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TOM TAT

Laccase la @t enzym céung ding céng nghip rat rong rédi. Laccaseur Trametes
versicolorla enzym c6 th oxy hoa ki I6n va 1a ngan gen lip din cho nghiéneu biéu hi¢n
enzym. Laccase 1IrtT. versicolor06 dugc biéu hién trongA. niger D15#26lccl 1.8B, \6i co
chit cam ung |a glucosedat haat do cao nlat 4250 U/L sau 7 ngay nuditoc do lic 200 v/pht,
pH 6. Laccase tabthop da dugc tinh cké nho két tia phandoan Wi ammonium sulfate 40 % -
80 % b&o hoa 4 °C va gic ki trén 6t Hitrap Q Fast Flow & gradien NaCl 0 — 1 Mdat hiéu
suit thu i enzym 26 %, hat d6 riéng 34,7 U/mg proteining 41,19 4n so i enzym thé.
Laccase tinhz&h c6 kidi lugng phan i 70 kDa, p#n ung ©i vu ¢ nhiét d6 45°C va pH 4.
Enzym Ign trong khdng nhit d6 tir 30 — 35°C va pH 4 - 6. Cac théng gong hoc aia laccase
trong ptin tng Wi ABTS 13 Ky, 1,35 HM; Viax 53,14 pM/phit; Kea 10,42 x 108 va KeofKin
7,72 x 16uM's’ cho thiy enzyme hat dong higu qua trong oxy héa e chit ABTS.

T kho&: Laccase, Trametes versicolor,Aspergillugnigl5#26, ABTS, mediator

1.PAT VAN PE

Laccase (EC 1.10.3.2) ladmpolyphenol oxidase ¢fa nhéu nguyén i dong trong trung
tam xuc tac va thong duoc goi la polyphenol oxidasda dong. Laccase cé khning xudc tac
phan tng chuygn hoéa lwp chit phenol thanh cacdg quinin va sauldé oxy héa ching thanh
quinon, plan wng oxy hoa gn lién voi sy khir phan & oxy tao thanh méc. Laccaselugc ing
dung g réi trong cac nganh cong nghibao gm tiy tring giy, tiy mau @a thue nhom
vai, loai bo hop chit phenol a trong mrou, khr déc méi trrong, trong &n xuat nhién léu sinh
hoc...Laccase c6 ththu nHin tir vi khuan, thrc Vit va con tring ning Wi hoat tinh han ché.
Cé4c laccase trongim dugc quan tdm nldu hon do khi nang x(c tac aa ching. Cac aimg tng
hop laccase trongrtnhién throng cé hat tinh thip vadoi hoi cac chit cam ang to enzym i
gia thanh cao. Trong éhgian din day viéc sin xuit laccase tai& hop da gép phn giam di tinh
phic tap cia qué trinh |én merdmg hyp enzym.

Cac ¢ thdng da duoc sr dung dé biéu hién laccase thanh cong ckién nay bao §m vi

khuin, im men va Am syi. Laccase ku hign trong vi khdn va im men theong khong cho
phép thu nhn dugc enzym hat tinh cao do yéuan glycosyl hoa ga cac ngbn gen Am mjc.
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Hé thong biéu hién laccase trongam i c6 wu diém la thyc hién qua trinh glycosyl héaréng
tu nhr nAm mjc & trang thai tr nhién, cé kh ning tiét ra mdt luong In protein tai & hop. He
théng béu hién mim syi thanh céng ch yéu |a Aspergillus oryzae, A. niger, A. sojae,
Trichoderma reseetrong A. nigerduoc xem la ndt trong cac B théng biéu hien phb bién va
thanh céng nit [1, 2] do kh ning Hng hyp mot luong lon cac enzym taisthgp voi hidu stit
cao fon so i cac \at cha biéu hién khac. Cac congdb cho king laccase cé éhduoc biéu hién
véi hiéu suit 36,6%.

Trong bai bao nay, ching tai trinh badt kiua vé dong thai bng hoyp enzym, tinh g&ch va
dic tinh @ia laccase tabthop tir A. niger D15#26lccl 1.8B. Céac théngdsdong hoc phin tng
enzym (& dung @ chit ABTS) ding duoc tinh toan va tho luan.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién aru

Chang A. nigerD15#26 Iccl 1.8B béuq hién Iccl tir T. versicolor06, duoc cung @p boi
Vién Cong ngh sinh fpc-Cong ngh thuc pkam, Pai hoc Bach khoa Ha §l

Thanh plan méi terong nubdi @y nam moc

MT1 (g/l) — Mai treong thu baott: NaNOG; 85 mM; KCI 75 mM; KHPQ, 136 mM; MgSQ
1 M; glucose 5 %; agar 1 % va 1 ml durighdnguy&né vi lvong (1000 X bao &m: ZnSQ 288
mM, HsBO, 62 mM, MnC} 198 mM, FeS®278 mM, CoC} 238 mM, CuSQ@ 250 mM,
NaMo00,242 mM, EDTA 372 mM), pH 5.

MT2 (g/l) — Méi treong sinh éng hop laccase : MgSQ 7H,0 0,05 %; NaN@1 %;
KH,PO, 0,05 %; glucose 2,5 %; pepton 1 %; CySXD75 % va 1ml dungich nguyén{t vi
lwvong, pH 6.

2.2. Phrong phéap nghién @&u

2.2.1. Xaadinh hait do laccase wi 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphatd) (ABTS)
Dung dch phin tng enzym gm: 850 pl dung ith dém sodium acetate 0,1 M pH 5, 100 pl

ABTS 1 mM.U hdn hop nayé 27 °C trong 10 phut. B sung 50 ul enzym. $n déu hdn hop

phan ing so sanh & mau kiém ching sau ri phat phn ¢ng. Phin ang kiém ching sr dung
nuéc khr ion thay cho enzym

Mgt don vi hagt dé laccase lakong enzymdn thiét dé xtc tac oxy héa 1pumol ABTS trong
1 phité 27°C trong dung ¢th Zém sodium acetate pH 5

2.2.2. Xaetinh protein lang phrong phap Lowry
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Lay 2 ml dch miu vaodng nghém saudé b sung 1 ml dungidh C (Hin hop dung dch
NaCOs; 2 % pha trong NaOH 0,1 N va 5 % dunighdCuSQ.5H,0 pha trong sodium citrate 1 %,
theo t1¢ 50 : 1).Bé phin tng trong 10 phitdi bo sung 0,1 ml théc thir folin, saudé dé phan tng
Xay ra tlep trong 30 phut vao do hap thy maug budc séng 750 nm. Ba vaoduong chin BSA
vado hap thy ¢ budc séng 750 nrdé biét nbng do protein c6 trong @u phan tich [3].

2.2.3. XaaZinh duong khr theo plvong phap DNS

Ldy 1 ml dung dch miu cho vaoéng nghém cung i 3 ml dung dch DNS va ic déu.
Hon hop tiép d6 duoc dun s6i trong 5 phit va said dugc lam knh nhanhdi nhiét do phong.
Chuyén dung dch da lam ngéi sang binhiinh mrc dung tich 10ml va thémutic cit t6i vach.
Dya vaodudng chuin glucose 0 + 2 (mg/ml) vd hip thu ¢ budc séng 540 nndé biét nong do
duong khir cé trong riu phan tich [4].

2.2.4.Pi¢én di bién tinh protein trén gel polyacrylamide

bién di proteindugc thac hién trén gel polyacrylamid 12% theoyang phap Laemmli.
Tron 20 pl mu véi 5 ul dém mau (loading dye blue 4Xdan 0,1 M Tris HCI pH 6,8; 0,2 M
DTT, 4 % SDS, 20 % glycerol; 0,2 % bromophenol pbiien s6i trong 10 phut. Said 25 pl
mau duoc dua vao cac gng Wi thang chén protein (Fermentas)éti hanhdién di wi cuong
d6 dongdién 14 mA/2 gb. Gel sau khitién di duoc nhiwm quadém king dung dch Coomasie
brilliant blue, iy mau trong dungidh methanol: axit aceticudc (4 : 1 : 5) [5].

2.2.5.Pi¢n di khdng hin tinh, nhidm wi ABTS phat kin laccase

Dién di khéng bén tinhdugc tién hanh trén gel polyacrylamid 12 %.6hr20 pl miu Véi

5 pl dém mau (loading dye blue 4Xan 0,05 M Tris HCI pH 6,8; 0,5 % SDS, 10 % glycerol;
0,1 % bromophenol bludae phan g ¢ 27°C trong 10 phut. Sadé 25 pl nmu dugc dua vao
cac géng wi thang chén protein (Fermentas),éti hanhdién di wi cuong do dongdién 14
mA/2 gio & 4 °C. Gel sautién di duoc chia lam hai pin, mdt phin duoc nhidm voi Coomasie
Brilliant Blue dé xacdinh Vi tri cia c&c Bng protein, phn gel condi duoc sr dung dé xacdinh
bing hat tinh aia laccase theo caardic: Rra gel ing dém sodium acetate 0,1 M pH 5,
nhwm gel king dung dch 0,1 mM ABTS trong 10 phut chitn khi xuit hién cac king sang
xanh thi Kt thic (ling sang xanh chinh I&hg hat tinh dia laccase tabthop). Ghép hai pin
gel Wi nhau xaatinh king hat tinh va kibi luong phani cia laccase [6].

2.2.6. Thu baoit ndm nic tréndia thach

Bao fr chia rim moc thuduoc nhy cdy ndm moc trén moi teong MT1¢ 30°C trong 4 — 5
ngay. Thu baoitbang dung éch NaCl 0,9 %dém  bao fr trén bwngdém hong cu. Dich bao
tir sau khi thuluoc bio quan & 4 °C.

2.2.7. Nudi dy ndm nmvc va bng hop enzym

A. niger D15#26ccl 1.8B duoc nudi trong binh tam giac 250 ml céueh100 ml méi
truong MT26& nhiét do 30 °C, éc d6 lic 200 vong/phutai cac ongdd glucose; Aingdé CuSQ
(sir dung dung ith goc 1 % CuSQ tiét tring) va i 1¢ gidng cip bandau khac nhau; Cadiéu
kién khac gir nguyén bao@n pH 6; rﬁng d6 NaNQ; 1% va rong do pepton 1%Binh ki hy
mau va phan tich sinh Khnam mbc, mng do glucose, pH va ho d¢ laccase.
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2.2.8. Tinh ch laccase taid hop

Li tm 650 ml canh trong nudi dy n"im mbc ¢ 12.000 vong/phut,°€ trong thvi gian 15
phat. Dch enzym sau li tArdugc két tia phandoan véi (NH,),SO,40 % - 80 % b&o hoa@ 4 °C
quadém. Thu Kt tia cia cac phadoan, hoa trong 10 mtém sodium acetate 0,1 M pH 5icth
enzymduoc loai mudi qua @t milipore 30 kDa thu 6 ml, xatinh ham &rong protein va hat d6
enzym.Bua 3 ml dch enzym 1én @ Hitrap Q fast flow, B thong FPLC, Amersham Pharmacia
Biotech, d& duoc can king tnréc v6i dém sodium acetate pH Bgm A) véi téc do dong 0,5
ml/phit. Proteintuoc ria khoi cot nhy dém A véi NaCl gradient 0 — 1 Mdi téc do 0,5 ml/phit.
Thu cac phadoan sic ki 2 ml/phandoan, xacdinh protein va hat d6 laccase @a cac phadoan.

2.2.9. Khio satdac tinh @ ban aia enzym

Xacdinh pH i wu vads bén pH

Laccasetugc phan tich hat d6 tai cac pH &r 3 -7 (iém sodium acetate 0,1 M, pH 4 - 5 va
dém citrate — photphat 0,1 M, pH 3, 6 va Pg xacdinh @6 bén pH dia enzym, dungidh
laccaseduoc u trongdém sodium acetate 0,1 M (pH 4 - 5) &m citrate — photphat 0,1 M (pH
3,6 va7)trong 7 gi¢ 27 C. Sau i gio, xacdinh hait d6 laccase conal ¢ diéu kién tiéu
chun. Danh‘g|ado bén [accase theo % hobdo laccase coral so Wi déi chirng (hait d6 enzym
xacdinh ¢ diéu kién chtin).

Xacdinh nhit dg toi wu vads bén nhigt

Laccaseiugc xacdinh hait do tai cac nhét do trong dii tir 30°C — 60°C véi dém sodium
acetate 0,1 M, pH 4€¢ xacdinh d6 bén nhit cia enzym, enzynduoc u tai cAc nhét do kiém
tra trong 7 gi trongdém sodium acetate 0,1M, pH 4tGau noi gio, xacdinh hait d6 enzymo
diéu kién‘ tiéu chdn. banh gia % hat d6 laccase comal so Wi doi chang (hait 46 enzym xac
dinh ¢ dieu kién chuan).

Xacdinh hing $ dong toc enzym K, Vina, Va K

Thyuc hign phan ang enzym i co chat ABTS mdng do tir 0,1 — 1 mM,do d6 hap thy &
budc séng 420 nm trong 3 phat. Tinh,KVmay va Ky dua trén plrong trinhdong hoc theo
Lineaweaver va Burk [7].

3. KET QUA VA THAO LUAN
3.1.Pdng thai sinh tng hop laccase tai § hop tir A. niger D15#26 Iccl 1.8B
Ching A. niger D15#26lccl 1.8Bduoc nudi trongdiéu kign méi trong cé pH bandau
6,0 + 0,2, Bng d6 glucose 2,5 %, dng do CuSQ 0,075 %, Ién me 30 °C trén may dc 200

vong/pht. Thu 100 ml canhuting sau i ngaydé xacdinh sinh kigi, pH, rong d glucose va
haat tinh laccase. & qua duoc trinh bays hinh 3.1.
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Hinh 3.1.Dong thai sinhdng hop laccase taibthop tir A. nigerD15#26ccl 1.8B

Két qua cho thy A. niger D15#26ccl 1.8B sinh tréng manh & pha log i ngay 2 — 4, sinh
khéi dat cuc dai 14,9 g/l vao ngay th7. Laccaseéth dau duoc tich fiy trong canh trong ¢ ngay
nudi dy thir 2, &i d sinh toréng dia rim mjc ting nhanh va éng do glucose gim xudng nhanh
chong. Sinhdng hyp laccase mmh nhit khi canh teong dat pha can ing, rongdo glucose gim vé
gioi han (khang 1 mg/ml), va ha d¢ tich iy cuc dai vao ngay tir 7, dat 4250 U/L. Khi glucose
trong méi trrdng an, sinh kidi giam manh kéo theows giam cia laccase trong canhrding. Két qua
khdo satdong thai ong hyp laccase trong canhrtmg giandoan cho thy, sr tong hyp laccase khéng
gin lién wi sinh tong aia rim mbc. Két qua nay pha bip Vi nhan xét gia Vandertol-Vanier va
cong sr [8].

3.2. Tinh sach laccase taid hop

Viéc biéu hi¢n protein tai & hop c6 din dudi His — tag cho phépag tinh sich protein té
nén & dang lon dé thu nHin cac protein téidt hop c6dé tinh sich cao. Tuy nhién, Bii hién
enzym c6 gn dudi His-tag trong it sd treong hyp sau khi tinh &ch hait tinh enzym bgiam,
ngoai ra hiu suit thu i enzym khi & dung &t His - tag kha thp va khé ap dng trén qui mo
san xuit 16n. Tuy vao mc dich sr dung, khi cac laccaséuroc st dung & dang ché pham ki thuat,
khéng @n i nhu cu tinh ct enzym, c6 th thiét ké biéu hién cac laccase khdng mardgdi
Histidin. Ging vi Iy do nhr vy, trong nghién €u nay, laccasertT. versicolor 06 duoc biéu
hién trong mm mbc A. nigerD15#26ccl 1.8B khong gn dudi nhan biét Histidin. Bé lam sich
enzym, vi th laccasetuoc tinh sich wrong tr nhr laccaseit cac cling rim tr nhién.

Nhu d& trinh bay trong gim phrong phéap, enzym trong canhréng rim mjc A. niger
D15#26lccl 1.8Bduoc két tia phandoan voi (NH,),SOs 40 % - 80 % bao hoanhiét do 4 °C,
hoa tan kt taa trong 10mkém axetat natri 0,1M pH 5. & tia sau hoa tafurgc dura qua 6t loai
mubi millipore 30kDa thu 6 ml .

DPua dung dch enzym sau ko mudi 1én ot sic ki traodéi ion Hitrap Q fast flow, & thong
FPLC. Gt duoc can Bing tnrge véi dém sodium acetate 25 mM, pH Beido 0,5 mi/phit. Ra
cot v6i dung dch dém sodium acetate 25 mM, pH Sivgradient NaCl 0 — 1 M,5t do dong
0,5 ml/ phat, thu 2 ml/phadoan. Két qua sic ki dd thé hién trén hinh 3.2
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Hinh 3.2.Séc ki dd tinh saich laccaseitA. nigerD15#26ccl 1.8B trén 6t Hitrap Q f
ast flow, ra @t voi dém sodium acetate 25 mM, pH 5, gradient NaCI0 -1 M

Trong 7dinh thuduoc trén gc ki do, duy nhit protein thu 4i dinh $ 5 c6 hat tinh enzym.
Gradient NaCl 0 — 1 Mwbng nhr khéng héu qua, dinh protein bam @ dau tién dinh  5)
dugc nra rad nong dd NaCl khaing 1 M. Phanioan nay c6 éng hait d6 laccase 1483 U. Kin
tra mic d¢ tinh saich aia enzym trén SDS — PAGE chdiytphandoan chi cho ndt bang protein
duy nHit, enzymda duoc lam sch (hinh 3.3).

—28

28 —

—17

A B
Hinh 3.3.bién didd (A) SDS-PAGE va (B) PAGE (Zymogram)

A: M: Macker protein, 1: Enzym thé, 2: Enzym tisdth, B: M: Marker protein, 1: E tintash
nhuwm Coomassie brilliant blue R250; 2: E tinftl nhiwm ABTS 1mM

Két qua dién di PAGE — SDSduong $ 2, hinh 3.3A cho tly xuat hign mot bang protein
duy nhit c6 kich thrdc xdp xi 70kDa. Trén Zymogramiién di khdng bén tinh),duong $ 2,
hinh 3.3 B, viing oxy héavachit xung quanh ing protein cho thy day la laccase. Kdi lugng
phan tr cia protein laccase t& tgp xap xi 70 kDa, cao én khdi luong phani cia enzym gc
64 kDa. & khac nhau & khéi lugng phan i giira ching tai 6 hop va ching gc c6 tté do qua
trinh glycosyl héa &y ra trong @m mjc. Sr khac nhau & mic d glycosyl héa @#ng da duoc
bao céo la co ﬁnthaydm gitta enzym  nhién va tai & hop: mic do ting glycosyl héa @a
laccaseP. ostreatusbiéu hi¢n trongKluyveromyces lactig 11,3 % cao én so i chang gbc

302



Tinh sach va xac dinh déc tinh cda laccase tai t6 hop tir Aspergillus niger D15#26 Icc1 1.8B

[10], laccasett T. villosabiéu hién trongA. oryzaeting 10 % [11], & M. thermophilabiéu hién
trongA. oryzaeting 60 % [12]. Trong nghiénra nay, nirc d6 thayddi 1a 9,3 %, c6 th do mic
d6 glycéyl hoa caoita enzyme. Cacudc tinh sich laccasett A. nigerD15#26lccl 1.8Bduoc
tém tt trong king 3.1.

Bdng 3.1.Cac lréce tinh sich laccaseit A. nigerD15#26ccl 1.8B

fonm) | ineace | Protein | Hoatdd | pigusut | Micdd
TT | Céc lwde tinh sach téng % tong reng thu hoi tinh sach
L) (mg) | (U/mg) (%) (lan)
1 Enzym tho 650 5756 6838 0,8 100 1,00
Két taa phandoan
2 40% - 80% 6 2257 502 4.5 39 5,34
3 | Hitrap Q fast flow 2 1483 42,8 34,7 26 41,19

Két qua bang 3.1 cho thy laccase taid hop da duoc tinh cl¢, haat do riéng ting t
0,8 U/mg proteintén 34,7 U/mg proteinahg 41,19 4n so \6i enzym thd. Trong nghiénra cia
Bohlin va &ng sr, laccase taidt hop dwoc tinh sich wi hiéu suit chi dat 2 % va nic d6 tinh
sach dat 6,9 kn [1]. Ciing mbt nghién &u khac, véc tinh cté laccaseit P. cinnabarinustrong
A. nigerD15#26 chdat hiéu suit tinh sich 16 % [13]. Khi so sanhtm d6 tinh sich aia laccase
tai to hop tir A. nigerD15#26ccl 1.8B \6i cAc nghién €u khac cho tiy phrong phép tinh&ch
gua &t Hitrap QFFdat hiéu qua.

3.3. Khao séatdic tinh caa laccase taié hop
3.3.1.4nh heong aia pH vi laccase

Laccase tinha&h dugc xacdinh hat d6 trongdém sodiym acetate 0,1 M (pH 4 - 5) @ém
citrate — photphat 0,1 M (pH 3, 6 vad727°C dé xacdinh pH ti wu. Két qua chi ra trong hinh 3.4

120000 100 M
o 90 N>
100000 £ 80 -
= g 70
= 0000 - S 60
3 = 50
5 =1
S G000 g 207
= w30 -
T 40000 - g 20 -
4 E 10 -
T = 5
20000 = ‘
| I 2 0 1 % 3 4 5 6 7
0 T f Théigian (h)
pH3 @ pHS  pHG  pH?Y —e—pH3 —8—pH4 —+—pHS5 —&—pHG6 —+—pH?7
A B

pH tbiwu
Hinh 3.4.Anh hrong aia pH ti hoat do (A) vado bén pH (B) dia laccaseutA. nigerD15#26ccl 1.8B
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Laccasett A. nigerD15#26ccl 1.8B c6 ph pH hait dong tir 3 - 6, pH 6i wu aia laccase
tai t hop 1a 4 (@ chit ABTS trongdém sodium acetate 0,1M - hinh 3.4 A). Theo nghién c
cia Han va cs, pHét vu tir ching d¢ic T. versicolorla 3 [14]. Do enzym @¢ c6 tt chira ci
isozym laccase | va laccase Il diywiéc so sanh khéng it sy chinh xac. Khi so sanh pHit
wu ocia laccasett T. versicolor biéu hién trong cac # chi khac nhr trong m men'.
lipolytica, pH ©i uu & 3 trong tr v6i chung ¢bc [15]. Enzym bdu hién trongP. methanolicacé
pH t5i wu & 5 [16]. Nhr vay, pH ©i wu giita ching tr nhién va cac aing tai 6 hop phu thudc
vao céac A thong béu hién.

Enzym laccase tabthop bén trong moi trong axit yu pH 4 — 6 (hinh 3.4 B), saudingio
11 tai cac pH nay hat d6 enzym con khing 95 — 96 %, sau 7h haat do van con hi 60 — 75 %;
tai pH 5 sau 7 g@i Van gitt dugc hon 82 % hat d6. Enzym hoan toan khong tai pH 3, nt
hoan toan hat tinh sau 6 gio u tai pH nay. Enzym §c cia T. versicolorchi bén & pH 3 Wi
dém sodium acetate 0,1 M trongphmio u [14]. D6 bén pH dia enzym taid hop cao lin so \bi
enzym @c. Kha nang hait dong %t caa laccase trong mdiubng axit yu cho phép khing sr
dung enzym éng, dic biét trong © trg qua trinh thy phan lignin é@a nguyén Bu
lignocellulose.

3.3.2.4nh hrong aia nhigt dg téi enzym

Nhiét d6 haat dong aia enzym tinh &h duoc kiém tra trong di tir 30 — 60°C Véi co cht
ABTS 1mM trongdém sodium acetate 0,1 MitpH 4. D6 bén nhiét caa cké phim dugc kiém
tra sau khia enzymé céac nhét do khac nhauit 30 °C — 60°C trong vong 7 @i, két qua duoc
trinh bay trong hinh 3.5
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Hinh 3.5. Anh hréng aia nhit do t6i hoat do (A) vado bén (B) laccase
tr A. nigerD15#26ccl 1.8B

Nhiét do hoat dong aia enzym &m trong khéng 30°C dén 60°C (hinh 3.5 A), nkéit ¢ toi
uu cia laccase taiothop la 45°C, thip hon so i nhiét do ti vu 50 °C cia enzym §c
T. versicolor[14]. Laccase taithop tir T. versicolorcé nhét do t6i vu kha cao nilaccase Biu
hién trongP. methanolicacé nhét do tdi wvu 50°C. Nhr vy, nhiét d6 t6i vu cia laccasett
A. nigerD15#26ccl 1.8B thip hon so i chang ghc va trong cacdbiéu hign khéc.

Laccase tai& hop giit duoc haat d6 sau 1 gy u ¢ 20°C — 50°C, hait 46 enzym con 71 —
98 %, sau 7 @it ¢ 30°C — 35°C haat tinh enzym conal trén 50 %, ning sau 1 gi i 6 60°C
hoat 6 enzym chcon 32 %. Nhin chung, laccaserim moc kém f&n, & 70 °C enzym chben
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trong 1 gb va 80 °C trong 10 phit. Laccase@. lucidumbat haat ngay hp tirc & 60°C, trong
khi d6 laccasett M. albomyces6 khi nang chu dugc nhigt d6 60 °C trong 5 gb. Theo nghién
ciru cia Han va éng sr, T. versicolorbén ¢ 50°C sau 4 gi u [17]. Nhr vy, enzym taié hop

khong duoc cii thién tinh kBn nhiét, d6 bén nhiét cia nd ch twong duong Wi tinh chit caa

enzym @c [14].

3.3.3. Hing $ dong hvc aia phin#ng enzym

Laccase | 6a T. versicolorbiéu hién trongA. nigerD15#26ccl 1.8B c6 gia irK,, déi véi
ABTS khéa nid, dat 1,35 uM, nb hon gia ti K,, caa laccaseut nhién va cac amg biu hién
khac. Theo nghiénaei cia Han va cs [14] giditK,, caa T. versicolordat 12,8 uM, K, caaT.
versicolor biéu hién trong @m menY. lipolyticala 50 pM [16]. \6i K, thé hién &i rc caa
enzym i co chit (& nong do co chat nho), enzym taid hop co i lrc lon v6i co chit ABTS, c6
thé dat duoc toc do phan ung i da ngayo cac @ng do co chit thip. Gid ti V.« cia laccase
kha cag dat t6i 53,14 x 16 pM/phit bn hon nhu so Wi V. cia ching gc T. versicolor
(8125,4 uM/phat) [14] va cac ahg T. versicolorbiéu hign trong am menyY. lipolyticadat 426
UM/phat [16].Gia ti Ky cia laccased. niger D15#26ccl 1.8B la 10,42 x 10(sY) 16n hon rat
nhiéu Ian so Wi chang dgic T. versicolor(5865 &) [5] va so Wi chang T. versicolorbiéu hién
P. pastoris(5899 §") [18]. K.y cho tHy enzym nghiénieu c6 kh ning xuc tac chudn héa o
chat rat 16n, khaing 10 tréu phan #/gidy. Khi so sanh B qua x(c tac @a laccase, giaitr
K.a/Km cia enzym nghiént dat t6i 7,72 x 16puM™s?, cao lon nhiéu so Wi enzym @c va cac
chang biéu hién khac, cho ty hiéu qua xic tAc @a enzym thu nin.

4. KET LUAN

Laccasetuoc tong hyp tir A. nigerD15#26ccl 1.8B trong canh dong giandoan, dat cuc
dai sau 7 ngay nudiy tai gitta pha can ing aia rim mbc, tich fiy haat d6 cuc dai 4250U/L.
Viéc tong hyp laccase khongig lién voi pha sinh trong, c6 e goi ¥ cho khio sat k thuat 1én
men bén liéndc (fed — batch) nang cacéhiqua Ién men trong cac nghiérrie sau nay. Laccase
dangduoc tiép tuc nghién éu khao sét kia nangung ding trong cac nghiénia tiép theo.
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ABSTRACT

PURIFICATION AND CHARACTERIZATION OF RECOMBINANT LACCASE FROM
ASPERGILLUS NIGER15#26lccl 1.8B

Nguyen Thi Phuong M4iLe Quang Hok To Kim Anh'

! School of Biotechnology and Food Technology, Hahwversity of Technologyfood
technology faculty, Hatay Community College

Email: tokimanh@mail.hut.edu.vn

Laccase is an interesting enzym thanks to its vagplication in the industry. Since
complexity of reducers for natural enzymes, thedpotion of recombinant laccase using simple
reducers attracts scientists worldwide. Lacceen Trametes versicoldd6 was expressed i
niger D15#26 using glucose as an ideal reducer, achieigkeest activity of 4,250 U/L after 7
days of incubation at 200 rpm, pH 6. The studiedysre was purified by fractionation with
40 % - 80 % saturated ammonium sulfate then elotethe Hitrap Q Fast Flow with a gradient
NaCl 0 — 1 M. The purification yield was of 26 %he&ving a specific activity of 34.7 U/mg
protein, increased 41.19 folds to the native offee recombinant enzyme had a molecular
weight of 70 kDa and optimal temperature and pHtierreaction (with ABTS) of 48 and pH
4, respectively. The enzyme was stable at a teraperdrom 30 — 38C and pH 4 — 6, having
Km 1,35 UM; Viax 53,14 x 10 uM/min™; K5 10,42 x 160s™ and Ko/Kp, 7,72 x 16 pM™'s™ with
ABTS showing its highly catalytic ability.

Keywords:laccaseTrametes versicolpAspergillus nigeD15#26, ABTS, mediator.



