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KHA O SAT HOAT TINH ENZYM LIGNIN PEROXIDASE
CUA NAM PHANEROCHAETE CHRYSOSPORIUM

Nguy&n Thi Thanh Kiéu , Pham Thanh H3
Khoa Sinh hoc, Trudng PH Khoa hoc Tu nhién - PHQG-HCM
(Bai nhdn ngay 12 thdng 8 ndm 2003)

TOM TAT: Phanerochaete chrysosporium dugc biét nhit mét ching ndm cé
khd ndng phdn hity lignin cia gb. Khdo sdt hoat tinh enzyme lignin peroxidase ciia
chiing Phanerochaete chrysosporium ky hiéu P.36201 thu dugc tit sy nudi cdy trén méi
truong long va min cua tram dua vao khd ndng oxi hod veratryl alcohol thanh veratryl
aldehyd, két qud cho thdy: Trén moi truong 16ng téc d¢ hinh thanh veratryl aldehyd
tdng cao dén ngay thit 6 va sau doé thi gidm dan, ddy la thoi gian phit hop dé thu nhdn
enzyme nay. Trén méi trudng min cua, enzyme lignin peroxidase thu dugc tix sy tia J
phdn doan 40% bdo hoa (NH4),SO4 cho hoat tinh cao nhat.

MG PAU

Nhiéu nghién citu cho thdy Phanerochaete chrysosporium 13 loai nim c6 khad ning
phén hdy lignin. Tinh chit ndy md ra nhiéu ¥ng dung nhat 1a ddi vdi cong nghiép sdn xuit
bot gidy sinh hoc cling nhu kh3 ning st dung ngudn nguyén li€u gd sau khi loai trif lignin
vao céc quy trinh 1én men tao ethanol sif dung vao nhi€u nganh cong nghiép khdc nhu ning
lugng, thuc phdm, my pham... Tir cdc nghién cifu trudc vé dinh tinh cdc chiing Phanerochaete
chrysosporium, chiing t6i st dung ching P36201 c6 khad ning phédn hiy lignin t6t nhung it
phan hiy cellulose dé ti€p tuc khdo st hoat tinh mot loai enzyme hién dién trong loai ndm
nay c6 vai trd chinh trong sy phan hiy lignin 13 Lignin peroxidase. Nghién citu nhdm budc
ddu quan sét sy hién dién, hoat tinh va thdi diém thu nhén enzyme t3t nhdt trong giai doan
nudi cAy. K&t qui clia nghién cifu nay s& tao diéu kién thuin lgi cho nhitng nghién ciu
tuong tv ti€p theo trén cdc chiing ndm sgi dudc thu nhén tai Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

1. Vitliéu

- Déi tupng nghién citu: Ching ndm sgi Phanerochaete chrysosporium goc ngoai do
Bdo tang Gidng chuin vi sinh vit- PHQG Ha ndi cung cdp va hién luu giff tai Phong thi
nghi€ém b6 mén CNSH- PHKHTN TPHCM, ky hiéu P.36201.

- Méi trudong nudi cdy: .

* Gilt gidng trén mdi trudng Raper gdm peptone (2g), yeast extract (2g),
MgS04.7H,0 (0,5g), KzHP04 (1,0g), glucose (20g) agar (20g), thém nudc cat di 1000ml.

* M6i trudng nhin gidng trung gian gom gao Iite, nudc.

* Mbi trudng dinh tinh phan hiy lignin gdm lignin (1g), agar (20g) thém nudc cat di
1000ml.

* Mbi trudng 18ng gidi han nitrogen dé sdn xudt enzyme gdm Basal III (100ml),
glucose 10% (100ml), dém succinat 0.1M, pH 4.2 (100ml), dd Thiamin 100mg/l (25ml),
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veratryl alcohol 0.4M (100ml), dd ammonium tartrate 8g/l (25ml), dd cdc yé&u (6 vi lugng
(60ml), thém nudc cat vo tring di 900ml cho pha 6n dinh hoic Tween 80 (0.05%) cho pha
lic.

- Hod chat:

Succinate 77mM (hiit chinh xdc 1003.4pl, thém nuéc cdt dG 100ml, diéu chinh
pH=2.5); veratryl alcohol (hit chinh xdc 0.2402ml, thém nuGc cit vira dd 100ml); H,0,
6.75mM (hiit chinh xdc 69pl, thém vira di100ml nudc cat).

2. Phuong phap nghién citu

- Sdn xudt enzyme bing phitong phdp nudi cdy léng (Ming Tien & T.Kent Kirk)

P.36201 nudi ¢4y trén moi trudng Raper dé thu nhin bao ti¥; huyén phi bao t& véi
nudc cit vo trung (khi¥ tring biing Hypoclorat Ca 0.1%); pha lodng dén mit do 4.5x10° bao
t& /ml. Cho 100ml dich bao t nay vao 100ml moi trudng sdn xui't enzyme, nudi cdy On dinh
trong erlen 500ml. Sau 4 ngay, bao tt di ndy madm va moc thanh nhitng bé to nhé. Tién
hanh pha lZc bing cdch nudi trong 80ml méi trudng, thém nudc cat di 1000ml, ty 1& gidng 1a
2%.

- Xdc dinh hoat tinh enzyme lignin peroxidase (LiP) (Ming Tien & T.Kent Kirk)

Hoat tinh LiP dugc xdc dinh dua vao sy oxy hod veratryl alcohol tdi veratryl aldehyd,
biéu hién biing sy gia ting hdp thu & budc séng 310nm. Thanh phin phdn W¥ng gdm:
succinate 77mM, pH 2.5 (390ul); dich enzyme (820pl); veratryl alcohol 14mM (210ul); H,O>
6.75mM (80pl). Phan tng dugc bit ddu khi cho H,0, vao, ti€n hanh doc gi tri hdp thu sau
mdi 30 gidy.

Cong thic tinh:

Cxdx 10"
Hoat tinh (U/L)= --=--=--m--mmnmmmmeene
txV
Véi:
C = ham lugng veratryl aldehyde tao thanh
A
A =¢lC (A la gid tri OD3iopm) = C= -
e xl

e =9300M'cm™

1= 1cm (bé day cuvette quang phd)
V = thé tich enzyme

d = hé s0 pha lodng

Kiém tra su hién dién cilia lignin peroxidase ¢ budc séng 408nm.

- Tdch chiét enzyme tit min cua nudi cdy ndm bang tiia phdn degn véi ammonium

sulfat bdo hoa ( Bzthrectory 2001)

Miin cwa nudi cAy ndm khi dd day bich, nghlen sd bd vdi nudc cat lanh va ngan lanh
trong 20 phiit, thu dich, bd sung (NH4)>SO4 nang ndng d6 bio hoa 1én 20%, d€ yén trong
lanh 30 phit, ly tdm lanh 4°C, 10000 vdng trong 15 phiit, thu dich, tia véi 25ml dém Natri
acetate 10mM pH=6, bio quin lanh. Tda nhv trén v6i ndng dd (NH,),SO4 bdo hoa 40%,
50%, 60%, 70%, 80%.

- Thit lai hoat tinh enzyme trén méi trudng lignin

Dich chiét enzyme tho dem thit lai trén moi trudng lignin, n€u c6 hoat tinh s& xuat
hién vong phan gidi.
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KET QUA

1. Su san xuit enzyme Lignin peroxidase trén méi trutng long

1.1 Su oxy hod veratryl alcohol thanh veratryl aldehyd

Dich nu6i cdy 1éng trong pha ldc dugc xdc dinh hoat tinh Lignin peroxidase dua vio
su oxy hod veratryl alcohol tdi veratryl aldehyd bi€u hién bling gia ting sy hdp thu d budc
séng 310nm v4i hiing s0 tic (€) 1a 9300 M em™. Dich enzyme dudgc gilf lanh trude khi xdc
dinh.

Gid tri hdp thu dugc do trong 5 phiit, ¢ 30 gidy mot Ian.
Hinh 1: Chiing ndim P36201 nudi cdy rén mdi trudng l6ng
g

Bang 1: Sy hinh thanh veratryl aldehyd theo thdi gian

Gidy 0 30 60 90 120 150 180 210 240 270 300
Cé OD 0.368 | 0.373 | 0.375 | 0.375 | 0.376 | 0.377 | 0.378 | 0.378 | 0.379 | 0.380 | 0.381
H,0, 310nm
AOD 0 0.005 | 0.007 | 0.007 | 0.008 | 0.009 | 0,010 | 0.010 | 0.011 | 0.012 | 0.013
310nm
Veratryl 0 0.538 | 0.753 | 0.753 | 0.860 | 0.968 | 1.075 | 1.075 | 1.183 | 1.290 | 1.398
aldehyd
tao
thanh
(pmole)
Khong OD 0368 | 0.368 | 0.368 | 0.368 | 0.368 | 0.368 | 0.368 | 0.368 | 0.368 | 0.368 | 0.368
H,0, 310nm
AOD g 0 0 0 0 0 0 0 0 0 0
310nm
3 ngay nudi cdy 1c thit 3, do gid tri hip thu & budc séng 310nm. K&t qua cho thdy

ham lugng veratryl aldehyde tang din theo thdi gian trong diéu kién c¢6 mat H,O,. Khi
khong c6 H,0, phan iing khong xay ra. Piéu nay phd hgp vdi Iy thuyét vé chudi phén tng
xic tdc clia lignin peroxidase, trong d6 lignin peroxidase két hgp véi H,0; ngay tir giai doan
ddu dé& hinh thanh cd chil trung gian trong ddy chuyén phan ¥ng phin hiy lignin.
1.2 Hoat tinh lignin peroxidase ciia chiing P.36201 trén moi trudng nudi cdy long
Bang 2: K&t qua do hoat tinh lignin peroxidase trong giai doan 7 ngdy nudi cdy ldc

Ngay 1 2 3 4 3 6 i
OD 3100m 0 0.72 1.29 239 2.94 3.52 3.68
Veratryl 0 77.419 138.71 256.99 | 316.129 378.49 395.7
aldehyd
tao thanh
(umole)
OD 4080m 0.32 0.43 0.547 0.71 0.88
LiP 34.41 46.24 | 58.82 76.34 94.62
tao thanh
(umole)
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o] ngay thit 7, veratryl aldehyde vin ti€p tuc hinh thinh tuy nhién t6c d6 da chim lai.
Do gid tri hap thu & budc séng 408nm. K&t qud nay cho thdy enzyme nén dudc thu nhin &
ngay thi 6 trong giai doan nudi cdy lic s& cho hoat tinh cao.

2. Hoat tinh enzyme Lignin peroxidase tua phﬁn doan

P.36201 nudi cdy trong cdc bich min cua traim, mdi bich 200g. Khi td ndm lan nay
(khodng 15 ngay), ti€n hanh tda phin doan va dem do & budc séng 406nm I3 budc séng hap
thu cia lignin peroxidase:

Hinh 2: Ching ndm P.36201 nudi c4Yy trong bich miln cua tram

Bing 3:
Hoat tinh lignin peroxidase clia P.36201 trong dich chi€t enzyme & titng phan doan mudi (NH;);SO,

Phin doan - ODsjopm Veratryl | OD 4080m LiP Hoat tinh
bdohod | Gidtril | Gid tri 2 AOD aldehyd tao thanh | LiP (U/L)
(NH,),S0, ] ) tao thanh (umole)
(%) (pmole)

40 0.1600 | 0.1700 | 0.0100 1.0752 0.053 5.6989 |26226.07

50 0.1220 | 0.1270 | 0.0050 | 0.5376 0.022 2.3656 | 13113.03

60 0.1320 | 0.1350 | 0.0030 | 0.3226 0.021 2.2581 | 7867.82

70 0.1220 0.1240 0.0020 0.2150 0.020 2.1505 | 5545.21

80 0.0928 | 0.0930 | 0.0002 | 0.0215 0.012 1.2903 524.52

K&t qué cho thdy dich enzyme lignin peroxidase tia & phdn doan bao hoa (NH4);SO4
40% cho hoat tinh cao nhit.

3. Kiém tra hoat tinh enzyme lignin peroxidase trén méi trudng lignin

Huit 200 pl dich enzyme tia & phan doan bao hoa (NH4),SO4 (80%) cho vao giita dia
petri chita mdi trudng thach lignin. Sau 30 phiit, vong phan gidi lignin ¢6 dudng kinh 3cm.
Dich enzyme sau khi tda dudc giif lanh § 4°C, sau 1,2,3 ngay van giit dudc hoat tinh.

Hinh 3: Dich chi&t lignin peroxidase ti¥ P.36201 tic dong 1én moi trudng lignin
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KET LUAN

K&t qua nghién cifu cho thay:
- Thu nhdn enzyme tif chiing Phanerochaete chrysosporium P.36201 nudi cdy trén moi
trudng 18ng vao ngay thif 6 trong giai doan lic cho hiéu qua t6t nhat.
- Dich enzyme tdch chiét tif ching P.36201 nudi cdy trén mun cua tram tia & phan
doan bdao hoa (NH4);SO4 40% cho hoat tinh cao hon cdc phdn doan (NH4),SO4 50%,
60%,70%, 80%.
- Piéu kién thu nhin enzyme khi nudi cdy P36201 trén mdi trudng 18ng t6t hon moi
truéng miin cua.
- Trong diéu kién luu giit & 4°C, enzyme tach chi€t dugc c6 hoat tinh khd 8n dinh.

STUDYING ENZYME LIGNIN PEROXIDASE ACTIVITY
OF PHANEROCHAETE CHRYSOSPORIUM

Nguven Thi Thanh Kieu, Pham Thanh Ho

ABSTRACT: Phanerochaete chrysosporium is the white rot fungi which can degrade
lignin of wood. The result of studying enzyme lignin peroxidase activity of the strain P.36201
of this fungi by oxidation veratryl alcohol to veratryl aldehyd shows that: the rate of veratryl
aldehyde formation on liguid medium increases to the sixth day then decreases gradually. This
is the suitable period to receive enzyme. On acisia sawdust, the enzyme which has the highest
activity is received from 40% (NH4),504 segment.
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