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TOM TAT: Viéc bo sung ion kim loai vao moi truong nudi cay Pleurotus sp. ¢ thé anh huong
den kha nang sinh tdng hop laccase cua lodi nim nay. Trong sb cac kim loai khao sat, bd sung
Cu® vai ndng d6 0,5 mM cho kha ning ting hoat tinh laccase 1én 105%, con khi duoc bd sung
Cu?" & nhirng ngay nudi ciy khéc nhau c6 su khéc biét vé thoi gian cho hoat tinh laccase téi da.
Hoat tinh cao nhét dat dugc la 1.333 U/ml va 1.407 U/ml sau 7 ngay nudi cay khi Cu®" dugc bo
sung lan luot & ngay thir 3 va 4 va hoat tlnh dat 1.332 U/ml sau 14 ngay nudi cay néu Cu®* duoc
b6 sung sau 5 ngay nuoi. Néu b sung Cu?" vao nhirng ngay nudi cy muon hon, ngay thtr 6 va
7, hoat tinh t5i da thip hon, dat x4p xi 1.000 U/ml sau 11 ngay nudi ciy. C4c ion kim loai ndng
hoa tri 2 khac nhu Co*, Ccd?, Hg®, Mn*" Ilai la tac nhan uc ché sinh truéng cua nam, vi vay,

hoat tinh laccase giam so véi miu ddi ching.

Tur khéa: Pleurotus, kim loai nang, laccase, enzyme oxidase.

MO PAU

Laccase (EC 1.10.3.2) (benzenediol:oxygen
oxydoreductase) cé ban chat l1a glycoprotein va
c6 kha ning oxi hda cac hop chat phi phenol tao
ra cac goc phenoxy véi thé ion hoa twong dbi
nho [14]. C6 4 nguyén tir dong tham gia vao
thanh phan protein va hinh thanh 2 dén 3 cau
disulphide [6, 7, 9, 16, 17].

Kim loai ning 1a mot nhom chat quan trong
diéu bién hoat tinh laccase, nhitng chat nay hoic
hién dién trong méi truong ty nhién hoic do con
nguoi thai vao. lon kim loai tuong tic va lién
két v6i cac enzyme, lam thay doi hoat tinh cia
emzyme bing cach 6n dinh hay bat 6n dinh cdu
hinh protein.

Két qua nghién ctau cua llyas et al. (2012)
[8] thuc hién trén P. ostreatus cho thdy, trong
mdi truong nudi cdy cé bd sung ion Co** véi
nong do thap (0,1 mM) hoan toan khong anh
huéng dén sy sinh treéng cua nim va sinh tong
hop laccase, & nong do ion nay cang cao thi sy
trc ché sinh trudng ddi véi ndm cang ting.

Anh huéng cia Cd** 1én hoat tinh laccase
ciing khac nhau tly thudc loai nim. Galhaup et
al. (2002) [4] khao sat trén T. pubescens cho
thdy, Cd®* & nong d6 5 pM lam lam ting kha
nang sinh téng hop laccase Ién 2,7 1an. Trong
khi @6, ¢ Lentinula edodes, trong méi truong co

nong do Cd** 1mM lam hoat tinh enzyme giam
4,5 1an [13].

Nhirng nghlen ctru gan day cho thay, ion
ng+ lam wc ché sy sinh truong cia nhiéu lodi
ndm, do d6 1am giam kha ning sinh laccase &
cac loai nay. Sadhasivam et al. (2008) [13] khao
sat trén Trichoderma harzianum WL1 cho thiy
hoat tinh laccase giam 17,2%.

Nhleu lodi nAm méc tring c6 kha ning tang
sinh téng hop laccase trong mdi truong ¢ ndng
d6 Mn®* cao [2, 9]. P. ostreatus Em-1 cho hoat
tinh laccase tang 180,5% khi dugc bd sung 10
mM ion Mn** [1].

Cac nghién cau trén nhiéu loai nim nhu
T. versicolor, Ceriporiopsis subvermispora,
P. ostreatus, P. sajor-caju, Coriolopsis rigida
va T. pubescens déu d4 chirng minh sy diéu hoa
san sinh laccase dién ra trong qua trinh phién
ma [5]. Phan tich nhiéu gen quy dinh céc
isozyme laccase khac nhau ¢ P. ostreatus cho
thdy sy ton tai cia ving dap tng kim loai
(MREs) la con duong cam ung kich hoat cac
gen nay [12].

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chang nam Pleurotus sp. duoc cung cap boi
phong thi nghiém Coéng nghé enzyme, Bo mon
Sinh héa, Khoa Sinh hoc, Truong Pai hoc Khoa
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hoc ty nhién, PHQG tp. H6 Chi Minh. Cac hda
chat dugc mua tir cac cong ty Sigma va Merck.

Nam duoc cay chuyén va giir gidng trén mai
truong thach PDA (Potato Dextrose Agar) b
sung 2% cao nam men. Sau 7 ngay phat trién ¢
nhiét d6 phong, nam dugc cdy vao mai truong
PDA long va nudi cay lic trong 9 ngay.

Phuong phdp xdc dinh hogt tinh laccase

Dua trén sy oxi héa ABTS (2,2-azino-
bis(3-ethylbenzothiazoline-6-sulphonic  acid))
boi laccase thanh hop chit c6 mau xanh (blue-
green) hap thu anh sang manh tai budc séng 405
nm. Mot don vi hoat do laccase la lugng
enzyme can thiét dé tao thanh 1 uM san pham
tir ABTS trong thoi gian 1 phat, ¢ diéu kién
phong thi nghiém [11]. H3n hop phan &ng gom
900 pl dém acetate 0,1 mM, pH 4,5, 50 ul dich
enzyme (pha lodng néu can), 50 ul ABTS. Phan
g xay ra khi cho ABTS vao hén hgp va do gia
tri mat d6 quang ¢ 0 va 5 phut.

Khdo sdt tic dong cia cac ion kim logi 1én
hogt tinh laccase

Cac kim loai dugc pha thanh dung dich me
co nong do6 cao va bo sung vao moi truong nuoi
cay ndm dé dat ndng d6 cudi cung nhu mong
muén. lon Cd?* dugc danh gia & cac ndng do tir
0,5 mM dén 3,0 mM. Tuong tu Vdi CAc ion
khéac: ion Hg® tr 0,2 mM dén 1,0 mM; ion
Mn®* tir 0,5 mM dén 3,0 mM; ion Cu®* tir 0,2
mM dén 1,0 mM.
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Khdo sat thei gian ba sung ion Cu®* va thei
gian nudi cdy cho hogt tinh laccase cao nht

Dé danh gia tac dong cua viéc bd sung ion
Cu® & nhitng thoi gian nudi cay khac nhau, mi
truong nudi cay Pleurotus sp. dwoc bd sung
CuS0, ¢ nhitng ngay nudi cdy thir 3, 4, 5 va 6.
Tuong tng VGi timg ngay bé sung CuSO, hoat
tinh laccase dugc xac dinh tir ngay nuéi ciy thir
6 dén ngay thir 15.

~ Cac thi nghiém duoc I3p lai 3 lan va dwoc
tién hanh ¢ nhiét @6 phong thi nghiém.

KET QUA VA THAO LUAN

Anh huéng ciia cac ion kim loai 1én kha niing
sinh tong hep laccase cia chiing Pleurotus sp.
Anh hrong cia Co*

Két qua khao sat anh huong cua cobalt 1én
hoat tinh laccase dugc thé hién trong hinh 1.
Trong mdi trudng voi ndong dd Co* thap (0,0-
1,0 mM) hiu nhu ndm khong bi anh huong. Tuy
nhlen V6i nong do Cco* trong moi truong nuéi
Cay cao hon, hoat tinh enzyme giam dan. Tai
nong d6 2,0 mM, hoat tinh laccase con 90% va
bit dau tir nong do 2,5 mM ¢ xu huéng giam
rat nhanh, dat 50% tai ndng do6 Co®* 3,0 mM.
Tuong &ng v6i két qua cua llyas et al. (2012)
[8] thuc hién trén P. ostreatus, ndng d6 ion Co**
thap (0,1 mM) khong anh huong dén sy sinh
truong cua nam va sinh tong hop laccase va &
nong d6 ion Co®* cang cao thi su ¢ ché sinh
truong dbi Vi ndm cang ting.

1000
900
800
700
600
500
400
300
200
100

0

Hoat tinh laccase (UL'1)

0 02 04 06 08 1
Néng d6 Cd* anM)

Hinh 2. Anh huéng cua ndng do Cd**
Ién hoat tinh laccase



TAP CHI SINH HOC 2014, 36(1se): 107-111

S00

700

GO0

=
s

400

300

pTavat
b

Hogt tinh laccase (17 I\)

Hinh 3. Anh huong cua ndng d6 Hg**
I&n hoat tinh laccase

Hoat tinh (UL1)

330

Hinh 5. Anh huong cua ndng do Cu®*
Ién hoat tinh laccase

Anh hwéng cia Cd*

Két qua hinh 2 cho thiy, Cd** ¢o tac dong
rc ché manh dén su sinh truong cua nam
Pleurotus sp. ngay tir nong do rat thap. O nong
d6 Cd** 0,6 mM, hoat tinh laccase giam chi con
3% va ¢ ndong d6 0,8 mM thi hoat tinh mét hoan
toan.

Anh hwéng ciaa Hg**

Tir két qua hinh 3 ¢6 thé thiy, méi trudng véi
nong d6 Hg®* tir 0,2-0,8mM, hoat tinh laccase
giam nhanh chéng va gan nhu bang 0 & 1,0 mM.

Trong bao cdo cua Tychanowicz et al.
(2006) [15], hoat tinh enzyme giam gin bang
OUI/I khi méi trudng nudi cdy P. pulmonarius
c6 ndng d6 Hg* 1,0 mM.

Anh huéng caa Mn?*

Hinh 4 cho thay, ion Mn? c¢6 tac dong wc
ché nhe dén su sinh tong hop laccase ¢ nam
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Hinh 6. Anh hudng cua thoi gian bd sung
Cu?" vao mbi truong Ién hoat tinh laccase
theo thoi gian nudi cay

Pleurotus sp. khi tang dan ndng d6. Trong moi
truong véi ndng d6 Mn? hoat tinh laccase con
95% so v&i mau thir khdng va giam dan con
82% & ndng d6 3,0 mM.

Trong khi & mot sb loai nim khéc, thi du
nhu hoat tinh laccase ting 180,5% &
P. ostreatus Em-1 khi bd sung 10 mM ion
Mn*[12], tang 4,5 lan trong méi truong co
nong d6 Mn® 0,8 mM dbi véi Coprinus
comatus [10].

Anh hwéng ciaa Cu®*

Két qua cuia chung tdi cho thay, sy sinh tong
hop laccase ting dan trong moéi truong bd sung
dung dich CuSO, tir 0,0-0,5 mM (hinh 5). Hoat
tinh laccase dat cuc dai khi nong d6 ion Cu®*
dat 0,5 mM véi hoat tinh 925 UI/1, ting 105%
s0 v6i méi trudng khong bd sung Cu?. Tir ndng
do6 0,6-1,0 mM, su sinh téng hop laccase giam
din. Nhu vay, khi néng d6 Cu®* cao, ching

109



Nguy Thi Mai Thao, Tran Van Khue, Luong Bao Uyen

khong con la tdc nhan kich thich ma c6 xu
huéng tré thanh tac nhan wc ché hoat tinh
laccase. lon Cu®* la yéu tb c6 vai tro kich thich
san xuat laccase ¢ nhiéu chang nim [3]. O ndng
d6 20 mM, Adamafio et al. (2012) [1] d& chi
ra rang CuSO, lam ting hoat tinh laccase
lén 324,4% trén P. ostreatus Em-1. O
P. pulmonarius, hoat tinh laccase tang tir 270
(mau thir khong) 1én 1420 UI/I trong moi truong
bé sung CuSO, véi nong d6 25 mM [15].

Anh hwéng cuaa thoi gian bé sung CuSO, va
thoi gian nudi cdy Ién kha ning sinh téng
hop laccase ciia Pleurotus sp.

Hinh 6 cho thay, két qua anh huong cua ion
Cu® khi b6 sung & nhitng thoi diém khac nhau
Ién hoat tinh laccase theo thoi gian nuéi cay.
Khi bé sung dung dich CuSO, vao méi trudng
nudi cdy ¢ ngay thir 3, 4 va thi 5, hoat tinh
laccase cao nhat dat duoc vao ngay thir 7, tuong
rng 1.333 UI/I, 1.407 UI/l va 1.268 U/ ting so
véi ddi chirng ¢ cuing thoi gian nudi cay lan luot
1,7; 1,8 va 1,6 lan. Bb sung dung dich CuSO,
vao moi truong nudi ciy & ngay thir 6, hoat tinh
laccase cao nhat vao ngay thir 11 dat 1.011 UI/I,
cao gap 1, 5 lan so Vvéi dol chirng ¢ cung thoi
gian nudi ciy. i voi mau thir khong (mau ddi
chirng), hoat tinh laccase ting dan tir ngay 6 va
cao nhat & ngay 10 dat 923 UI/I. Sau ngay 10,
hoat tinh bit dau giam nhanh. Két qua khao sat
cho thiy vao ngay 15 hoat tinh laccase chi con
400 UI/1, giam 67% (so vai ngay tha 10).

KET LUAN

Viéc b6 sung ion kim loai vao méi truong
nudi cay Pleurotus sp. c6 thé anh hu:ong dén
kha ning sinh tong hop laccase ciia nim nay.

Trong s6 cac kim loai khao sat, Cu®* cho
kha nang tang hoat tinh laccase lén 105% khi
duogc bd ) sung VvGi ndng d6 0,5 mM, con bé sung
ion Cu®* ¢ nhitng ngay nudi cdy khac nhau cho
thiy c6 su khéac biét vé thoi gian cho hoat tinh
laccase tbi da.

Cac ion kim loai nang héa tri 2 khac nhu
Co?*, Cd*, Hg®*, Mn** lai 1 tac nhan tc ché sy
sinh truéng va hoat tinh laccase tao boi nam
Pleurotus sp..

Loi cam on: Ching t6i chan thanh cam on ban
l&nh dao Truong Pai hoc Khoa hoc ty nhién,
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Pai hoc Quéc gia tp. H6 Chi Minh d hd tro
kinh phi ciing nhu B6 mén Sinh hoa thugc khoa
Sinh hoc d4 cung cip cho chung t6i didu kién
t6t nhat dé hoan thanh céc thi nghiém nay.
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AFFECT ON BIOSYNTHESIS OF LACCASE
FROM Pleurotus sp. BY SOME METAL IONS

Nguy Thi Mai Thao, Tran Van Khue, Luong Bao Uyen

Biology Faculty, University of Science, VNU, Ho Chi Minh city

SUMMARY

The biosynthesis of laccase from Pleurotus sp. can be effected by adding phenolic compounds or metal
ions. In this study, laccase activity increased 105% when adding 0.5 mM CuSQ, into culture media. Addition
CuSQy in different time led to the highest activity of laccase achieved in the different days of cultivation. The
highest laccase activity achieved 1,333 U/ml va 1,407 U/ml after 7 days cultivation if copper was added on
the third and fouth day, however, when Cu?* ion was added on the fifth day, the highest laccase activity
attained 1,332 U/ml after 14 days. The highest laccase activity only reached 1,000 U/ml after 10 da
cultivation in the samples, which CuSO, was added on day 6, 7. In contrast, other heavy metals such as: Co**,
Cd*, Hg**, Mn?" inhibit the growth and biosynthesis of laccase of this mushroom.

Keywords: Pleurotus, heavy metal, laccase, multicopper oxidase.
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