laccase trong dich nuéi cdy cua ching FBD154
dugc xac dinh sau 72, 96, 120 va 144 h.

Chung ndm FBD154 sinh laccase cao nhit sau
96 h nudi céy voi nguon nitrogen hitu co 1a casein
va hoat tinh enzyme cao nhat la 74.952 U/, tiép
d6 1a miu ddi ching va cao malt v&i hoat tinh
enzyme lan luot 14 61.489 U/l va 57.637 U/l sau
120 h nuéi cay (Hinh 9). Nhu vay, casein 12 ngudn
nitrogen thich hop cho su sinh tong hop laccase &
ching FBD154. Déac tinh nay kha khac so vdi cac
ching thudc chi Polyporus trong cac nghién ciru
dd dugc cong bd. San xuét laccase boi ching P.

Tran Thi Thu Hién ef al.

arcularius MI51 duge téi wu khi st dung céc
phuong phap md hinh héa CDD (central
composite design) va RSM (response surface
methodology) bﬁng cach nghién cuu énh huong
cua cac yeu td va moi truong nudi ciy lén qua
trinh sinh téng hop laccase cua chung nay. Cac s0
liéu thu dugc dd chi ra ring nhirng thi nghiém
dugc thiét ké tir CCD  lam tang kha ndng sinh
tong hop laccase gan gip 3 lan (28.300 U/1) so voi
d6i chirmg sau 15 ngay nudi cdy trong moi truong
¢6 ham lugng nitrogen 14 0,5 g/I cao ndm men va
250 uM CuSOy4 (Jegatheesan, Eyini, 2014).

Hoat tinh laccase ban dau ctia chung FBD154 1a
4.233 U/l va da tang 1én 74.925 U/l sau khi chon lgc
dugc cac yéu tb moi truong va ngudn dinh dudng
phu hop. Pay la chung ndm dam c6 kha nang sinh
tong hop laccase ¢ hoat tinh cao so v6i cac cong b6
quéc té.
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Hinh 8. Anh hwéng ctia ngudn nitrogen vo co I1én kha nang
sinh laccase clia ching Polyporus sp.FBD154.

Kha ning loai mau thudc nhudm b?lng enzyme
thé sinh tong hgp tir ching nam Polyporus sp.
FBD154

Khd nang loai mau nhom anthraquinone (RBBR,
NY5) boi laccase tho tir chiing Polyporus sp.
FBD154

Cac mau RBBR, NY5 thuéc nhém mau
Anthraquinone dugc str dung trong nghién kha nang
loai mau bang laccase thd ciia chung FBD154 va
hiéu suét loai mau duoc thé hién trong hinh 10.

Laccase thd thu duoc tir chung ndm Polyporus
sp. FBD154 c6 kha nang loai mau RBBR cao. Khi
khong sir dung chit gin két sau 5 phut chi c6 thé loai
dugc 15% nhung sau 30 phut thi kha nang loai mau
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Hinh 9. Anh hwédng ctia ngudn nitrogen hitu co' 1&én kha nang
sinh laccase cua chiing Polyporus sp.FBD154

da dat t6i 82,5%. Trong khi d6 v6i cac thi nghiém bd
sung thém chét gin két 14 Ace va Sy thi kha ning
loai mau cho két qua lan luot 1a 68 va 74% sau 5
phut. Sau 30 phut hiéu sudt loai mau & tit ca cac thi
nghiém khi c6 miat cia CGK déu xac dinh dugc 68-
91% (Hinh 10A).

Vé6i mau NY5 kha nang loai mau tuong dbi
ddng déu. O thi nghiém khong bd sung CGK sau 5
phut chi c6 kha nang loai dugc 20%. Nhung sau 1 h
hiéu sudt loai mau da ting 1én rd rét va dén 24 h da
dat gia tri cyc dai 1a 75%. Bén canh d6 vdi nhitng thi
nghiém c6 CGK thi kha niang loai mau lan luot 1a
VIO 80%, HBT 80%, Si 73%, Sy 65% va Ace 61%
sau 24h theo dodi (Hinh 10B). Nhu vay, voi mau NY5
khi bé sung thém CGK 1a VIO va HBT da lam ting
hidu qua loai mau nhung khi bd sung cac CGK con
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lai thi kha nang loai mau khong ting, thdm chi con
giam so v&i miu ddi chimg.

Chung nam Polypourus pseudobetulinus c6 kha
nang loai 65% mau Ambifix Blue H3R sau 15 phut
va 80% mau Malachite Green sau 24 h (Daéssiet
al.,2014). Theo Hou va ddng tac gia (2004) laccase

tho nudi cdy tir ching Pleurotus ostreatus 32 (30.000
U/D) loai dugc 66% mau Anthraquinone SN4R. Khi
c6 mat ATBS (0,16%) hiéu suét loai mau cia dich
enzyme tang 1én 90%. Ching nam tring Trametes
sp. SQO1 phan hiy 97-99% thubc nhuém azo va
RBBR trong vong 7 ngay nudi cay.
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Hinh 10. Kha ning loai mau thudc nhuém RBBR (A); NY5 (B) clia dich enzyme tho ctia ching Polyporus sp. FBD154khi c6

va khong comat cac chat gén két.

Khd nang logi mau azo (NY1, NY7) béi laccase tho
tir chiing Polyporus sp. FBD154

Cac mau thuéc nhudém hoat tinh NY1, NY7
thudc nhom mau Azo, ¢6 ciu tric bén nhét va duge
sir dung nhiéu trong cac nganh coéng nghiép nhudém
nhung lai rét kho bi phan hay. Vi vay thi nghiém st
dung laccase tho tir ching FBB154 dé loai mau azo
dugc khao sat.

Véi mau NY1 sau 5 phut voi tat ca chat gan két
thi hidu suét dat tir 62 dén 87% (trir CGK 1a Si dat
19%) riéng véi thi nghiém khong bd sung thém CGK
hidu suit loai mau dat 57 %. Riéng véi 2 CGK 1a
Ace va Sy hiéu suit loai mau da thu dwoc cuc dai
sau 5 phut v6i hiéu suat 1an lugt 1a 87 va 85 %. Higu
suét loai mau ¢ thi nghiém khong c6 CGK va céc thi
nghiém c6 chira CGK 1a Si, ViO, HBT lan luot dat
72%, 78%, 89%, 89% sau 24h (Hinh 11A).
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Hinh 11. Kha nang loai mau thuéc nhuém NY1 (A); NY7 (B) clia enzyme thd cla ching Polyporus sp. FBD154khi c6 va

khong comat cac chat gan két.
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Bang 1. So sanh hiéu suét loai mau bdi laccase ctia chiing nAm FBD154 so véi laccase thu dwgc ciia cac chiing ndm khac.

Laccase NON9 90 Higu sudt loai mau Tai liéu tham khéo
Polyporus 65% mau Ambifix Blue H3R sau 15 phut va 80% mau
pseudobetulinus 200 ppm Malachite Green sau 24 h. Songserm et al., 2012
73,8% mau acid blue 62; 29,9% mau acid black 194; 55,3% Cui et al.. 2009
Coriolopsis polyzona 100 ppm mau reactive black va 44,6% mau direct blue 71 khi st dung ’
laccase c6 bd sung 2,5 mM VIO
Pycnoporus 70% mau Methyl Red va 15% mau Reactive Black 5 sau 4 giv Martinez et al., 2013
; 25 uM O
sanguineus CS2 & 25°C
26% Poly R-478, 93% RBBR, 100% Bromocresol purple, 92%
Pycnoporus Reactive black 5, 100% Acid yellow 17 sau 52 gi& khi bd sung
coccineus BRFM 938 40 PPM g Uzan et al., 2010
85% Acid Blue 80; 30% Water Blue; 20% Indigo Carmine; it Ratanaponaleka
Lentinus Polychrous 40 ppm  hon 10% doi v&i cac mau thudc nhém azo (Reactive Black 5, Phetsog 2%14 ’
Reactive Orange 16, Reactive Green 19) sau 120 phut. ’
0, i . :
Funalia trogii 100 ppm 74,'96)/0 Roeactlve Black 171; 78,14 Reactive Black 5 sau 5 Yesilada et al., 2014
phut & 30°C
. 92% Acid bue 62; 86% Remazol brilliant bue R; 64% Acid Hoang Thi Nhung et
Trichoderma sp. FCP3 100 ppm ) o 561- 60% Acid red 299: 6% Acid red 266 sau 3 gio al., 2011
Trametes sp. SQO1 ;g&o 30% Remazol brilliant bue R bj loai b trong 30 phit Xiao et al., 2013
90% mau Remazol brilliant bue R véi CGK la VIO sau 30
phut; 80% mau Acid blue 281 khi c6 mat CGK la HBT sau 24
Polyporus h; 87% mau Acid red 299 véi CGK la Ace sau 5 phut; 92% A .
sp.FBD154 100 PPM 0 Acid red 266, 91% mau Evezol Red va 73% mau Megafix \9men 6l nay

black CLS v&i CGK la Sy sau 5 phit véi ndng d6 CGK 1a 200

uM

DPbi voi mau NY7, enzyme thd cua ching
Polyporus sp. FBD154 c6 hiéu suét loai mau khéc
hin so vi NY1. Cu thé sau 1a 5 phat véi cac chat
gan két khac nhau hiéu suét loai mau 1a 23% VIO,
18% HBT, 92% Ace, 92% Sy. Sau 24 h higu suét
loai mau thu dugc tir 84 dén 92% khi c6 mat tit ca
céc chat gan két. Trong thi nghiém khong c6 chat
gén két, hiéu suét loai mau thudc nhudém nay thu
duogc chi 46% sau 24 h (Hinh 11B). Trong truong
hop nay CGK da lam tdng kha nang xlic tic cua
laccase 1én rat nhiéu.

Laccase tho cua chung  Pycnoporus
sanguineus CS2 c6 kha ndng loai 70% mau MR
(methyl red) ma khong sir dung chat gin két
(Martinezet al.,2013). Couto va cong sy (2007)
ciing da cong bd laccase tir Trametes hirsute loai
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khoang 90% mau acid dé 97 chi trong 3 phut khi
¢6 mit cia 2 mM va 5 mM VIO.

Khd nang logi mau thuwong mai (CLS va LF-2B)
bdi laccase tho ciia chiing Polyporus sp. FBD154

Khi khéng b sung CGK hiéu suét loai mau CLS
tuong ddi cao 53% sau 3 h va 62% sau 24 h. Laccase
tho tir chung ndm FBD154 khi két hop véi chit gén
két c6 kha nang loai dwoc mau CLS véi hiéu suét dat
tir 56% dén 87% sau 24 h. Ciing gidng nhu cic mau
khéc khi c6 mat cua 2 CGK 1a Ace va Sy, hiéu sudt
loai mau ting 1én rd rét. Sau 5 phut véi chat gan két
la Ace va Sy di loai dwoc lan lugt 1a 72% va 73%
cac gio tiép theo két qua nay thay d6i khong dang ké
(Hinh 12A).

Véi mau LF-2B khi khong c6 mat cia CGK thi
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hiéu suét loai mau chi dat 18% sau 3 h nhung sau 24
h hiéu suét loai mau thudc nhudém nay di 1a 73%. So
v6i mau CLS thi mau LF-2B c6 hi¢u sudt loai mau
cao hon khi sir dung 2 CGK 1a Ace va Sy. Sau 5 phit
ca 2 CGK nay déu loai dugc 90% mau thwong mai
LF-2B. O céac thi nghiém khac hiéu suét loai khong
cao sau 5 phut, nhung sau 24 h thi hiéu qua loai mau
d3 tang 1én 13 rét va thu dugc tir 73 dén 94% (Hinh
12B).

B

Hiéu suat loai mau (%)

5m 30m 1h 2h 3h 24h
Theigian

A

Cui et al.,, (2009) ciing da thong bao laccase tir
loai nAm Coriolopsis polyzona c6 kha nang loai dwoc
73,8% mau acid blue 62; 29,9% mau acid black 194;
55,3% mau reactive black va 44,6% mau direct blue
71 véi sy ¢6 mat cua 2,5 mM VIO. Laccase tir
Trametes versicolor ¢6 toc dd loai mau thép (5,67%)
véi mau reactive black 5 khi c6 mat cua HBT ¢ ty 1€
mau/chét gian két 1:5, trong khi chi mot minh laccase
khong thé loai duoc (Bibi et al., 2012).
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Hinh 12. Kha néng loai mau thuéc nhuém CLS (A); LF-2B (B) ctia dich enzyme tho ciia chiing Polyporus sp. FBD154khi cé

va khong comat cac chat gén két.

KET LUAN

Ching ndm dam FBDI154 phan lap tr vuon
Qudc gia Bidoup-Nui Ba thugc tinh Lam Dong da
dugc dinh danh, thudc 16p ndm dam Basidiomycetes,
chi Polyporusva dugc dat tén la Polyporus sp.
FBD154. Chung Polyporus sp. FBD154 ¢6 kha
nang sinh téng hop laccase voi hoat tinh ban dau la
4.233 U/l va tang 1én 74.925 U/l sau 4 ngay trén
moi trudng phi hop c6 chira dich chiét 200 g/l khoai
tay, 1 g/l casein, 1 g/l cam gao, 5 g/l bot dau tuong,
10 g/l mannose, 0,3 mM CuSOy, 3 g/l NH4Cl, pH 4
va tdc do lac 200 v/phut, & 30°C. Hiéu suét loai mau
tir laccase tho sinh tong hop bai chung Polyporus sp.
FBD154 v6i sy c6 miat cia 200 pM chét gin két lan
lvot 1a 90% v&i mau Remazol brilliant blue R
(RBBR); 80% mau Acid blue 281; 87% mau Acid
red 299 (NY1); 92% mau Acid red 266 (NY7); 91%
mau Everzol Red (LF-2B) va 73% mau Megafix
black CLS (CLS) . Sau 30 phiit hiéu suét loai mau
ciia RBBR, NY1, NY5 lan luot 1a 83%, 60%, 52%
khi khong c6 mat CGK.

Chung Polyporus sp. FBD154 sinh tong hop
laccase c6 hoat tinh cao va c6 kha nang loai dugc rat
nhi€u loai thuéc nhuém hoat tinh nhu nhém azo va

anthraquinone va c6 thé Ung dung trong xu ly 0
nhiém mdi trudong.

Loi cam on: Chung t0i xin cam on Vién Han lam
Khoa hoc va Cong nghé Viét Nam da hé tro kinh phi
tir dé tai: “Phdn ldp va chon loc vi sinh vt sinh
enzyme ngogi bao o vuon Quéc gia Bidoup- Nui Ba
dé tao nguon nguyén liéu cho phdt trién cdc ché pham
ung dung trong nong nghiép, lam nghiép”, ma so :
VAST.NDP.05/14-15 giai doan 2014-2015. Cam on
phong Thi nghiém trong diém céng nghé gen - Vién
Cong nghé sinh hoc da tao diéu kién cho toi sir dung
moi trang thiét bi dé hoan thanh nghién citu nay.
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STUDY OF SUITABLE MEDIA FOR LACCASE SYNTHESIS OF BASIDIOMYCETE
FUNGI FROM BIDOUP - NUIBA PARK AND ITS REACTIVE DYE DECOLORIZATION
ABILITY

Tran Thi Thu Hien, Le Thi Hien, Nguyen Van Huynh, Dinh Thi Thu Hang, Dang Thi Cam Ha™

Institute of Biotechnology, Vietnam Academy of Science and Technology
SUMMARY

A fungal strain FBD154 with high laccase production was isolated from Bidoup-Nui Ba Parks, Lam Pong,
Vietnam. FBD154 was identified as Polyporus sp. FBD154 based on traditional method and ITS sequence
analysis. Polyporus sp. FBD154 synthesized laccase with high activity 74925 U/l on modified TSH1 (200 g/1
containing potato extract, 1 g/l casein, 1 g/l rice bran, 5 g/l soybean meal, 10 g/l manose, 3 g/l NH,Cl, 0.3 mM
CuSO,, pH 4). Crude laccase of Polyporus sp. FBD154 was applied to decolor several synthetic and
commercial dyes. After 30 min, laccase from Polyporus sp. FBD154 could decolorize synthetic dyes at 100
mg/1 concentration with efficiency of 60% acid red (NY1), 18% acid red 299 (NY7), 52% acid blue 281 (NY5)
and 83% Remazol Brilliant Blue R (RBBR) without mediator. For commercial dyes at concentration of 100
mg/l, color removal efficiency reached to 62% megafix black CLS (CLS) and 72% everzol red LF2B (LF-2B)
without mediator. Efficiency of synthetic dye removal by Polyporus sp. FBD154 crude laccase with 200 pM
mediator obtained 90% RBBR with violuric acid (VIO) after 30 min; 80% NY5 with hydroxybenzotriazole
(HBT) for 24 hours; 87% NY 1 with acetosyringone (Ace) for 5 min; 92% NY7, 91% LF-2Band 73% CLS with
syringaldehyde (Syr) for 5 min. The obtained evidences show that laccase was synthesized by Polyporus sp.
FBD154 with high potential for application in wastewater treatment of textile plants in particular as well a sin
detoxification of polycyclic aromatic compounds in general.
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