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TUYEN CHON VA NGHIEN CUPU DIEU KIEN LEN MEN
SINH TONG HOP TYROSINASE TUP CHUNG NAM MOC
ASPERGILLUS ORYZAE TP1

TRINH THI THU HANG, DANG TH| THU, NGUYEN THI XUAN SAM,
B0 TH| THU HA, TRAN THI THUY NGA

1. DAT VAN BE

Tyrosinase (EC 1.14.18.1) 14 enzim oxi hoa khir thugc nhém polyphenol oxidase (PPO) con
duge goi 1a monophenol oxidase, cresolase, oxygen oxidoreductase. N6 6 kha ning xdc tac cho
phan tng ng hydroxyl héa cic monophenol thanh diphenol va oxy héa diphenol thanh
dopaquinone [4].

Tyrosinase dugc mg dung rong rdi trong nhiéu linh vire. Trong y hoc, ngudi ta sir dung
tyrosinase dé san xuit L-DOPA 13 mét chit ¢6 kha ning diéu tri bénh Parkinson. Ngoai ra enzim
niy con c6 kha ning tong hop nén séc t8 hinh thanh mau téc, mau da... Trong céng nghiép thuc
phdm enzim nay dugc sir dung lam ting huong vj sén pham trong san xuét caphé, tra, cacao...
Trong néng nghiép va xir li méi trudmg, enzim nay dugc ding dé phat hién nhanh va xir li cac
hgp chit monophenol ton du trong rau qua, trong dat va trong nudc [1-3].

Tyrosinase ¢é thé thu tir nhidu ngu?)n khac nhau: thuc vét, ddng vit va vi sinh vit. Trén thé

®i5i da c6 nhiéu cOng trinh nghién ciru thu ché phﬁm Tyrosinase tir thuc vit chu yéu 1a tir nm
an. Tuy nhién, Tyrosinase tir vi sinh vat 13 mdt ngudn thu vé cing phong pha, thai gian ngin ¢6
thé thu duge mét lugng 1én ché pham enzun [3]. Bai bao nay ching téi trmh béy két qua nghién
ctru thu nhan Tyrosinase tir chiing ndm mdc Aspergillus oryzae.
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2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vit li¢u o,

2.1.1. Chung vi sinh vdt

38 chung vi sinh vit bao gom 32 chiing trong bd suu tip gidng cia PH Béch Khoa Ha Noi
va 06 chung phén 14p tir cay go myc. ) ,

i
2.1.2. Hod chdt .

- Céc héa chét cin thiét nhu: L-DOPA, Catechol, Sacharose, glucose, caé nim men, pepton,
acid ascorbic... clia hing Slgma (M§), Merck (Dirc) va nhiéu héa chét khac ciia Trung Quéc.

- M&i trudmg giir gidng PDA (g/1): glucose 20, agar 20, dich chiét khoai tay 1000 ml, pH 7.
- M&i trudmg hoat hoa (g/1): trisodium citrat 2,5, NaNO; 3, MgS0,.7H,090,5, KC1 0,5,
FeS0,.7H,00.01, K,HPO, 1, pH 7.

- MB&i truong 1&n men (g/) (Mbi trudng Vogel) [3] glucose 20, trisodium citrat 2,5, cao
ndm men 1, NH,NO; 2, KH,;PO, 5, (NH,);80, 1, MgSO,.7H,0 0.2, pH 5
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2.2. Phwong phap nghién ¢iru

- Tuyén chon so bd cac ching vi sinh vt c6 khi ning sinh tdng hop tyrosinase bing
phuong phap khuéch tan trén dia thach. Phuong phép nay dya trén nguyén téc phan img enzim
vGi co chat dé.c hidu tao ra san phim khéng bt mau véi thudc nhudm lugol.

- Nudi cdy nim moc trén mm trudng sinh tong hqp tyrosmase theo phuong phap 1én men
chim. Tyrosmase trong ndm mdc 4. oryzae la enzim néi bao nén duge thu nhan bang phuong
phap nghién két hop véi siéu 4m trong dém phosphat.

- Xac dinh hoat d¢ tyrosinase b’ﬁng phuong phidp do quang & budc séng 265 nm [5].
Phuong phap ndy dya trén nguyén tic L-DOPA + O2 + Axit ascorbic dudi tic dyng cia
tyrosinase tao thanh o-Benzoquinone + H20 + Dehydro axit ascorbic.

Hoat 46 enzym: U i < Dass(TN) - Ay (KC)
(0,001)(0,1)

trong d6: 0,001: Hé s6 chuyén dbi ciia mat dd quang tai Az trén mdt don vi hoat d6 cua
Tyrosinase trong thé tich phan ttng 1a 3,0 ml & nhiét d 25°C, pH 6,5; 0,1 : Thé tich enzim phan (g,

Mgt dcm'i'n hoat d6 Tyrosinase duge do ba‘mg s hip thy mat d6 quang tai budc séng
265 nm cua luQ'ng o-Benzoquinoe dugc giai phong trong 3 mi dung dich phan (mg chira
L-DOPA va L-asaorblc axit & pH 6,5 va 25°C .

i 3. KET QUA VA THAO LUAN
3.1. Tuyén ch(jn chiing sinh tdng hep tyrosinase

Bang !. Hoat 4§ Tyrosinase ciia cic chiing vi sinh vit

. . . n Hoat dd ton trén | Ban kinh vong phin giai
S6TT | Chilng vi sinh vit 50 mal dich egn(z?lzl(th(‘i) R (om)
i Bacillus subtilis 5635 0,55
2 Bacilius nato 5100 0,50
3 Azotobacter 2915 _ 0,30
4 Phenol bin 5835 0,57
5 Rhizobium 2885 0,30
6 Aspergillus oryzae BK 5900 0,60
7 Aspergillus oryzae TN 5865 0,57
8 Aspergillus oryzae TP1 6635 0,70
9 Neurospora sitophila 6015 0,60
10 Chiing phén Idp 56 1 4535 0,42
11 Chiing phén Idp 56 2 3515 0,33
12 Chiing phén Idp 56 3 5215 0,57
13 Chiing phén Igp s6 4 3365 0,34
14 Chiing phén Igp s6 5 2285 0,25
15 Chiing phén Igp s6 6 2815 0,30
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Tir 38 chiing vi sinh vét trong b$ suu tip glong cla phong thi nghupm Héa sinh va sinh hoc
phén tir Vign CNSH — CNTP DH Bach khoa HN va 6 ching nim moc phén lap duge ching t6i
tién hanh khao sit kha néng sinh tng hop Tyrosinase bing phuong phap khuéch tin trén d’ ia
thach. Két qua cho thdy c6 15 ching c6 hoat tinh tyrosmase trong d6 ching nim méc
Aspergillus oryzae TP1 ¢6 ban kinh vong phén gidi I6n nhit 0,7 cm (bang 1).

Pé Iya chon chinh x4c hon chiing c6 hoat tinh Tyrosinase cao, ching t&i x4c dinh hoat d6
tyrosinase ciia 15 chiing c6 hoat tinh bing phwong phép do quang. Két qua thé hién & bang 1.

Két qua & bang 1 cho thdy chiing hon céc chiing con lai. Diu nay hoan toan phi hop véi két
qua thir hoat tinh thong qua ban kinh vong phén gidi. Vi vdy chiing t6i lya chon ching Aspergillus
oryzae TP1 lam d6i twong nghién ciru.4spergillus oryzae TP1 cho hoat tinh clia Tyrosinase cao.

3.2. Nghién ciru didu ki¢n nudi Aspergillus oryzae TP1 sinh tong hyp tyrosinase cao

3.2.1. Anh hudmg ciia nguén cacbon

Thi nghi¢m duogc tién hanh trén méi trudng Vogel voi nguon cacbon thay dbi, sau 48 gidr
chiing t6i thu sinh khdi va xac dinh hoat 39 enzim thé. Két qua duge thé hién & bang 2.

Béng 2. Anh hudmg ciia ngudn cacbon

S6TT Ngudn Cacbon Nong a6 (g/1) Hoat d§ (U/mgsk)
1 Glucose ' 20 14,8
2 Saccarose 20 10,5
3 Maltose 20 15,0
4 Lactose _ 20 14,7
5 Trisodium citrate 20 - i 8.8
6 Glucose & Trisodium citrate 10+ 10 '. 17,9
7 Saccarose & Trisodium citrate 10+ 10 n 147
3 Maltose & Trisodium citrate 10+10 13,9
9 Lactose & Trisodium citrate 10410 15,0

Ching A. oryzae TP1 c6 kha ning sinh tong hgp tyrosmase trén tat ca!cac nguén cacbon
dung thi nghiém. Tuy nhién chung t6i nhan théy khi sir dung két hop 2 nguon cacbon la glucose
va tr]SOdlllm citrat thi tyrosmase tong hop dugc 1 cao nhét, dat téi 17,9 U/mgg. Pidu nay phi
hop vai nguon cacbon ciia méi truong goc [3].

3.2.2 Anh huomg cva nong do glucose va trisodium citrat

Tién hanh nuéi lic Aspergillus oryzae TP1 trong mdi trucmg Vogel véi nguon cacbon vira
khao sat, nong d6 glucose va trisodium citrat lin lugt thay dbi. Két qua thu dugc bidu dién ¢ db
thj 1 va dbd thi 2
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Pé thi |.

Anh hudng cua ndng 49 glucose

B

v B EB

Hoat 4% Tyroxinase (U/mgsk)
=

15 1 25 1 35
Nong 8% Trisodium citrate (/1)

D6 thj 2. Anh hudmg cia ndng d6
Trisodium citrate

Ket qué’hinh 1 va 2 cho thdy hoat d6 enzim ting din khi ting ndng d6 ngudn cacbon. Khi

tang nong d6 E

va 23,6 U/mg

lucose t0'1 15 g/l va trlsodlum citrat 3 g/l thi hoat d¢ tyrosinase dat cao nhét (20,6
k). Khi tiép tuc tﬁng néng d6 glucose va trlsodtum citrat thi hoat ¢ giam dan. Cé

thc khi ndng 46 cao s& irc ché qua trinh sinh trudng clia ndm méc nén lam giam kha nang sinh
tong hop tyrosinase hodc irc che enzim.

3.2.3 Anh hmmg nguon nito

Kha nang sinh tdng hop tyrosmase clia A.oryzae TP1 dugc khao sat v&i cic ngudn nito
khac nhau, Két qua thu dugc thé hién trén bang 3.

r
Vo

l‘)‘

Bang 3. Anh huéng ciia ngudn nito

S6 TT Ngudn Nito Néng 49 (g/1) | Hoat 86 (U/mgsk)
1 NH,NO; 3 17,3 *
2 (NH,),;80, 3 3,9
3 NH,CI . 3 4,5
4 Cao nim men 3 22,1
5 | Pepton 3 23,9
6 Trypton 3 19,1
7 Cao thijt 3 23,4
8 Cao nidm men + NH;NO;+ (NH,),S0, | 1+1+1 24,1
9 Pepton + NH,;NO,+(NH,),SO; | 14141 24,0
10 Trypton + NH,NO;+(NH,),SO, P+1+1 14,6
11 Cao thit + NH,NO;+H(NH,),S0s 1+1+1 24,6
12 ‘Cao ndm men + NH,NO; 1,5+ 1,5 24,8
13 Pepton + NH;NO; 1,5+1,5 26,9
14 Trypton + NH,NO; 1,5+1,5 16,8
15 Cao thjt + NH,NO; 1,5+1,5 21,4
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Két qué ¢ bang 3 cho thiy hoat ds thu du'qc trén mdi tnrong ¢6 chira ngudn nito v6 co nhm
chung thp hcm rit nhidu so voi nudi trén mai truong chira nguo-mto hiru co ngoai trir ngudn
NH4NO;. Dleu ndy xay ra cé thé do NH4NO3 c6 kha nang tao pH mdi trudng thich hop cho qua
trinh sinh tong hop tyrosmase Khi két ho’p hai nguon nito nay lai hoat 4§ enzim dugc cai thién
o rang Két qua di xac dinh sy két hop giira pepton va NH,;NO; véi ti 18 1,5 : 1,5 g/l cho hoat d6
enzim cao nhat.

3.2.4. Anh huomg ciia néng d¢ pepton va NHNO;

Tién hanh nudi A.oryzae TP1 trén méi trudmg sinh da khao sét ngudn cacbon va nito véi
ndng do pepton va ndng d6 NH,NO; thay dbi. Két qua thu dugc bidu hién trén b thi 3 va db thi 4.
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D6 thi 3. Anh hudmg cda ndng d6 pepton D6 thi 4. Anh hwéng cia ndng d6 NH,NO;,

Ket qua cho thay vOi ndng d6 pepton 0,5 g/l, ndng d6 NH;NO; 2g/l thi hoat tinh enzim cao
®hit. Didu nay co6 thé g1a1 thich ring ching A.oryzae TP1 chi ¢ nhu ciu mét hrgng nito hiru co
nho cho qué trinh sinh tdng hop tyrosinase. Khi ting ndng d% nito 1én thi hoat tinh enzim lai
giam. Co6 thé do ndng dé NH,NO; cao s& lam pH méi truong giam manh anh hucmg t&i kha ning
sinh tdng hop tyrosinase ciing nhwr (rc ché sy phat trién cia 4.oryzae. Két qué nay ciing phu hqp
v01 nghién ctru ctia Haq va chng sy (2000)

3.2.5. Anh huomg cia pH ddu
Sau khi d4 cb dinh ngudn cacbon va nito, ching t6i tiép tuc nudi chiing'd.oryzae TP1 trén
méi trudng 6 pH ban dau thay déi. Két qua thu dugc thé hién & bang 4.

- Bang 4. Anh huéng ctia pH diu

pH - Hoat d¢ Tyrosinase (U/mgsk) )
490 - 13,3

4,5. 21,0

5,0 29,2

55 | 28,1

6,0 274

6,5 202

7,0 17,2
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Tir két qua bang 4 chiing t5i nhén thdy: trong dai pH = 5+6 Tyrosinase dugc tong hop véi
hoat tinh kha cao (27,4 U/mg, + 29,2 U/mg,k) Kh1 pH trong viing qué axit hay trung tinh
(pH = 4 hoic 7) thi hoat tinh Tyrosinase thap hon. Két qua na phu hqp vai d1eu kién lya chon
ban dau cia Vogel [3]. Nhu vﬁy chiing t5i lyra chon pH d4u @& nudi cdy sinh téng hgp enzim la
pH=15 +6.

3.2.6 Dgng thdi qud trinh sinh tong hop Tyrosinase cua A. oryzae TP1

Chiing t5i tién hanh num Asper zgrllus oryzae trén mdi tredng dinh dudng thich hop d3 chon
Cit sau 12 glo chung t6i tién hanh 1ay mau xac dinh hoat d¢ tyrosmase theo dai sy thay d6i pH
va sinh khéi. Két qua duroc bidu difn & db thi 5.

Héat 66 Tyrosinase (Ui/mg@,x - pH
. Iy )
30 1 B0
nr ‘ rH
25 50 +——
R
g 20 1 a0 ¢
2
g syt Sinh kchdi 3
. /
2 10 1 20 _ 2
5 | 10 . Hoat 4% {4
10 0
v 12 24 3036 4854606672 84 95 108 120
Théi gian (h)
D6 thi 5. Dong thai qud trinh sinh téng hop Tyrosinase tir Aspergillus oryzae *

* Tir 46 thj 5 chiing t6i nhén thay Tr12 + 36 glo sinh khéi bit ddu ting, diy 14 giai doan
tiém phét cua vi sinh vét. Sinh khon ting manh sau 48 glo va dat cye dal O 54 gi¢. Qua trmh ndy
duy tri 8n 66 gid thi sinh khéi nim méc bit ddu g]ﬁm nhidu. Pha cén bang cia syr phit trién sinh
khm la tir 54-66 gi®. Sau 66 git vi sinh vit bét dau suy vong c6 thé d6 1a do moi trudmg can kiét
ngudn dinh dudmg.

Tu 12 dén 48 gio pH khong thay d6i nhiéu. Sau 48 gid pH mdi trudng giam manh va dat
cyre tidu & 72 git (pH 3 82) Sau th&i diém nay pH méi trudmg bit dau tﬁng (pH 4,14+ 6,29) c6
thé 1a vi sinh vit sir dung goc NO;y’ ¢dn lai trong méi trudng goc NH," 48 duy tri sinh pH méi
trudmg & ving axit yéu.

Tong hop enzim sau 24 gidr qua trinh didn ra manh m& va den 48 git hoat d¢ Tyrosmase la
dat cyuc clal (29,4 U/mgy). Hoat d6 enzim duo’c duy tri tuong dbi én dinh tr 48 gid dén 60 giv. Qua
trinh sinh tdng hop Tyrosinase t6i wru khi t& bao vi sinh vat & diu pha sinh trudmg véi pH = 5.

Nhu vy két qué nghién ciru dfng thai cho thiy qué trinh sinh tdng hop Tyrosmase manh
nhit sau 48 gid nuon, nim & pha sinh trudng cua Asperg:llus oryzae, trong dai pH 4,31 dén 5,0.

Chung t6i nhén thay tai 54 glc hoat dQ tyrosinase glam nhe nhu'ng sinh kh01 lai ting nhiéu. Vi
viy chung t6i lya chon thoi gian nudi cy 1a 54 git 38 thu enzim dat hidu suit 16m nhit.

4. XKET LUAN
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Tir 38 ching vi sinh vt trong b suu tip gidng cia phong Hoa sinh va sinh hoc phén tir,
truong Dai hoc Bach Khoa Ha Ni va 6 ching phan 1ap tir cac manh vd cdy, chiing t6i d4 tim ra
dugc 11 ching vi khuén va 4 chung nim méc c6 hoat tinh Tyrosinase trong d6 Aspegillus oryzae
TPI 1a chiing c6 hoat tinh cao nhét

Pid xac dinh dugc mdi trudng thich hgp cho 1én men sinh téng hep Tyrosinase tir ching
A.oryzae TP1 la méi truomg dinh dudng vdi nguon cacbon la glucose (s g/1); trisodium citrate
3g/l); ngudn nito 12 peptone (0,5 g/I) va NH,NO; (2 g/l), pH d4u béng 5, nubi lic 200 vong
./phut & 30°C trong 54 gidr hoat d6 tyrosinase dat 29,2 U/mgsk.

Nhiing két qua ban dAu nay s& tao diéu kién thuan lgi cho céc nghién ciru tiép theo vé tach,
tinh sach va kha ning {ng dyng clia enzim.
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Enzymatic Assay of Tyrosinase Polyphenol Oxidase Activity (EC 1.14.18.1).
SUMMARY e
SELECTION AND STUDY THE CONDITIONS OF FERMENTATION TO'SYNTHESIS
TYROSINASE FROM ASPERGILLUS ORYZAE TPl

Tyrosinase (EC 1.14.18.1) is a Polyphenol oxidase. It is a bifunctionai énzyme catalyzing
the monohydroxylation of monophenols and the oxidation of diphenols. Tyrosinase catalyses
monophenols to L-DOPA-is a useful drug for Pakinson’s disease. In food industry, tyrosinise
used as additives natural colorant. It can discover and treat phenol compound in environment.

Accoding to Vogel’ culture, we selected synthesis culture with cacbory source is glucose
15 gfl, trisodium citrat 3 g/, nitrogen source is pepton 0.5 g/l, NH;NO; 2 g/l, initial pH 5 and a
cultivation time of 54 hous at 200 rpm and 30°C. Further studies are required to definite

_ characterization of tyrosinase from A. oryzae TP1.
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