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KHAO SAT HOAT TINH LIGNIN PEROXIDASE, MANGANESE PEROXIDASE,
CELLULASE CUA CHUNG PHANEROCHAETE CHRYSOSPORIUM KHI BI XU LY

BANG SHOCK NHIET VA TIA UV

Luwong Bio Uyén*, Pham Thi Anh Hdng

Trwong Pai hoc Khoa hoc Tu nhién — PH Qudc gia TP Hé Chi Minh

MO DAU

Sau cellulose, lignin Ia mot polymer phong
phd trong ty nhién duoc thuc vat tong hop, 1a
ngudn chat thom 16n trén trai dat. Lignin tao
d6 cang cho té bao thuc vat, gidp cho thuc vat
tranh duoc sy xam nhiém caa vi sinh vat.
Viéc chuyén hoa ngudn chit hiru co nay
thanh cac san pham c6 ich ciing nhu giai
quyét van d& & nhiém méi truong hién gap
nhiéu kho khan. Nhiéu cdng trinh nghién cau
cho thdy Phanerochaete chrysosporium la
loai vi sinh vat duoc biét va duoc nghién cau
nhiéu do kha ning phan hay lignin bing hé
enzyme cua chdng. V6i muc dich ning cao
chit lugng chung vi sinh vat ndy nham thu
dugc enzyme cd hoat tinh cao str dung trong
viéc phan hiy chét hiru co trong tu nhién,
chiang t6i da sur dung 2 tdc nhan UV va shock
nhiét dé gay dot bién cho Phanerochaete
chrysosporium va theo ddi su thay do6i hoat
tinh Lignin Peroxidase (LiP), Manganese
Peroxidase (MnP) va cellulase theo thoi gian
chiéu tia UV va nhiét do gay shock nhiét.

Tuw khéa: Lignin Peroxidase (LiP), Manganese
Peroxidase (MnP), cellulase, shock nhiét, tia UV
NGUYEN LIEU VA PHUGONG PHAP
Nguyén lig¢u:

- Chung nAm muc trang Phanerochaete
chrysosporium dugc Phong sinh hoc phén tir
truong Dai hoc Khoa hoc tu nhién phén lap tir
than g muc.

Phwong phap

- Phuong phap dinh hoat tinh LiP dya
vao su oxi héa xanh methylen, lam giam su
hap thu & budc song 664nm.
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- Phuong phap dinh hoat tinh MnP dua
vao sy oxi hda hop chat Phenol red, gia ting
hip thu ¢ budc song 610nm.

- Phuong phap dinh hoat tinh
Cellulase: su dung CMC (carboxylmethyl
cellulase) nhu co chat, u chiét dich enzyme
voi CMC trong 1 gio, pH 4.5. H¢ enzyme
cellulase tdc dung 1én CMC, phong thich ra
cac phan tir duong glucose, dua vao luong
duong khir ta xac dinh duoc hoat tinh enzyme
KET QUA VA THAO LUAN

Hoat tinh cia LiP, MnP va Cellulase theo
thoi gian nudi ciy

Pac tinh ctia Phanerochaete chrysosporium la
mot loai vi sinh vat hiéu khi nén chiung t6i
nudi cdy lic trong méi truong PGB (10ng).
Trude khi thuc hién cac thi nghiém tao dét
bién cho Phanerochaete chrysosporium chiing
t6i khao sat thoi gian nudi cdy lic dé
Phanerochaete chrysosporium phat trién tot va
cho hoat tinh 3 loai enzyme mét cach tdi uu.

- Hoat tinh LiP thay d6i khong nhiéu
trong 12 ngay nudi cdy liac. Tuy nhién hoat
tinh cia LiP c6 xu huéng giam dan khi thoi
gian nudi cdy kéo dai. Vay thu ché pham cé
hoat tinh LiP cao nhét Ia tir ngay thr 5 dén
ngay tha 7.

- Hoat tinh cia MnP va Cellulase dat
dugce mirc cao nhit 1a ngay thir 7.

Vay qua két qua khao sat hoat tinh cua LiP,
MnP va Cellulase theo thoi gian nuéi cay lac
Phanerochaete chrysosporium, ching t6i
nhan thay ché phim thu dugc ¢ ngay thi 7 s&
cho hoat tinh ctia ca 3 loai enzyme ¢ muc cao
nhit. Trong cic thi nghiém sau chiing toi su
dung ché pham thu duoc tir viéc nudi cay lic
Phanerochaete chrysosporium trong moi
truong PGB trong vong 7 ngay.
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Shock nhiét shock nhiét (0.033UI/ml). Sau d6 giam dan va

Nhiét do téi wu cho su phat trién cta
Phanerochaete chrysosporium la 28 — 40°C,
nén viéc thuc hién shock nhiét ching toi bét
d4u & 50°C. Va ciing qua khao sat thi & nhiét
d06 80°C hoat tinh cta 3 loai enzyme dat duogc
s& thdp hon ca nudi cdy & nhiét do binh
thuong ngay trong thoi gian 1a 30 phat nén
cac thi nghiém ching toi tién hanh trong
khoang nhiét do tir 50 — 70°C. Va dé nghién
ctru sy thay ddi hoat tinh ciia 3 enzyme trén &
Phanerochaete chrysosporium khi bi shock
nhiét, ching t6i st dung cac to nadm trén moi
truong thach nghiéng (PGA) cho vao dung
dich agar 0.05% va thuc hién shock nhiét &
50°C, 60°C, va 70°C. Sau d6 su dung cac to
nim nay tiép tuc ting sinh trong mdi trudng
PGB va nudi cdy lic dé thu enzyme.

Hoat tinh ciia Lignin Peroxidase (LiP) khi
tao shock nhi¢t cho Phanerochaete
chrysosporium ¢ 50°C, 60°C, 70°C

Vi nhiét d6 t6i wu cho su phat trién cua
Phanerochaete chrysosporium trong khoang
28°C — 40°C nén & nhiét do 50°C hoat tinh
LiP cua Phanerochaete chrysosporium chua
¢6 su bure pha cao. Hoat tinh LiP ting dan néu
tdng thoi gian shock nhiét & 50 °C.

O 60 °C hoat tinh LiP dat cuc dai & 120 phut
(0.077UI/ml) ting 2.5 lan so v6i mau khong
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dén 180 phut thi hoat tinh dat duogc (0.021
UI/ml) thap hon déi chirng (0.033UI/ml).

Hoat tinh LiP khi Phanerochaete chrysosporium duec
shock nhiét & 50°C, 60°C, 70°C
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O 70°C hoat tinh LiP cao nhat & thoi gian 15
phit 13 0.05UI/ml va giam dan, khi ting thoi
gian shock nhiét dén 90 phut thi hoat tinh cta
LiP chi con 0.018UI/ml thdp hon hoat tinh
ban dau néu khong tao shock nhiét
(0.033Ul/ml).

Hoat tinh ciia Manganese Peroxidase (MnP)
khi tao shock nhiét cho Phanerochaete
chrysosporium ¢ 50°C,60°C, 70°C
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Hoat tinh MoP khi Phanerochaete chrysosporium
duwoc shock nhiét & 50°C, 60°C, 70°C
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Tuong ty nhu hoat tinh LiP, hoat tinh MnP thay
d6i khong nhiéu khi tao shock nhiét & 50°C.

O 60°C, hoat tinh MnP cia Phanerochaete
chrysosporium dat cuc dai ¢ 60 phut, tang
gin gip d6i so v6i ban dau khi chwa tao shock
nhiét (tr 60UI/ml tang 1€n khoang 120Ul/ml).
O nhiét d6 1a 70°C thi hoat tinh dat duoc rat
thip, 0.46UI/ml & thoi gian 1a 15 phat va
0.15UI/ml ¢ thoi gian 1a 60 phat.

Viay thoi gian tdt nhat tao shock nhiét cho
Phanerochaete chrysosporium dé hoat tinh
MnP dat duoc cao nhat 1a 60 phut & 60°C.
Hoat tinh cuia Cellulase khi tao shock nhiét
cho Phanerochaete chrysosporium ¢ 50°C,
60°C, 70°C

Puong biéu dién hoat tinh ciia Cellulase khi
tao shock nhiét cho Phanerochaete
chrysosporium & 50°C, 60°C, 70°C cho thay
réng & nhiét @6 60°C thoi gian shock nhiét 1a
90 phut dat gia tri cao nhét 1a 0.6Ul/ml, cao
gip hai lan so véi mau khong xir 1y shock
nhiét (0.28UI/ml).

Shock nhiét & 50°C, hoat tinh cua cellulase hiu
nhu khong c6 su thay doi. O 70°C thi hoat tinh
ctia cellulase c6 chiéu hudng di xudng.

Vay khi tao shock nhiét cho Phanerochaete
chrysosporium & nhiét do 60°C thi hoat tinh
cua ca 3 loai enzyme LiP, MnP va cellulase
déu c6 thé tang Ién. Tuy nhién tiy theo timg
loai enzyme thi thoi gian tao shock nhiét phai
khac nhau dé thu duoc hoat tinh cao nhat.

78

S6 héa bgi Trung tam Hoc liéu — Bgi hoc Thai Nguyén

Hoat tinh Cellulase khi Phanerochaete
chrysosporium dwoce shock nhiét & 50°C, 60°C, 70°C
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Tia UV

Tac dung cua tia tir ngoai la kiém him sy sao
ma, phién ma cia vi sinh vat, vi vy no 1a mot
tac nhan gy dot bién tao gidng moi. George
M.Savage 1949 d3 dung nang lugng tia UV
va tia X dé 1am ting kha ning tao khang sinh
ctia ching xa khuén Streptomyces griseus. Do
d6 trong dé tai nay chung to6i da tién hanh
khao sat hoat tinh LiP, MnP va cellulase ctia
Phanerochaete chrysosporium khi dugc xur Iy
bang tia UV.

Dé thuc hién khao sat nay chung t6i cho mét
luong vi sinh vat vao dia petri d@ duogc khir
trung va dat dudi ngudn sang dén UV (dén
UV trong tu cdy vo triung hiéu BASSII, budc
s6ng 253 — 257, cong suit gan 1kw), tai vi tri
cach dén chiéu 45cm, chiéu trong nhiing
khoang thoi gian x4c dinh (15, 30, 45 phut).
Sau d6 cho lugng vi sinh vat nady vao moi
truong PGB va nudi ciy lic.

Hoat tinh LiP theo thei gian chiéu UV lén
Phanerochaete chrysosporium
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Hoat tinh LiP theo thoi gian chiéu UV lén
Phanerochaete chrysosporium
Qua d0 thi trén ta nhan thiy riang tia UV c6
anh huong dén hoat tinh LiP cla
Phanerochaetechrysosporium.
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Néu Phanerochaete chrysosporium chiu tac
dong cua tia UV trong 30 phut thi hoat tinh
LiP dat dugc cao nht 1a 0.0485UI/ml so véi
hoat tinh ban dau la 0.0328Ul/ml.

Hoat tinh MnP theo thoi gian chiéu UV lén
Phanerochaete chrysosporium

Hoat tinh MnP theo thai gian chiéu UV lén
Phanerochaete chrysosporium
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Hoat tinh MnP ¢6 xu huéng giam din va bang
0 khi Phanerochaete chrysosporium duogc
chiéu UV trong 45 phut.

Hoat tinh Cellulase theo thii gian chiéu UV lén
Phanerochaete chrysosporium
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Hoat tinh Cellulase theo thoi gian chiéu UV
Ién Phanerochaete chrysosporium

Theo d6 thi trén, trong 3 enzyme thi cellulase
la enzyme chiu anh huong tét tir viéc chiéu
UV. Hoat tinh ting t6t nhat khi
Phanerochaete chrysosporium duoc chiéu
UV trong thoi gian la 30 phuat, hoat tinh dat
1.51U1/ml, ting khoang 5 1an so véi ban dau
14 (0.28UI/ml). Nhung néu thoi gian chiéu
UV ting l1én dén 45 phat thi hoat tinh
cellulase giam xuéng gan bing O
(0.1025U1/ml).

Vay néu Phanerochaete chrysosporium chiu
tac dong cua tia UV thi chi c6 hoat tinh cua
LiP va cellulase tang con MnP s& giam va
bang 0 néu chiéu tia UV trong vong 45 pht.
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KET LUAN

Tur két qua caa mot sé nghién ciru ban dau
dugc trinh bay & trén chiing t6i di dén céac két
luén sau:

- Thu ché pham nudi ciy lic
Phaneochaete chrysosporium trong moi
truong PGB & ngay thir 7 sé thu dugc hoat
tinh LiP, MnP va cellulase cao nhat.

- Khi Xur ly Phanerochaete
chrysosporium bing shock nhiét va tia UV thi
nhan thay:

. Shock nhiét c6 tdc dung nang cao
hoat tinh cua 3 enzyme LiP, MnP va celluase
v Hoat tinh LiP ting gip ddi so véi ban
déu (tang tir 0.04U1/ml thanh 0.077U1/ml) khi
shock nhiét & 60°C trong thoi gian 120 phut.
v Hoat tinh MnP ting gip doi so voi
ban dau (tr 60UI/ml ting lén khoang
120U1/ml)) khi shock nhiét & 60°C trong thoi
gian 60 phut.

4 Hoat tinh Cellulase ciing ting gap doi
(ttr 0.28UI/ml tang thanh 0.6UI/ml) khi shock
nhiét & 60°C trong thoi gian 90 phat.

= Tia UV ¢0 tadc dung lam ting hoat
tinh cua cellulase, khong co tac dong ro ddi
véi hoat tinh LiP va lam giam hoat tinh cta
MnP

v Hoat tinh cellulase dat 1.51U1/ml
(gap 5 lan so voi ban dau 1a 0.28UI/ml) dudi
tac dong cua tia UV trong 30 pht.

v Hoat tinh LiP dat duoc 0.0485Ul/ml
(ban dau 1a 0.0328UI/ml) dudi tac dong cua
tia UV trong 30 phut.

v Hoat tinh MnP cua Phanerochaete
chrysosporium c6 xu huéng giam dan va bang
0 dudi tac déng cua tia UV trong 45 phat.
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PEROXIDASE, MANGANESE

PEROXIDASE AND CELLULASE OF PHANEROCHAETE CHRYSOSPORIUM
TREATED BY HEAT SHOCK AND UV RAY

Luong Bao Uyen?, Pham Thi Anh Hong
University of Science — VNU. HCM

Heat shock and UV rays are 2 physical factors which can cause mutation at microorganism. It
means that these factors can affect enzyme synthetics and transformations in Phanerochaete
chrysosporium. Results from experiments figure out if heat shocking at 60°C will increase enzyme
activity of LiP, MnP and cellulase. Activity of these 3 enzymes will be achieved at peak depend on
duration of heat shocking. In the meanwhile if it is treated by UV rays on Phanerochaete
chrysosporium, the enzyme’s activity be decreased follows duration of treatment and inactivated
when using UV rays for 45 minutes, LiP and cellulase activity increase under the impact of UV
rays (in comparing with original status) while cellulase activity increase 5 times in compare with

original status, LiP activity increase unremarkably under the treatment.
Key words: Lignin Peroxidase (LiP), Manganese Peroxidase (MnP), cellulase, heat shock, UV ray
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