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TOM TAT

Lignin 1a mot thanh phan ctia vach té bao thuc vat. Cho dén nay, viéc phan hay lignin trong xt ly cac phu pham
néng nghiép van 1a mét thach thire do cAu tric phire tap cGa thanh phan nay. Lignin peroxidase (LiP) thu nhan ti cac
ching ndm muc trdng da duoc xac dinh la enzyme oxy héa c6 kha nang loai bé thanh phan lignin hiéu qua. Trong
nghién clru nay enzyme, ngoai bao LiP t& chding ndm méc TL4 da dwoc thu nhan sau do tién hanh két tha bang
mudi trung tinh (NH4)2S0. va dung méi hivu co' (ethanol 96%) dé loai bd cac thanh phan ctia méi trwdrng. Ché pham
enzyme ky thuat sau khi két tlia bang ethanol dwoc tién hanh xac dinh mot sé dac tinh co ban clia enzyme nay. Két
qua cho thay LiP thu nhan ti ching ndm méc TL4 c6 nhiét d va pH téi wu lan lwot 1a 30°C va 4.0. Enzyme nay hoat
dong tét & nhiét do 20-30°C trong 2 gi®y (con 94,17% va 89,10% & 2 nhiét 6 twong (rng) va c6 hoat tinh én dinh &
pH 2,0-4,0 trong 3 gi¢r (con 78,97% va 97,87% twong ng). Nhw vay, ching ndm muc trdng TL4 c6 tiém nang dé
khai thac enzyme LiP (rng dung trong viéc x& ly méi trwdng va tién x& ly phu phdm néng nghiép.

T khoa: Lignin peroxidase (LiP), nAm muc trédng TL4, d3c tinh, d6 bén nhiét, do bén pH.

Production and Characterization of Lignin Peroxidase from White Rot Fungal Strain Tl4

ABSTRACT

Lignin is a component of plant cell wall. The degradation of lignin remains a challenge to date due to its stability.
Lignin peroxidase (LiP) from white rot fungi was known as a highly effective oxidase enzyme for lignin degradation. In
this study, extracellular LiP obtained from strain TL4 was precipitated by (NH4).SO4 and ethanol 96% for obtaining
technical enzyme and then characterized for optimal temperature and pH and thermal and pH stability. Results
indicated that the optimal temperature and pH of LiP were 30°C and 4.0, respectively. This enzyme was stable
between 20 and 30°C for 2 hours (relative activities remain 94.17% and 89.10%, respectively) and pH from 2.0 to 4.0
for 3 hours (relative activities remain 78.97% and 97.87%), respectively. The LiP from strain TL4 showed potential
application in environmental treatment and pre-treatment of crop by-products.

Keywords: Lignin peroxidase (LiP), white rot fungus, characterization, thermal stability, pH stability.

sinh hoc dang vong bao gom 62-65% carbon, 5-

1. DAT VAN DE

Sau cellulose, lignin la vat lLiéu hiu co
phong phu tht hai duge thuc vat téng hop va
chiém phén 16n ham lugng chat vong thom trén
trai dat. Lignin tao dd ciing cho té& bao thuc vat,
gitip tranh khoi cac xdm nhiém cta vi sinh vat.
Trong cadu tric cua gob, lignin 134 modt polymer

6% hydro, nhidu nhém methoxyl (-OCH,) va
nhiéu nhém hydroxyl (-OH) tu do. Do lignin cé
cdu trdic khong gian ba chiéu phtic tap, phan
nhanh manh, khéng tan trong nuéc va khong
truyén quang nén viéc phan huy lignin rat khé.
Viéc phan huy lignin bing bién phap vat 1y, hoa
1y, héa hoc c6 nhiéu nhuge diém nhu chi phi dit
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do, khong loai bd duge co chat c6 ham lugng
lignin cao, anh hudng t6i méi trudng séng. Vi
vay, hién nay cac nghién ciiu nghiéng vé huéng
st dung cac bién phap sinh hoc tu nhién dé
phan huy lignin nham khic phuc nhiing nhudc
diém trén.

Lignin peroxidase (EC 1.11.1.14) 1a mét loai
enzyme c6 kha ning oxy héa cac hgp chat lignin
va cac dan xuit cta lignin. Lignin peroxidase c6
thé thu tit cac ngudn khéc nhau nhu ndm mdc,
thuc vat, vi khuén, con trung nhung phé bién
nhiat 14 ndm muc trang (Hariharan and
Nambisan, 2013; Gomes et al., 2009). Hién nay
nhiéu ching n&m muc dudc phat hién cho thay
¢6 kha ning téng hgp lignin peroxidase rit tot
nhu: Phanerochaete chrysosporium (Glumoff et
al, 1990; Chai, 2008), Trametes versicolor
(Johansson & Nyman, 1993), Phlebia radiate
(Lundell & Hatakka, 1994).

Uu diém vugt troi caa LiP 14 kha ning oxy
héa cao va pH téi uu thap, do dé c6 thé nghién
ctiu dé dua vao tng dung rong rai trong nhiéu
nganh khéc nhau. Lignin peroxidase c6 thé ting
dung trong cong nghiép tdy tréng gidy, tdy mau
ctia thuéc nhudém vai (Bholay et al., 2012) va
loai b6 hop chat phenol trong rugu. Lignin
peroxidase con dugc st dung trong xu li nguén
nuéc thai bi 6 nhiém bing viéc loai bd cac hgp
chat phenol, tng dung trong xt li phu phdm
noéng nghiép nhu rom, ra, ba mia dé tao nguyén
liéu cho cac qua trinh khac.

Trén thé gi6i da c6 nhiéu céng trinh nghién
ctiu vé hé enzyme phan hiy lignin trong d6 c6
lignin peroxidase. Cac nghién ctiu bao gom ti
phan lap, x4c dinh dic tinh dén cac nghién ctiu
Gng dung cta cic enzyme nay (Elena et al.,
2014; Johson et al, 1994; Lambertz et al,
2016). Xu et al. ( 2005) da phan lap dugc chung
nam mdc Trametes versicolor BBE0970 c6 kha
ning sinh téng hgp hé enzyme lignolytic va xi
Iy to6t ngudn sinh khéi lignocellulose. Wang et
al.  (2009) da tach dong gen ma hoéa lignin
peroxidase tu Phanerochaete chrysosporium
BKM-F-1767 va biéu hién trén ndm men Pichia
pastoris X-33. Hién nay, cac nghién ctiu vé hé
enzyme phin huy lignin trong d6 c6 liginin
peroxidase van tiép tuc dudc cong bé.
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Trong nhiing nim gan day, d trong nudc da
c6 mot sd nghién ctiu vé enzyme phan huy
lignin bao gém lignin peroxidase, laccase va
mangan peroxidase da dudgc cong bd. Cac nghién
ctiu déu tap trung vao cac vi sinh vat (chti yéu
12 ndm méc) c6 kha ning sinh téng hgp mot
hofic mot s6 enzyme thudc hé lignolytic va
nghién ctiu ting dung cta ching trong viéc xu ly
cac thanh phan polyphenol trong cac hdp chat
khé phan hay (Pang Thi CAm Ha va cs., 2009)
hodc cac nghién ctu vé cac ching ndm mdc ban
dia dé xti 1y cac hop ch4t lignin ti nén d4t tham
canh lda tai dia phuong (V6 Thi Ngoc CaAm va
cs., 2015); cac nghién ctu tng dung hé enzyme
phan huy lignin dé xt Iy moét s6 phu pham noéng
nghiép nhu rom, ra, bd mia, ba dong riéng
(Trinh Thi Thu Thay va cs., 2015) hay nghién
ctiu ing dung cua lignin peroxidase va laccase
trong xu 1y bot gidy (Phi Quyét Tién va cs.,
2011). Do hé enzyme phan huy lignin c6 nhiéu
tiém nang Gng dung trong thuc tién nén nhiing
nghién ctu vé hé enzyme nay van tiép tuc dudc
thuc hién.

Chiing ndm moéc TL4 13 ching dude danh
gi4 c6 kha ning sinh téng hop enzyme LiP. Dé
khai thac hiéu qua tng dung cia enzyme LiP tu
ching ndm TL4 nay, viéc x4c dinh céc dic tinh
cd ban cua LiP 1a can thiét. Do d6, ching téi
khéo sat viéc thu nhan LiP ngoai bao tit ching
TL4 va xac dinh mot s6 dic tinh cia enzyme dé
lam tién dé cho viéc ting dung enzyme LiP xt ly
phu ph4m néng nghiép.

2. PHUONG PHAP NGHIEN CUU

2.1.Vat liéu

Ching ndm muc tring TL4 phan lap tir gb
muc dudce cung cip bsi B mon Sinh hoc phan ti
va Cong nghé sinh hoc tng dung, Khoa Céng
nghé Sinh hoc.

2.2. Phuong phap
2.2.1. Nuéi cAy ndm TL4 trén méi truong
Iong Basal

Mb6i truong Basal 10ng 14 méi trudng t6i uu
dung dé sinh tdng hgp cac loai enzyme thudc
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nhém lignolytic (nhém enzyme phan huy lignin)
(Mikiashvili et al, 2011). Chung nidm méc cb
kha nang sinh téng hop lignin peroxidase dudgc
tién hanh nuéi trén méi trusng Basal 1ong pH 6
§ 28°C trong 5-7 ngay. Sau d6, toan bd dich nudi
va sinh khéi t&€ bao duge thu nhan dé dung cho
cac nghién ctu tiép theo.

2.2.2. Xac dinh hoat tinh lignin peroxidase
- Xac dinh hoat d¢ lignin peroxidase
Phuong phap xac dinh hoat d6 LiP dugc

tién hanh theo phuong phap tiéu chuin mé ta

bdi Sigma véi co chat dic hiéu ABTS 9,1 mM.

0,06 ml dung dich ABTS 9,1 mM dugc trén véi

0,1 ml dich enzyme (miu do6i chting thay

enzyme bing nuéc cat) va 0,1 ml H,0, 3% sau

d6 bd sung 2,74 ml dém kali phosphate 100 mM

pH 5. Hon hop dude 4 6 nhiét dd 25°C trong 10

phit va tién hanh do mat do6 quang & buéc song

405 nm (0D405). S6 don vi hoat do6 ctia LiP dudc

tinh theo céng thic phia duéi.

Dinh nghia mét don vi hoat d6: Mot don vi
hoat d6 lignin peroxidase sé oxy héa 1 um ABTS
(2,2" azino bis 3 ethylbenzthiazoline-6-sulfonic
acid) trong 1 phut 6 diéu kién pH 5,0 va nhiét
dd 25°C.

- Cong thtc tinh hoat do

AA x V x df
t x 36,8 x V,

Trong d6: U la hoat d6 enzyme (U/ml); t
(phtt) 14 s& phut tién hanh thi nghiém; 36,8 1a
hé s thay ddi & buée séng A,./phit trén 1 don
vi hoat dd cia peroxidase 6 pH 5, 25°C trong 3
ml hén hgp phan tng; df 1a d6 pha loang; V. 1a
thé tich enzyme (ml); V 1a tdng thé tich phan
ting (ml); AA 14 gia tri OD & budc séng 405 nm
ctia 6ng thi nghiém so véi 6ng déi ching.

Hoat d6 riéng ctia enzyme xac dinh theo
cong thic:

yo B

P

Trong dé: U 1a hoat dd riéng ctia enzyme (Ulg
protein); E 12 hoat d6 caa enzyme (U/ml); P 1a
ham lugng protein trong dung dich enzyme (g/ml).

2.2.3. Xac dinh ham lugng protein

Ham lugng protein dugc xac dinh theo
phuong phap Lowry et al. (1951).

2.24. Két tia enzyme thu tir méi truong
nuéi cay

- Két tua bang ethanol 96%

Tién hanh két tia 10 ml dich enzyme LiP
trong ethanol lanh (4°C) & cac ti 1& khac nhau
tng véi ti 1é ethanol 96% so véi dich chiét
enzyme la 1:1, 2:1, 3:1, 4:1, 5:1, 6:1. Sau d6 dung
dich dugc ly tAm lanh & téc d6 6.000 vong/phit
trong 10 phut dé thu tua rdi hoa két tia trong 3
ml dém CH,COONa 50 mM pH 5. Hoat do
enzyme thu dugc ¢ cic ti 1é ethanol khac nhau
sé duge so sanh dé xac dinh ti 1é dung
moi/enzyme thich hgp.

- Két tua bang mudi trung tinh

Tién hanh két tha 10 ml dich enzyme tho
véi muéi (NH,),SO, bao hoa & néong do bao hoa
khac nhau (%): 50, 55, 60, 65, 70, 75. Ly tam
lanh thu tta véi téc d6 6.000 vong/phit, trong
10 phit. Thu cén tta va hoa trong 10 ml dung
dich dém CH,COONa 50 mM, pH 5. Két qua
hoat d6 enzyme thu dugc & cic ti 1& mudi
(NH,),S0, bdo hoa khac nhau sé dudc so sanh dé
lya chon ndng d6 muéi béo hoa thich hgp dé taa
thu enzyme.

M6t s6 chi tiéu dude st dung dé xac dinh
mot s6 déc tinh ciia enzyme LiP2 gom:

- Nhiét dé to1 uu

Anh hudng ctia nhiét d6 dén hoat d6 caa
enzyme dugc khao sat bang cach thay déi nhiét
d6 khi tién hanh phan ting xac dinh hoat do
enzyme nhu mé td 6 muc 2.2.2. Dai nhiét do
khao sat 1a 20, 25, 30, 35, 40, 45 va 50°C. Nhiét
d6 cho hoat d6 enzyme LiP cao nhat dugc xac
dinh 13 nhidt d6 t6i uu.

- pH t61 uu

Dé xac dinh pH phit hop cho hoat dong xtic
tac cua LiP, mot dai cac dung dich dém cé pH ti
2 dé&n 7 duge chudn bi. Sau d6 tién hanh phan
ing enzyme (nhu muc 2.2.2) v6i cac dung dich
dém 1a cac pH tuong ting & trén. pH t6i uu tuong
ting v6i pH cho hoat d6 enzyme LiP cao nhat.
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- D6 bén nhiét

Enzyme LiP dudc U & cac nhiét dd khac
nhau tit 20-70°C trong cic khoang thoi gian
khac nhau (30, 60, 90 va 120 phut). Sau dé dich
enzyme nay dugc tién hanh xic dinh hoat do
theo phuong phap md td 6 muc 2.2.2. Hoat do6
con lai theo thoi gian duge quy d6i theo phéan
tram so v6i thoi diém ban dau dé danh gia @6
bén déi véi nhiét d6 ctia enzyme.

- Do bén pH

Enzyme duge chuén bi 4 6 cac pH khac
nhau (tit 2 dén 7) sau d6 dé trong khoang thoi
gian 30, 60, 90, 120, 150, 180 phiit va tién hanh
xac dinh hoat d6 theo mé ta ¢ muc 2.2.2. Hoat
do con lai theo gian duge quy déi theo phan
tram so v6i thoi diém ban dau dé danh gia @6
bén pH ctia enzyme LiP.
700
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2.3. Xt 1y s6 liéu

Cac thi nghiém dugc thuc hién 3 lan, 14y
két qua trung binh. S¢ liéu dudc xi ly bing
phéan tich ANOVA trong Excel 2016.

3. KET QUA VA THAO LUAN
3.1.

peroxidase ctua TL4 trén méi truong Basal

Kha niang sinh tdng hop lignin

Két qua xac dinh hoat d6 lignin peroxidase
do chting TL4 tao ra trong méi truong Basal
dugc thé hién & hinh 1.

Hinh 1 cho th4y ¢ nhiing ngay dau cua giai
doan sinh trudng (ngay 3-5) lugng LiP tao ra
khéng cao (hoat d6 téng LiP téng s6/ml chi tit
12-85 U/ml). Dén ngay thi 6 lugng enzyme LiP
tao ra tang cao dat gan 500 U/ml va cao nhat &

6 7 8

Thoi gian nudi cay (ngay)

Hinh 1. Anh huéng cua thoi gian dén kha nang sinh tong hop LiP
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ngay thi 7 ludng enzyme LiP trong moi trudng
dat 576,17 U/ml sau d6 giam dan & nhiing ngay
ti€p theo. C6 thé giai thich 1a dén ngay tha 7
kha ning sinh tdng hop enzyme cao nhét sau d6
ching TL4 khéng sinh téng hop thém niia hoic
hoat d9 enzyme sé giam dan theo thdi gian,
dong thoi Iic nay chiing ndm méc TL4 bude vao
giai doan suy thoai do nguén dinh dudng bi can
kiét nén hoat dd enzyme sé gidm trong cac ngay
tiép theo. Nhu vay, chung TL4 sinh téng hdp
enzyme tot nhit sau 7 ngay nubi cdy. Ké&t qua
nay duge dung dé thu nhan enzyme phuc vu cho
cac thi nghiém tiép theo.

3.2. Thu nhan va tinh

peroxidase tir chiing nim méc TL4

sach lignin

3.2.1. Tinh sach lignin peroxidase bing
ethanol 96%

Két qua hoat dd va hoat d6 riéng LiP sau
khi tta bing ethanol dudc thé hién & hinh 2 cho
théy khi thay d6i ti 1& ethanol 96% thi hoat d6
LiP ciing thay déi theo. Véi ti 16 két taa 1:1 dau
tién thu dude hoat d6 la 237,67 U/ml, hoat do
riéng dat 382,15 U/mg protein, khi tang dan
lugng ethanol 96% thi hoat d6 enzyme cling
ting theo, cu thé ¢ ti 16 4:1 thu dugc hoat do
enzyme cao nhat 1a 406,43 U/ml, hoat d0 riéng
dat 516,28 U/mg protein. O ti 1& nay, kha niang
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két tta enzyme lignin peroxidase tot. Cac phan
tl ethanol tach hét 16p phan ti nudc bao quanh
phan ti protein va lam ting kha ning két tua
ctia LiP. Khi tiép tuc téng ti 1é ethanol 1én thi
hoat do va hoat d6 riéng ctua LiP gidm xuéng.
biéu nay dudgc giai thich réng cang tang lugng
dung méi, hang s6 dién moi trong hdn hop giam
quéi mtc gay bién tinh khong thuan nghich lam
pha huy protein vi vay hoat d6 enzyme giam. Dé
thu nhan enzyme LiP bang ethanol 96% thi ti 1é
ethanol:enzyme tot nhat 1a 4:1.

3.2.2. Tinh sach lignin peroxidase bang
muéi (NH,SO,

Hinh 3 cho thiy hoat dd riéng ctia LiP thu
duge sau khi két tiia bang muédi trung tinh
(NH,),SO, thay d8i theo d6 b&o hoa cta mudi.
Khi nong dé mudi bdo hoa tang tit 50% lén 55%
thi hoat d6 riéng cua enzyme thu dugc ting ti
436,02 U/mg protein 1én 595,28 U/mg protein.
Khi néng @6 mudi bao hoa tiép tuc tang lén 65%
thi hoat d6 riéng ctua LiP thu dudc giam nhe
xudng con 456,26 U/mg protein. Tiép tuc ting
noéng d6 bao hoa ctia muéi thi hoat do riéng cua
enzyme giam xuéng con 220,12 U/mg & néng do
75%. Hoat d6 enzyme thu dugce sau khi két taa
bing mudi trung tinh (NH,),SO, khéng cé su
thay déi nhiéu & cac ndng d6 bao hoa tit 50% dén
75%. Nhu vay, c6 thé thay ring & cac ndng d6 bao
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hoa khac nhau cta (NH,),SO,, mic du hoat do
enzyme khong thay d6i nhiéu nhung hoat d6
riéng c6 su khac nhau rs rét. Diéu nay chiing té
cac nong @6 mudi khac nhau sé co tac dung loai
bd cac protein tap (khdong phai LiP) khac nhau.
Khi hoat d6 riéng cang cao thé hién d¢ tinh sach
cua enzyme cang cao. Vi két qua thu dude, co
thé két luan st dung néng d6 55% d6 bao hoa
caa (NH,),SO, phit hgp dé thu nhan LiP.

3.3. Dac tinh cua lignin peroxidase tu
chiung T14

3.3.1. Nhiét dé toi uu

Két qua 6 hinh 4 cho thay khi nhiét d6 ting
tit 20°C dén 30°C hoat d6 lignin peroxidase ciling

tang din ti 172 U/ml dén 239 U/ml. O mic
nhiét 40°C dén 70°C hoat do enzyme bit dau
giam dan, cu thé ¢ muc 40°C hoat d6 enzyme
giadm xudng con 165 U/ml va khi tang 1én nhiét
do6 1én t6i 70°C hoat d6 enzyme chi con 98 U/ml.
Nhu vay, nhiét @6 t6i uu cho hoat dong cta
lignin peroxidase ti& chung TL4 1a 30°C. Mic
nhiét d0 nay thidp hon so véi ching nidm
Phanerochaete chrysosporium la 37°C (Tien &
Kirk, 1984), va cao hon mitic nhiét d6 t6i uu cta
2 chung n&m Phlebia radiata va Phlebia
tremellosa la 25°C (Hatakka et al., 1991).

3.3.2. D6 bén nhiét

Hinh 5 cho thay & cac nhiét do thédp, trong
khoang 20-30°C enzyme lignin peroxidase kha
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bén, hoat d6 enzyme nay duy tri 6 mtc 90% sau
120 phut. Cu thé & 20°C hoat d6 LiP gidm tut
100% xudng con 94,17% ting véi 210,16 U/ml
sau 120 phut, con & 30°C hoat d6 LiP giam tu
100% xudng 89,1% sau 120 phit. O cac nhiét do
cao hon trong khoang 40-70°C hoat d6 enzyme
gidm manh sau 90 phit. Cu thé, § 70°C sau 120
phit hoat dd enzyme chi con 20,37% so v6i méc
30 phut. Do d6 c6 thé két luan lignin peroxidase
tt chung TL4 bén nhiét ¢ khoang 20°C vi sau
moc thoi gian 120 phut hoat d6 LiP giam nhe
con 6 mtc 90%. Trong khi d6 LiP ctia ching
ném soi Aspergillus spp. hoat déng 6n dinh trong
khoang nhiét @6 10°C dén 50°C trong 2 gio va &

60°C hoat d6 ctia Aspergillus spp. chi con 25%
tu P
chrysosporium hoat dong khong én dinh & nhiét
d6 trén 35°C (Aitken & Irvine, 1989). 0 nhiét do
20°C sau 120 phut hoat d6 enzyme con 89,1% so
v6i hoat d6 6 30 phiit.

sau hai gis. Lignin peroxidase

3.3.3. pH t6i vu

Két qua khao sat hoat d cua LiP thu nhan
tit chiing TL4 khi & 6 cac pH dém khac nhau
dugc thé hién qua hinh 6.

Enzyme LiP do ching TL4 sinh ra c6 hoat
dong xtc tac phan ing manh trong khoang pH
axit tit 2,0 dén 5,0, cao nhat 6 pH 4 (hoat do LiP
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465,37 U/ml). Trong cac khoang pH ti 6,0 dén
7,0, hoat d6 enzyme gidm xuéng con 312,23
U/ml (pH 6,0) va 285,89 U/ml (pH 7,0). Nhu
vay, c¢6 thé két luan ring LiP tit ching TL4 c6
pH t6i vu 1a pH 4,0 va day l1a enzyme hoat dong
tot 6 pH axit. Mot s6 cong bd vé pH t61 vu cta
LiP cling trong khoang axit dudc biét dén 1a pH
toi uu cua chung Aspergillus sp. pH 2,5
(Fakoussa & Hofrichter, 1999); chung P.
chrysosporium BKM -F- 1767 véi pH t6i uu 1a
3,0 (Tien et al, 1986) va pH téi uu cua chung
Cunninghamella elegans la 6.0 (Kirkpatrick &
Palmer, 1989) hay cong bd ctia Sahadevan et al.
(2016) vé pH thich hgp cho LiP trong khoang
rong tir 4 dén 11.

3.3.4. D6 bén pH

Hinh 7 cho th4y, pH t61 uu cua LiP thu tu
chiing ndm méc TL4 1a 4,0; tuy nhién enyzme
nay bén ¢ pH 2,0 va pH 3,0 hon pH 4,0. Cu thé
14 sau 3 gio 6 pH 2,0 hoat d6 caa LiP van con
78,97% so ban diu. O pH 3,0 hoat d6 enzyme
sau 3 gid con 97,87%. Trong khi d6 6 pH t61 uu
sau 3 gié hoat tinh con lai 72,14%. Khi d6 pH
téng, do bén theo thdi gian ctia enzyme giam.
Cu thé & pH 7 hoat d6 enzyme chi con 27,96% so
v6i & thoi diém ban dau. Nhu vay, c6 thé két
luan lignin peroxidase hoat dong bén nhat 6 pH
3,0. Trong khi d6 LiP thu ti ching nidm sogi
Aspergillus sp. bén & khoang pH 2,0-6,0 va hoat
dong khéng 6n dinh 6 pH 7,0 (Fakoussa &
Hofrichter, 1999).

4. KET LUAN

Chting ndm méc TL4 sinh téng hop enzym
LiP cho hoat d6 cao nhat trong moéi trudng Basal
sau 7 ngay nudi cdy. Enzyme LiP c6 nhiét d6 va
pH t6i wu 1an lugt 1a 30°C va 4; LiP hoat dong 6n
dinh 6 20-30°C trong 2 gic, bén 6 pH 2-4 (sau 3 gio
hoat d6 van con hon 70%). Chiing ndm muc tring
TL4 c6 tiém nang cao trong viéc thu nhan enzyme
LiP dé xt 1y modi trudng hogc tién xt 1y cac phu
pham néng nghiép cé sinh khéi 16n.

LJi cAm on
Nhém téac gia xin chan thanh cam on Hoc

vién Nong nghiép Viét Nam da cap kinh phi dé
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tai (mé s6 T2016-12-48) dé thuc hién mot phan
ndi dung caa nghién ctiu nay.
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