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NGHIEN CU’U TAO BIEN CUC TYROSINASE TW
ASPERGILLUS ORYZAE TP01 VA UNG DUNG

TRINH THI THU HANG, NGUYEN THI XUAN SAM, ©O THI THU HUYEN, BDANG TH| THU

1. PAT VAN PE

. Tyrosinase (EC 1.14.18.1) la enzim thudc nhém polyphenoloxydase cé chtta ion kim loai
dong (Cu®™) trong trung tim hoat dong. Enzim nay xic tic phan ung hydroxyl héa cic
monophenol thanh o-diphenol va oxi héa o-diphenol thanh dopaquinone [5].

Tyrosinase dugc nghién ciru tir nhiéu nam qua va di dwoc tmg dung mot cich rong rii
trong nhiéu linh vyc nhu y hoc, cong nghiép thuc phém, xtr If va phat hién 6 nhiém hop chat
phenol trong mdi trudng... dic biét tao dién cuc tyrosinase dé phan tich nhanh cic hop chét
phenol trong nudc thai va trong cic néng san thyc phim. Uu diém Ién nhat cia dién cyc
tyrosinase 12 thiét bi nhé gon, thoi gian phén tich nhanh, gid thanh ré, két qua chinh xéc [1, 6, 7].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu va hoa chét

- Tyrosinase tir nam méc Aspergillus oryzae TPO1.

- Hoé chit: L-DOPA, Catechol, L-Tyrosine, Phenol, L- ascobic, 3-Mertacapton ethanol,
EDTA, Tris-HCl, Acrylamide, Bromphenol blue, methanol ... hang Sigma (My), Merk (Puc) va
mot sO hod chat thong dung khéc.

- Vi diﬁf:n cuc do Vién Qudc té dao tao vé khoa hoc vat liéu (ITIMS) Pai hoc Bich Khoa Ha
Noi cung cap.

2.2. Phwong phap nghién ciru

- Tinh ché tyrosinase béng phuong phap két tha aceton va sic ki trao ddi ion cot MonoQ
HR 5/5 trén h¢ thong FPLC [3].

- Kiém tra d6 tinh sach tyrosinase bang phwong phap dién di trén gel polyacrylamid SDS —
PAGE [3]

- Tao dién cyc tyrosinase bang dién cyc dién hoa.

- Ung dung dién cyc tyrosinase phat hién nhanh cdc hop chit phenol.

3. KET QUA VA THAO LUAN

3.1. Tach, tinh sach tyrosinase
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Dich enzim sau két tua béng aceton (1:1 v/v) dugc hoa tan trong dém Tris-HC1 20 mM, pH
7,5 (dém A) sau doé tién hanh chay sdc ki qua c0t trao ddi ion (Mono Q HR 5/5) trén hé théng
FPLC. Sau khi c4n bing boi dém A, protein enzim dugc ddy ra bang gradient 0 — 500 mM NaCl
(dém B) véi toc do dong chay 0,4 ml/phit, mdi phan doan thu 2 ml. Két qua phan tich thu dugc
& hinh 1. Trén sic ki d6 xuat hién 4 dinh d&u cho hoat d¢ tyrosinase lan luot 12 205 U/mg, 397
U/mg, 189 U/mg va 156 U/mg. Dich enzim thu dugc & 4 dinh cho chay dién di trén SDS-PAGE.
Két qua hinh 2 cho thdy ca 4 dinh déu xudt hién bing twong tng vai khdi lugng phén tir 67 kDa
va déu c6 hoat tinh tyrosinase, diéu nay thé hién tyrosinase tir A. oryzae c6 4 isozym phit hop véi
cong bd cua Halaouly (2005) [2].
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Hinh 1. Tinh ché tyrosinase qua cot trao ddi ion

MonoQ HR 5/5 trén hé théng FPLC
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Hinh 2. Két qué dién di cic méu tyrosinase

(M: Marker, 1: tyrosinase sau Kkét tua aceton, 2,3,4,5:

tyrosinase tir 4 dinh sau khi qua c6t MonoQ HR 5/5)

Bang 1. Két qua qud trinh tinh sach tyrosinase

(cot Mono Q HR 5/5)

Protein  (Tén thé Hoat do Mize do|Hicu Suét
TT |Cac budc tinh sach tdng (mg) tfchg(ml) . riéng til}h sach|thu  hoi
g (mg tong (U) (U/mgPr) (1an) (%)
1 |Dich enzim thd 12.750 500 137.700 10,8 1 100
2 |Sau tda aceton 2.758,8 100 70.432,2| 25,53 2,36 51,15
3 |Sau sic ki rao ddi ion| 212.7 20 43.550,3| 204,75 18,96 31,63

Két qua bang 1 phan tich v& muc d6 1am sach va hiéu suét thu hdi cho thdy ché phim
tyrosinase tir A. oryzae TPO1 sau khi két tia bang aceton va sac ki trao d6i ion qua ¢t Mono Q
¢6 muirc d6 tinh sach 18,96 lan va hiéu suat thu hoi dat 31,63%.

3.2. Nghién ciru tao dién cwe dién hoa tyrosinase

3.2.1. Nghién cutu cdc diéu kién co dinh tyrosinase trén dién cuc dién hod

- Anh hweong luong enzim c6 dinh 16i tin hiéu ra
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Tién hanh thi nghiém c6 dinh hdn hop enzim trén dién cuc vai lugng thay ddi tir 20 - 80 U,
dién cyc da gin enzim duoc dat 30 phiit trong hoi glutaraldehyt bdo hoa sau d6 cho phan tng
v6i co chét catechol 3 x 10* mM trong 5 phit. X4c dinh tin hi¢u dau ra béng cach do hiéu dién
thé gitta hai dién cuc. Két qua nhan dugc trén hinh 5 cho théy néng d6 enzim c6 dinh 12 50U cho
tin hiéu ra cao va én dinh nhét.

Tin hi¢u ra (mV)
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Hinh 5. Anh huong cua lugng enzim ¢ dinh t6i tin hiéu ra
- Anh hwong cua thoi gian 6 dinh enzim t6i tin hiéu ra

Phu 1én bé mat dién cuc hdn hop tyrosinase (50U), BSA (1,3 mg) va glycerol, dong thoi
dién cuc so sanh dugc phu BSA (1,3 mg) va glycerol, sau dé cho dién cuc vao binh chua hoi
glutaraldehyt bdo hoa. Ctr 10 phiit 1iy dién cuc ra dé kho va do tin hiéu ra (mV) véi co chét
catechol 3 x 10™* M. Thi nghiém duoc tién hanh cho dén phiit thir 80. Két qua & hinh 6 cho thiy
tai 30 phiit tin hiéu ra cao va 6n dinh nhét. Vay 30 phit 1a thoi gian thich hop dé ¢ dinh enzim.
Két qua nay tuong tu voi Kkét qua cua Tuan Mai Anh va cong su (2003) [6].

Tir cdc két qua trén cho thiy didu kién dé gan tyrosinase trén dién cuc t6t nhat 1a luong
tyrosinase 50U, BSA 1,3 mg dét trong hoi glutaraldehyt bdo hoa trong 30 phuit.

Tin hi¢u ra (mV)
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Hinh 6. Khao sét thoi gian ¢ dinh enzim
Khao sdt kha nang tdi sw dung cua dién cuc

Dién cuc tyrosinase dugc tién hanh do nhiéu 1an véi co chét catechol 3 x 10™* mM, pH 6,5
dé xac dinh kha nang tdi st dung cua dién cyc. Két qua trén bang 2 cho thay dién cyc c6 thé tai
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st dung dugc 12 1an tin hiéu ra van tvong ddi 6n dinh tuy nhién gid tri tin hiéu ra da giam
44,88%. Sau d6 dung dung dich K,Cr,O; tdy nhe mang enzim, ngdm trong aceton 12 gio, ria
nhe bang nudc khir ion, dé kho va co dinh lai enzim dé ti€p tuc do.

Bdang 2. Khao sat kha nang téi sit dung cua dién cuc

S5 lEn Tin higura (mV) Hifu suft (%)
1 2,83 100,00
2 2,81 99,29
3 2,77 97.88
4 2,70 9541
5 2,61 92,23
& 2,51 88,68
7 2,39 84,45
8 2,27 80,21
9 2,12 74,92
10 1,95 68,91
11 1,76 62,20
12 1,56 55,12
13 133 46,99
14 1,10 38,87

Nghién cuu diéu kién bdao quadn dién cuc

Dién cyc tyrosinase dugc tién hanh bao quan & 4 phuong 4n:
- Ngam vao dung dich dém phosphat 50 mM, pH 6,5 ¢ & 4°C va nhiét 6 phong.
- B4o quan trong tui thiéc & 4°C va nhiét d6 phong.

Ctr sau 10 ngay lay 1 dién cuc ra phén tich véi hop chit phenol chuén 1 catechol 3 x 10™ M, pH 6,5.

Bdng 3. Kha nang bao quan cua dién cuc

Phurong phép bao quan Tin hitura (mV) Hitu suat
0 10 20 30 40 50 cén lat

ngay | nghy | nghy | ngay | ngay | ngly ()
Ngim trong dém pho sphat 2,83 | 023 0 p 0 0 0
50mM, pH 6,5, nhigt dé

the dng

MNgim trong dém phosphat 283 | 274 | 268 149 1,05 0,52 18,37
50mM, pH 6,3, 4°C

Boc gidy thige, nhift 46 thwéng | 2,83 | 072 0 0 0 0 0
Boc giay thiee, 49C 183 | 177 | 171 1563 149 125 79,51
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Két qua trén bang cho thdy sau 50 ngay bao quan bang phuong phap ngam dién cuc trong
dém & nhiét d6 4°C tin hiéu ra van con 18,37%, phuong phép bao quan dién cyc trong tii thiéc,
4°C tin hiéu ra con 79,51% trong khi dé & nhiét d6 phong véi ca hai phuong phap bao quan dién
cuc khong giit dwoc qua 10 ngay. Nhu vay bang phwong phép bao quan trong tii thiée giir & 4°C
kéo dai thoi gian bao quan dién cuc do dién cuc hoan toan cdch li véi anh sdng, khong c6 oxi
khong khi nén enzim khong bi oxi hod, véi phuong phdp nay dién cuc khong bi am nén bén hon
khi ngam trong dém. Nhu vdy ching t6i chon phuong phép bao quan dién cuc trong tii thiéc &
4°C 1a thich hop nhat.

3.2.2. Khdo sdt khd ndng phdt hién va nhing yéu 16 anh hudng t6i dién cue
- Kha ndng pht hién cdc hop chat phenol

Thi nghiém dwoc tién hanh véi cdc co chét catechol, tyrozin va phenol néng do tir 107 M dén
6 x 10" M, nhiét d6 35°C, pH 6. Quan sat trén hinh 7 cho théy dién cuc cé kha nang phat hién
céc hop chit phenol tot & cdc nong do tir 10° M dén 3 x 10 M, tin hiéu ra ludn 6n dinh, voi
tyrosin va phenol 107 M van thu dugc tin hiéu xdp xi 300 uV va 6n dinh qua cdc 1an thi nghiém,
riéng catechol chi thu duoc tin hiéu ra tai néng do6 10°M. Vi vay, dién cuc c6 thé xdc dinh dugc
céc loai monophenol t6i ndng do 107 M, diphenol t6i ndng d6 10° M. Pay 1a két qua rat khich 1
vi viéc phat hién céc hop chit phenol nong do thip tuong dbi phic tap.
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Hinh 7. Kha ning phit hién cac hop chit phenol
- Anh hwéng ciia Ph

Tiép tuc khao sat anh huéng pH cua dich can phén tich téi kha nang phat hién cta dién cuc
v6i ndng do catechol 3 x 10™* M, dai pH thay dbi tir 5 - 8. Két qua trén hinh 8 cho thdy pH tir
5 - 7 két qua do tuong dbi 6n dinh trong d6 tai pH 6,5 cho két qua cao va 6n dinh nhét sau 3 lan
1ap lai. Vay pH t61 uu cua dich can do dé dién cuc hoat dong 5t 12 6,5.

- Anh huwong cua nhiét do

Gidng nhu pH, khi khao sét anh hudng cia nhiét do t6i kha nang phat hién cua dién cuc véi
co chat catechol 3 x 10 M, pH 6,5, nhiét d¢ thay ddi tir 20 — 50°C. Tir hinh 9 cho thy véi nhiét
d6 tir 20 — 40°C tin hiéu ra thu dwoc on dinh, tai 35°C tin hiéu dat cao va 6n dinh nhét. Khi nhiét
d6 thdp hon 20°C va cao hon 50°C khong thé do dwoc tin hiéu ra. Vay nhiét d6 t6i wu dé dién
cuc hoat dong tt nhat 1a 35°C.
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Hinh 8. Anh huéng cua pH
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Hinh 9. Anh huéng ciia nhiét do

Chon céc ion Cu®* (ndng d6 1 mM, 0,1 mM va 0,01 mM), K*, Mg**, Ca® va Zn** dé khao
sdt anh hudng cua ching toi kha ning phat hién ciia dién cuc. Két qua trén bang 4 cho thay cic
ion Cu* ndéng d6 1 mM kim hdam manh mé& kha nang phat hién ciia dién cuc (mét 36,70%) trong
khi ion Cu** (0,1 mM) va ion K* (1 mM) lai lam tang kha nang phat hién cua dién cuc, cic ion
khic ¢6 ndng ¢ 1 mM nhu Mg**, Ca**, Zn** va Cu** (0,01 mM) gin nhu khéng anh hudng gi toi
kha ning phat hién cua dién cuc.Két qua nay rat kha quan cho viéc st dung dién cuc tyrosinase
phét hién cdc hop chat phenol trong nudc thai. Vi thong thuong trong nudc thai c6 rat nhiéu céc
ion kim loai véi néng d6 khéc nhau c6 anh hudéng rat 16n t6i hoat tinh cua enzim tu do.

Bdng 4. Anh hudng cia céc ion kim loai

Ton K loat Tin hibura (V) Hoat d5 (%)
Bii chivag 267 100
Cot* (1 M) 168 6330
Cof* (0,1 M) 1M 13238
Cot* (0,01 1) 168 100,37
E* (1 mbd) 303 1179
Mg (1 mM) 253 105,99
Ca(1 M) 263 %23
2o (1) 263 58,30

Tuy nhién enzim dugc ¢ dinh trén dién cuc khong chiu tic dong nhiéu cua céc ion kim
loai dan téi loai trir dwgc mot phan 16n sy nhieu séng téi két qua do hay néi cach khac két qua

do s€ c6 do chinh xac cao hon.

3.2.3. Ung dung dién cuec tyrosinase tham do kha ndng phdt hién cdc hop chat phenol
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- Kha ndng phdt hién mét s6 loai thuoc diét cé

Tién hanh thi nghiém véi 3 loai thudc diét co atrazin (mono phenol), diuron va axit 2,4-
diclophenoxiaxetic (diphenol) véi cdc ndng do tir 10”7 — 6 x 10™ dé khao sat kha ning phét hién
cta dién cyc tyrosinase. Két qua trén hinh 10 cho thiy vdi atrazin dién cyc c6 kha nang phit
hién tai nf")ng do 10" M trong khi diuron va axit 2,4-diclophenoxiacetic (2,4D) thi dién cuc chi
phat hién duoc téi ndong d6 10° M. Khi so sanh két qua nay voi kha nang phat hién catechol va
phenol tinh khiét thi hoan toan phit hop.
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Hinh 10. Kha ning phat hién mot s6 loai thudc diét co
-Kha ndng phdt hién cdc hop chdt phenol trong nuée thdi

- Tién hanh thi nghiém v&i nuéc thai cia cidc nha mdy xing dau, nhudm, hod chét, xa
phong va thude 14. Céc mau nude thai dwoc pha loang 20 1an. Tién hanh do tin hiéu ra cia timg
loai nude thai, 1y co chit catechol lam ddi ching dé xdc dinh khoang ndng d6 cac hop chit
phenol trong nudc thai. Qua hinh 11 nhan thiy dién cuc tyrosinase c6 kha ning phat hién céc
loai nudc thai & ndng d6 10° M. Trong ndm loai nudc thai trén nudc thai nha may xang diu chira
nhiéu cdc hop chét phenol nhat (3 x 107 M), tiép dén nudc thai nha mdy xa phong (2 x 107 M),
nha may thudc 14, hod chét (1,7 x 10° M) va nha mdy nhudm (2,2 x 10" M).

Tin hiu ra (V) ——
ing 4§
catechol (M)

Hangdiu Nhwdm  Thubcld  Hodchdt Xaphong
Nuire thai

Hinh 11. Kha nang phat hién hop chét phenol trong nudc thai

Tur két qua trén cho théy dién cyc tyrosinase khé nhay va 6n dinh c6 thé phét hién dugc cac
hop chit phenol trong nudc thai véi ndng d6 10° M. Két qua nay twong duong vai két qua cia
Tuan Mai Anh va cdng su.
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4. KET LUAN

Bﬁng phuong phép két tua aceton két hop sic ki qua cot trao d6i ion Mono Q HR 5/5 trén
hé thong FPLC thu dugc tyrosinase c6 do6 tinh sach gap 18,96 1an so vai dich tho ban dau, hoat
do6 riéng dat 204,75 U/mgPr, hiéu suat dat 31,63%.

Xdc dinh duoc diéu kién thich hop ¢d dinh enzim trén dién cuc: lugng tyrosinase 50U,
BSA 1,3 mg, dat trong hoi glutaraldehyt béo hoa 30 phut, kha nang tdi sir dung 12 lan. Bién cuc
tyrosinase bdo quan trong tdi thiec & 4°C sau 50 ngay d6 nhay phat hién con 79,51%.

Diéu kién thich hop dé phan tich nhanh ham lugng phenol cua dién cyc tyrosinase: nhiét do
30°C, pH 6,5; ndng d6 co chat 107 — 4 x 10 M (mono phenol: 107 M — 3 x 10, diphenol: 10°
M-4x10"

Budc dau Ung dung dién cuc tyrosinase phat hién nhanh 3 loai thubc diét co atrazin, diuron,
2,4 D va céc hop chit phenol trong nudce thai cdc nha méy xang dau, hod chét, thudc 14, nhudm,
xa phong.
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SUMMARY

STUDY ON MAKING TYROSINASE BIOSENSOR FROM ASPERGILLUS ORYZAE TPO1
AND ITS APPLICATION
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i dién cuc

Tyrosinase (EC 1.14.18.1) is a Polyphenol oxidase. It is a bifunctional enzyme catalyzing
the monohydroxylation of monophenols and the oxidation of diphenols. Tyrosinase is used to
medicine, food industry and environmental protection, especially used to create the biosensor.

Tyrosinase has been purified by Mono Q HR 5/5 column in FPLC system with the result of
18.96 folds as the rude enzym, its specific activity is 204.75 U/mgPr and its yield is 31.63%.

Determining the optimum condition to immobilised the enzym on biosensor: the amout of
tyrosinase is S0U, duration of 30 minutes, BSA of 1.3mg in saturated glutaraldehyt, reutilization
of 12 times. After 50 days the biosensor is preserved in the tinned bag at 4°C, the output signal
remains 79.51%.

The optimum condition of the biosensor is the temperature of 30°C, pH 6.6, subtrate
density of 107 — 4 x 10* M. Biosensor has been detected monophenol compound from the
density of 107 M—=3 x 10*M and diphenol compound from 10°M — 4 x 10 M.

Application of tyrosinase biosensor has been detected atrazin, diuron, 2.4D and phenol
compounds in waste water from the petrolium, chemical, tobacco, dying and soaping factories.
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