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TOM T AT: Ching rim dam TrametesnaximaCPB30,dugc phan 4p tir mau rim thu thip & vuon qubc

gia Clc Phrong, Ninh Binh c6 kh nang sinh laccase cao. Tron§ 8 mdi tizong nghién ¢u, ching T.

maximaCPB30 sinh mnh laccase trong moiubng PDA. LaccasertT. maximaCPB30 fy mau RBBR
manh; RBBR c06 vai tro am (ng kich thichT. maximaCPB30 sinh laccase. Kmiang sinh tréng va sinh
laccase ¢a T. maximaCPB30 it ph thujc vaodiéu kién pH mai teong nudi dy bandau, tuy nhién, moi
truong axit 1a thich bp nhit. Pay la mét dic tinh qui trong cdng nghxa Ii méi treong 6 nhém thubc

nhwm axit. Ching T. maximaCPB30 c6 kh ning khi t6t mau nréc 6 nhém do dit nhuym.

Tir khéa Trametes maximéhir mau, théc nhuom, laccase, Cuc Rng.

MO PAU Laccases la cac enzyme &tu nhom
oxidase, cha cac |ondong (Cu) xuc tac qua
trinh oxi héa nhiu hop chit hitu co bao gm
diphenols, polyphenols, diamines, aminastih
benzenethiols va & s hop chit vé ar nhu i6t
[8]. Nhiéu nghién é¢u d& ching minh &ng rim
la d6i twong sinh manh laccase va laccasg t

Ngay nay, théc nhiom tong hyp dangduoc
st dung ft phd bién trong cac nganh coéng
nghigp dét may, gy, cao su, nma, da, r
phim, droc phim va cac nganh céng ngpi
thuc ptim. Tuy nhién, Wc ar dung rong réi
thuoc nhiom va cac & pham cia ching gay ra ' 3
6 nhm ngwn nuéc, énph hrong i Su% 9I]<h?")le nam c6 nhéu ung ding trong cong nghxir i
con ngrdi va mai trong xung quanh. Maugs MOi tuong 6 nhém thioe nhipm [11, 13].
khac nhau #a thibc nhwom khéng nking anh Trong nghién ¢u nay, chdng t6i trinh bay
huong ©i sy hd Hip cia cac sinh & nhan tee Mot s ket qua nghién ¢u ve dic tinh sinh
trong I sinh thai ¢ong \at, thuc vat, tao...) ma laccase @a ching ram Trametes maxima
conanh hrong tédm trong ©i trao ddi chat caa  CPB30 thuduoc tir vuon quc gia Clc Phong,
cac sinh gt nhan s, nhing sinh vt phy trach  Ninh Binh va ki ning ng dJng enzyme
khép kin chu trinh trong cac Isinh thai.Pbi laccase trongx Ii ngwn neéc 6 nhém thubc
VGi con ngroi, st dung ngwn meoc thai 6 nhuwm.
nhiém thudc nhdm c6 tié gay ra cac &nh & ) ) o
da,duong ho p, phbi, ung thr [14]. VAT LI EU VA PHUONG PHAP NGHIEN CUU

Viéc xir i nguwon nuéc thai dét nhuvsm bing Chang rém Trametes maxim&PB30 thu
phuong phap o hoc, hoa li (plrong phap keo dugc tir vuon quoc gia Cuc Phong. Hoéa cht
bang phen nhomjia vadangdugc ap ding ¢ s dung gm guaiacol, remazol brilliant blue R
mot sd co s san xuit dem hi hiéu qua khir mau  (RBBR), 2,2’-azino-bis(3-ethylbonzotiazoli-ne-
cao, nling nhHing phrong phapdo lai dé lai  6-sulfonic acid) diammonium salt (ABTS),
trong mdi trong nhing chit hoa fyc doc hai, phenol, D-glucose, #th.
khé phan fy. Nghién @u tim kiem nhirng g M6i truong nuéi dy naim gdm PDA (potato
phap xr If 6 nhém n6i chung, 6 Nk thibC  gextrose agaridh chét khoai tay); PDGA
nhwm noi riéng ndt cach than tn v6i m6i  (potato dextrose glucose agaeh chét khoai
truong ladinh hréng dlingdén cia cac nha hoéa tay c6 [ sung 20 gam glucose/lit); mdirtmg
hoc, sinh lc va cac nha mai wdng trén tie Czapek_Dox bao &n (g/l): saccharose 30;
gisi. Trongdo, phrong phap sinh ¢t duoc dac  \gso, 0,5; NaNQ 3,5; K,HPO, 1,5; KCI 0,5:
biét quan tam. FeSQO0,01; pH 5-5,5.
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Phwong phap dinh lweng hagt tinh laccase
[10]

Hoat tinh laccas@uoc xacdinh dra trén g

3§°C trong @ diéu kién mai trong cé va khong
b6 sung 0,01% RBBRDinh lrgng hat tinh
laccase sau 84@va 90 gb tuongtng & cac 10

oxi héa ABTS (2,2-azino-bis 3-ethylbenzothi- khong va c6 b sung RBBR. Xadinh sinh kioi

azoline-6-sulfonic acid) thanhop chit duoc

hip thy anh sang mmh &i budc séng 420 nm.
Hon hop phan tng ¢om 800 pldém acetate 0.5

M, pH 5,0; 100 ul ABTS 5 mM; 100 plich
enzyme. Pin ing dugc u trong 10 phut 40°C.
TCA 50% (v/v)dugc sr dung lam clat nging
phan tng.

U/ml = [AA * (10%e420 * d) * VIV * F]/t

Trongdd: AA: sy chénh éch gia ti hap thy
anh sang@ 420 nm; 18&e420 * d: g chuyén doi
sang pmol e chat/ml sir dung ke sb phan tr dap
tit (¢ABTS,420 nm = 3600 Mmmi?); d: chiu
dai duong sangdi qua dung éth tinh theo mm
(10 mm); V: tng thé tich (1.000 pl); v: thtich
mau (100 pl); v/iv:dd pha lodng &a mau thi
nghiém (11); F:d6 pha loang bamiu; t: thoi
gian phin tng (10 phat).

Anh hueng aia thei gian nudi aiy

Nuéi ciy T. maximaCPB30 trong binh tam

giac chra 25ml moi trong PDA bng c6 1
sung va khéngdsung clt cam ting RBBR, fic

& 180 v/p, 36C,; dinh lrong hat tinh laccase

trong dch nudi @y tai cac thyi diém khac nhau.
Anh huéng aia nguon carbon, niw

Nubi cly T. maxima CPB30 trong moi
truong Czapek _Dox & thanh pln carbon
(saccharosejuoc thay tte lan heot bang xylose,
galactose, glucose, maltose, dextrin, tightan
(TBT) va cellobiose; ngin nito NaNO; dugc
thay thé bang (NH,).SO,, uré, cao men, caoith
peptone. Sau 84h nubhycddi véi méi trrong
khong b sung 0,01% cit cam utng RBBR va
90h nudi éy d6i véi mdi treong b sung 0,01%
chit cam tng RBBR, thu ¢th 18n menduoc si

dung dé do haat tinh enzyme. Sau 7 ngay nudi

cay danh gia ki nang sinh twong king cach
xac dinh ong sinh ki kho & méi 16 thi
nghiém.
Anh hwéng aia nhigt dé nudi ciy

Kha nang sinh teong, phat tén va sinh

sau 7 ngay nudidy ¢ tat ca cac 16.
Anh hwéng qia pH mai teong nudi aiy

Nudi cly T. maxima CPB30 trong mdi
truong PDA ¢ pH thaytdi tir 2-9, hréc nhay
0,5 trongdiéu kién c6 va khéng & sung 0,01%
RBBR, ¢ nhiét do 30°C. Pinh lrgng hait tinh
laccase sau 84 @gwva 90 gb tuongng ¢ cac 16
khong va c6 b sung RBBR. Xadinh sinh kioi
sau 7 ngay nudidy ¢ tat ca cac 16.

Anh hwéng aia nhiét dé téi hoat déng aia
laccase

Nhiét do hoat dong 6i uvu cia laccasetuoc
xacdinh bing cach #n hanh phn tng enzyme-
co chat ABTS & véi dai nhigt do tir 25°C-80°C
(buéc nhiy 5°C).

Thi nghiém xi li mau thusc nhugm wii bang
enzyme laccasertT. maxima CPB30

B6 sung 5%, 1%, 0,5%, 0,1% (v/v)icth
enzyme (1.000 IU/ml) vao 50ml dungict
thudc nhubm maudam diac (10X so i ndng do
s dung) By tr co s dét nhudm ¢ Van Phuc,
Ha bong) va quan sat khnang khr mau thibc
nhwm theo tlvi gian.

KET QUA VA THAO LUAN

X&c dinh thoi diém thu enzyme laccaseit
Trametes maximaCPB30

Chang Trametes maxim&PB30dugc nubi
trén mdi twong PDA dch thé cé b sung va
khéng B sung RBBRG nhiét do 30°C, tc do
lic 180 vong/phat. Bh nudi dy duoc liy dé
kiém tra hat tinh laccaseat cac thyi diém khac
nhau. Kt qua thuduoc thé hién & hinh 1.

Két qua nghién ¢u cho thy, ching T.
maxima CPB30 sinh nnh laccase vao th
diém 84 va 90 gr nudi dy tuong tng Wi moi
truong khéng va cé dsung 0,01% RBBR. Th
gian sinh enzymeua ching nay trong d6i ngan
so Wi mot 5 ching mim dam khac nlx
Pleurotussp. & ngay thr 19 [4], Ganodermasp.

laccase ¢a ching mim tuyen chon duoc nghién & ngay thir 10 [7]. Bac diém nay tié hi¢n duoc
ctu ¢ 3 gia ti nhiét d6 moi truong 1a 25, 30 va uwu diém vé thoi gian thu sinh pém trong
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nghién ¢u sin xuat laccase it T. maxima
CPB30.
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Anh hwéng aia ngudn carbon téi kha niang
sinh trwéng va sinh laccase wa ching
Trametes maxima&CPB30

Ching T. maximaCPB30 c6 kh ning sinh
truong, phat tén tot trén moi trong co ngén
carbon khac nhau. Trong) 8 ngwn carbon
nghién &u, ngwn carbon thich &p nhit cho sr
sinh trong va phat tén aia T. maximaCPB30
la galactose va cellobios€. maximaCPB30 co
kha ning sinh taeang binh tlrong trén cac lai
duong nghién ¢u khac (so sanhov méi truong
giau dinh ardng va throng dugc Sr dung trong
nghién &u rim hoc 1a PDA). Tuy nhién, kh
nang sinh toong va phat tén aia T. maxima
CPB30 hoan toan khéng trung dgh voi kha
nang sinh enzyme laccaséacn6 (hinh 2). Hat
tinh laccase trong méiubng c6 ngén carbon
la galactoseét thap (11-18 U/ml). Trong cac
moi treong c6 ngén carbon khac nhau, kh
nang sinh twong kha 6t nhung ch c6 moi
truong PDA phu bp cho & sinh tng hop
laccase (415-579 U/ml). Hotinh laccaseuoc
biéu hién manh hon mot cach r6 ét khi bd sung
RBBR 0,01% vao mdi tiong nudi dy. Hoat
tinh laccase thaytéi manh theo thanh pgim
carbon éa méi trong nudi @y da dugc dé cap
trong ot s nghién ¢u. Mansur et al.(1997)
[3] chung minhduoc ring khi b sung fructose
vao trong mai trong sinh éng hop laccase nh
nim dam Basidiomycetessp 1-62 (CECT
20197), hat tinh laccaseihg dip 100 in (dat

46 U/ml). Glucose va cellobioséirg da duoc
ching minh gilp @i thién sr sinh tng hop
laccase trongam Trametes pubescefs).
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Hinh 2 Anh hrong aia ngun carbon Ién kin
nang sinh teong, phét tén va sinh laccaseia
chang Trametes maxim@&PB30

Anh hwéng ciia ngudn nite téi kha ning sinh
trwong va sinh laccase wa ching Trametes
maxima CPB30

Kha ning sinh tmong va phat tdn binh
thuong aia ching T. maximaCPB30 trong moi
truong Czapek-Dox & nguwdn nito NaNO;
duogc thay tit ching © ching nay c6 kh ning
st dung da cang ngwn nito tr nito v6
(NaNQ;, (NH4),S0O,, uré) 6i cac ngén nito
httu co (trong cao men, cao ith pepton va
PDA) Ngwn nito pht lyp nhit khi khéng b
sung RBBR la pepton va mdiuting PDA,
nhung khi b sung RBBR ngén nito phu hyp
cho sinh tedng va phéat tdn Ia trong moi
truong khoang va cao men (hinh 3).

Tuy nhién, kid ning sinh toong va phat
trién khéngdong ngha wi hoat tinh laccase
trong cac méi ong c6 ngdn nito khac nhau.
Hoat tinh laccase thhién rit thip trong ft ca
cac ngun nito thay tté. Chi trong mdi tong
PDA, haat tinh dugc duy tridn dinh va cao bin
nhiéu 1an so \6i cac ngwn nito khac.

0_‘
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Hinh 3.Anh hrong aia ngn nito 1&n kha nang
sinh tirong, phat tén va sinh laccaseia
chang T. maxximaCPB30

Két qua thi nghém nay ndt lan nira khing
dinh hat tinh laccase vét do sinh treng, phat
trién cia T. maximaCPB30déu ting khi b sung
RBBR 0,01%. Trong cung & mdi tnrong, hat
tinh laccaseang hang &m lan khi b sung

RBBR nhr & mdi twong khoang la 2,4/183,3,

cao men 22/227, caoitt6,2/393 U/ml (hinh 3).
Kha ning sr dung cac ngbn nitv & cac Am
khac nhau la khéng @ig nhau, Collins et al.
(1996) [1] cho tHy ring, ching Trametes
versicolorthich lyp v6i nguon cao malt.
Anh hwéng aia pH téi kha niang sinh truéng
va sinh laccase &a chiing T. maximaCPB30
Ching Trametes maximeCPB30 c6 kh
nang sinh teong, phat tén tot trong di pH
rong, tr moi treong c6 pH tiap (pH 2)dén moi

duoc sinh ra &t khac nhau, hd do laccaseiat
gia ti cao nit & pH 2,5 \6i mai tredong khong
c6 RBBR (550 U/ml) va pH 3,00 mbi truong
c6 RBBR (1222 U/ml) (hinh 4).
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Hoat tinh laccase (U
=
8
=
8

pH

Hinh 4.Anh hrong aia pH méi toong nudi dy
lén khi nang sinh teong, phat tén va sinh
laccase @a ching T.maximaCPB30

Gia ti pH mdi twong anh hréong lon i
kha nang hinh thanh laccaséa cac ching rim
dam gay muc tring. Ching rim Pleurotus
ostreatussinh laccasedt wu ¢ pH %i wu 5,5 [6],
Trametes versicolosinh laccase amh nhit &
pH 5,2 [9]nhung dbi voi Monotosporasp. & pH
8,5 [12]. Trametes maxim&PB30 c6 pHdi uu
cho sinh éng hyp laccase thp (tr 2,5-3), c6
nhiéu y ngha cho niing dinh hréng ang ding
chang vao niing mai trong dat, nuéc 6 nhém
axit.

Anh hwéng oia nhiét dd téi kha ning sinh
trwéng va sinh laccase wa chiing T. maxima

truong co pH cao (pH 9) (hinh 4). Tuy nhién, cqpr3g

thé d& dang n#n thiy ring, khi ning sinh
truong va phéat tdn cia T. maximaCPB30
trong mdi teong PDGAdéu cao wn nhiéu so
v6i méi truong PDA don thuin trong cac thi
nghiém danh gidanh hrong aia ngn nito va
carbon. Tuy nhién, trongad pH d6, laccase
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Nhiét do nudi dy la yéu t quan tong cn
dugc khao sétdé dinh hréng céng ngh vatang
dung duoc rd rang. @i nhiét do khao sat phu
hop V6i c&c sinh 4t va 4m ¢ Viét Nam, tr 25
dén 35°C. Tuy nhiéng ca 2 gia ti 25 va 35C,
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sinh tuong va sinh laccaseua T. maxima

CPB30déu giam dang K (hinh 5). Gia trnhiét
do nay ding phu fyp voi cac nghién gu trén
nam myc trang & cac vung nlgt doi.

Hoat tinh laccase ( U/ml)
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Hinh 5.Anh hrong aia nhit d6 1&n kha

35C

nang sinh teong, phat tén va sinh laccasaia

chang T.maximaCPB30

Nghién aru anh hwéng aia nhigt d¢ toi hoat
tinh enzyme laccaseia T. maximaCPB30

Nhiét d6 c6anh hrong ©i toc d6 phan ung,

mdi enzyme chhaat dong & mot gisi han nhist

d6 thich hyp. Vi vay, ’muén ar dung enzyme co
hiéu qua cao tréc hét phai nghién d¢u tim ra

nhiét do t6i uu cho hat dong enzyme. Kt qua
nghién «u anh hrong aia nhét do téi hoat
dong aia laccaseut T. maximaCPB30duoc thé
hién ¢ hinh 6.

Laccase ¢a ching T. maximaCPB30 c6

kha ning hait dong ©t nhit & nhigt d6 50°C.

Nhiét do thich kyp cho hat dong aia laccaseiit

ching rim dam Trametes maxim&PB30 tip
hon so i mot 6 chaing nm dam khac nhr

Pycnoporus sanguineda 55°C, 3 lai laccase

cua C. micaceuda pool 1; pool 2; pool 3ufong

ung la 65, 60, 6% [5]. bay ding la nt trong
nhitng diém manh aia ching T. maximaCPB30

khi

tién hanh % dung enzyme trong li moi

truong ¢ nhigt do thap hon cac enzymea duoc
nghién @&u, giam dugc chi phi tiéu hao.

——Khéng bd sung
RBBR
700 =B sung RBBR

Hoat tinh laccase ( U/ml)
«
8
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Nhiét dj phan img

Hinh 6.Anh hréng aia nhit do téi hoat
tinh laccaseim T.maximaCPB30

Nghién aru kha nang @wng dung laccase w
T. maxima CPB30 Xt li mau nwéc thai dét
nhugm
Hiéu qua caa khr mau thdc nhbm boi

laccase pin thuoc vao nhéu yéu t nhu: thoi
gian phin ung rong do cia cac enzym va cac
cau tric va ng do caa thibc nhom, va tré
oxi hoa khir cia chit trung gian héadc. Trong
nghién ¢u nay, t I1é enzyme thatugc xacdinh
1000 U/mldugc dua vao théc nhwom dat dén
cac ng do khac nhau (0,01%o, 0,05%o, 1%o va

5%o). Mau gic cia dung dch thubsc nhism duoc
quan sat bng mit thuong thiy sau 4 gy, mau
sic ¢ 6ng 5%o thayddi ro rét va mit hoan toan
mau xanh sau 8 @i Tuy nhién,s cac ng do
thip hon, sau 1 ngay thie nhuwm da b dxi héa
gan nhr hoan toan (hinh 7). Nghiénre nay
ching © laccaseit T. maximaCPB30 c6 #m
nang ung ding trong X li nugc 6 nhém thubc
nhwm, dic biét 1a thubc nhwom axit.

Sau 14 ngay

Sau 7 ngay

Sau 1 ngay
Hinh 7.Kha nang khr mau théc nhiom vai
cua laccaselt T. maximaCPB30
KET LUAN

Ching T. maximaCPB c6 kid nang sinh
truong va phat tdn trén nhtu loai nguwn
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carbon va nit khac nhau. Tuy nhién, hbtinh
laccase do aing nay sinh ra khéng tié thuan
v6i kha nang sinh twong va phéat tén ¢ cac
nguon carbon va nit trong tng. Méi tnrong ¢
bd sung RBBR thong c6 khi nang sinh tréng
va sinh laccase cacoh méi tirong khéng b
sung RBBR. Trongd&cac ngdn carbon va nit

nghién @u, méi tuwong PDA cho phép sinh *°

truong binh tlwong nheng hat tinh laccase
lubn manh nhit, ca khi c6 va khéng & sung
RBBR. Ching T. maximaCPB30 la cling uva
am, sinh trong va sinh laccaséttnhit ¢ 3¢°C.
Gia ti pH bandau cia méi trdng ©t nhat cho

sinh tréng va sinh laccase la 2,5-3,0. Enzymé.

laccasett T. maximaCPB30 hat dong manh
nht tai 50°C va c6 kia nang 6xi hoa kix mau
thudc nhdm vai trong thi gian ngin & néng do
2,5%0 dch enzyme 1000U/ml.
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CHARACTERISTICS OF LACCASE PRODUCING Trametes maxima&PB30
AND ITS APPLICATION IN DECOLORIZATION OF DYE POLLUT ED WATER

Duong Minh Lam, Truong Thi Chien

Hanoi National University of Education
SUMMARY

The strain Trametes maxima&CPB30 isolated from Cuc Phuong National Park iensfly laccase
producing fungus. Among 8 culture media used focdae screening, potato dextrose agar (PDA) was the
most preferable to the strain for produging laccdse laccase produced Ay maximaCPB30 strongly
decolorized of RBBR. Apart from the role of a suatt of the enzyme, RBBR had a role of laccase
producing inducer of . maximaCPB30. The growth rate and laccase producingtloifiT. maximaCPB30
is not much affected by pH value of the growing med however, the most suitable pH condiction isliac
This is one of the advantages that the strain ggsesen order to use in environmental applicatidhs. strain
T. maximaCPB30 has high potential of application in dyealedzation and detoxification.

Keywords Trametes maximalye, decolorization, detoxification, laccase, Giiong.
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