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SUMMARY

Laccase is an enzyme in the lignin-degrading enzyme system, a group of multicellular oxidizing enzymes nucleus
copper that catalyzes , the reduction of 4 oxygen electrons to form water. It applied to treat various kinds of
agricultural and industrial wastes worldwide. In this research, the laccase of Fusarium oxysporum was optimized
the enzyme activity in Pichia pastoris. As the result, the Folacl gene was examined with a pair of primers AOX1
with size is 2,2 kb and 2,4 kb, leading the recombinant laccases protein (Folacl) was producted in Pichia
successfully. SDS-PAGE indicated the molecular mass of Lacl was 76 kDa approximately. P. pastoris
recombinant laccase biosynthesis was highest when cultured at 25°C, 210 rpm, initial cell density ODesoo = 1,
methanol 2%. The obtained enzyme specific activity reached 66538 U/mg after 4 culture date and protein
concentration was 0.9 ug/ul. Besides, enzyme reach to maximum activity at day 4™ (944,8 U/L); optimal pH 4.5;
optimal temperature 55°C; Cu?* promoted the enzyme activity to 131.8% compared to control samples without
Cu?* supplement. The kinetic parameters of the laccase is Km 13,58 mM and Vmax 59,88 uM/min with ABTS
showing its highly catalytic ability. Folacl was applied for decolorize the various kind of dye including basic dyes,
acid dyes, reactive dyes, azoic dyes. The results showed that most of cases, the enzyme have able to decolorize
about 50% of dye after 24hours of reaction. Especially Folacl can decolorize 82.7 % and 88.4 % in the case of
Indigo carmine and Remazol brilliant blue R respectively. To study the effect of mediator on the efficient of
decolonization, we added syringaldehyde (1mM), HOBT (1mM), vanaline (1mM) as mediators to the reaction, the
result indicated that syringaldehyde was significant improved the active of Folacl to decolorize bromothymol blue
(55.73%) and reactive black (75.43%); while HOBT was significantly improved the active of Folacl to decolorize
orange |l (34.01%); and vanaline was promoted the active of Folacl in the case of methylene blue (40,22%),
crytal violet (46.88%), and evans blue (89,50%).
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TOM TAT

Laccase |a mot enzyme trong hé théng enzyme phan hiy lignin, thuéc nhém cac enzyme oxy héa da nhan déng
xuc tac, phan ng khir 4 dién t& oxy tao thanh nwéc. N6 dwoc (ng dung dé xir ly cac loai chat thai néng nghiép
va cong nghiép trén toan thé gidi. Trong nghién ctru nay, laccase clta Fusarium oxysporum da dwoc tdi wu héa
hoat déng cGa enzyme trong Pichia pastoris. Két qua la gen Folacl dwoc kiém tra véi cdp mdi AOX1 c6 kich
thwéc 1an lwot 1a 2,2 kb va 2,4 kb, cho thay protein tai td hop (Folacl) da biéu hién & Pichia. Két qua SDS-PAGE
cho thay khéi lwong phan tt& cla Folacl xap xi 76 kDa. Qua trinh sinh tdng hop laccase tai t& hop & P. pastoris
cao nhat khi dwoc nuéi cdy & 25°C, 210 vong / phit, mat do té bao ban dau ODeoo = 1, methanol 2%. Hoat do
riéng cta enzyme thu dwoc dat 66538 U/mg sau 4 ngay nudi cdy va néng do protein 1a 0,9 pg/pl. Bén canh do,
enzyme hoat dong tbi da & ngay thir 4 (944,8 U/L); pH tbi wu 4,5; nhiét d6 tdi wu 55°C; Cu?* thic day hoat tinh
cla enzym lén 131,8% so v&i mau ddi chirng khéng bd sung Cu?* . Céac théng sé dong hoc cla laccase 1a Km
13,58 mM va Vmax 59,88 uM / phit véi co chat ABTS cho thdy kha nang x(c tac cta né rat cao. Folacl duoc
&ng dung dé khtr mau cho nhiéu loai thubc nhuém khac nhau bao gdm thuéc nhudém basic, thudc nhudém acid,
thudc nhudm reactive, thudc nhudm azoic. Két quéa cho thay hau hét cac trudng hop, enzyme khir mau dwoc
khoang 50% thuéc nhudém sau 24 gi®& phan &ng. Déc biét Folacl cé thé khtr mau 1an luot 1a 82,7% va 88,4%
trong trwéng hop mau Indigo carmine va Remazol brilliant blue R. D& nghién ctru &nh huéng cla cac chét
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mediator déi v&i hiéu qua khtr ion, ching t6i da bé sung thém syringaldehyde (1mM), HOBT (1mM), vanaline
(ImM) 1am chét trung gian cho phan tng, két qua chi ra rng syringaldehyde da cai thién dang ké hoat tinh cta
Folacl dé kht mau bromothymol blue (55,73%) va reactive black (75,43%); trong khi HOBT dwoc cai thién dang
ké& hoat tinh clia Folac1 trong qué trinh khir mau orange Il (34,01%) va vanaline da thic day hoat tinh cta Folacl
trong trwdng hop kh&r mau methylene blue (40,22%), crystal violet (46,88%), va evans blue (89,50%).

Tir khoa: Folacl, laccase, Pichia pastoris, thudc nhudm téng hop.

" Author for corresspondence: Tel: 0934824095; Email: thoadhspdn96@gmail.com
12



