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TOM TAT

Trong nghién ciru nay nhiing diéu kién nudi cdy tdi wu cho sinh tong hop uricase ciia chung
Pseudomonas putida CN3 da dugc danh gia. Két qua chi ra rang nhiét 6 30 °C, pH mdi trudng
ban dau 8, toc do lac 250 vong/phiit, thoi gian nudi cdy 48 gid 1a can thiét cho ching CN3 sinh
uricase toi da. Axit uric 0,5 % la co chit cam ung tdt nhét, glucose 0,5 % va cao ndm men 0,3 %
12 ngudn cacbon va nito tot nhat cho san sinh uricase tit P. putida CN3. Ching P. putida CN3
[én men trong diéu kién nudi c?iy td1 uu trén thiét bi 1én men 5 L san sinh uricase ¢6 hoat do téng
1,21 U/ml, hoat d6 riéng 1,33 U/mg trong thoi gian ngan chi 30 gio, vi vdy ching nay c6 tiém
nang ung dung cao.

Twr khod: diéu kién nudi cay, 1én men, Pseudomonas putida, uricase.

1.MO DAU

Uricase 12 mot enzyme 6xy hod duogc ing dung cha yéu cho héa sinh 1am sang nhu mot chi
thi chin doan dé xdc dinh ham lugng axit uric trong médu va nudc tiéu. ‘Ngoai ra n6 con duoc
ding nhu thudc dé ngin ngira va diéu tri bénh gout, hoi chimng li giai khdi u va mot sd bénh rdi
loan tang cao axit uric mau. Uricase cé kha nang lam gidm 50 % axit uric mdu & ngudi trong
vong chura dén 24 gio va bao vé tot hon cho than chdng lai s6i than so voi nhitng thude khac nhu
allopurinol. Trudc day uricase duge san xuat tir ndi tang ciia dong vét cé vi. Tuy nhién do sy
phtre tap trong qua trinh chlet rit va tinh sach uricase tir dong thuc vat da thic day sy phat trién
nhu:ng nghlen clru vA san xuét uricase tr cdc vi sinh vat (VSV) nhu vi khuén (VK), nam men,
nam moc.

O nhitng VSV khéc nhau, téng hop uricase dugc diéu hoa boi thanh phan ciia méi trudng
sinh trudng, kha nang phén huy axit uric, cling nhu viée sir dung axit uric cho sinh truong va lam
chat cam ‘ing. Sy tao thanh uricase duoc diéu khién boi co ché kiém sodt tir ca hai ngudn nito va
cacbon. Anh huéng ciia ngudn cacbon va nito 1én sy tao thanh uricase VSV da dugc nghién ctru
bdi mot sb tac gia [1, 2, 3]. Yazdi, Lotfy da nghién ctru xdc dinh nhiét d6 va pH tdi wu cho san
sinh uricase & VSV [2, 3].
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Pseudomonas putida CN3 la chung VK ¢6 kha nang san sinh mirc d¢ cao enzyme uricase
ngoai bao trong thoi gian ngan nén di dugc tuyén chon. Trong nghién ctru nay ching toi tién
hanh tim diéu kién nudi cy tdi wu cho P. putida CN3 san sinh uricase tdi da.

2. PHUONG PHAP NGHIEN CUU
2.1. Vi sinh vét va mdi trudong nudi ciy

Chung VK P. putida CN3 ¢6 hoat tinh sinh tong hop enzyme uricase cao dugc phén 1ap tir
dét.

Maéi truong nudi ciy chira (g/L): pepton 5, glucose 10, K,HPO, 1, MgSO,.7H,0 0,5; NaCl
0,5; axit uric 5; pH 7 [1].

Nudi cdy tim diéu kién t6i wu: 1 % giéng VK tir nuoi cay dich thé 24 gio dugc chuyén sang
binh tam gidc 500 ml chira 100 ml mdi truong. Nudi lac 200 rpm/ 30°C/ 48 gio. Sau thoi gian
nuoi cdy do hoat do uricase ngoai bao.

2.2. Panh gia sinh truwéng cia VK bang phuong phdp pha lodng x4c dinh mat d6 té bao VK
trong dich nudi trén mdi trudng thach dia.

2.3. Xac dinh hoat tinh enzyme

Sau khi nudi ciy két thic, li tim (12 000 vong/ 15 phit/ 4 °C) loai xéc té bao thu enzyme
ngoai bao. Phén tich hoat tinh enzyme bang kit (Invitrogen, My): Hat 50 pl dung dich uricase
chuan ¢ cdc do pha loang khac nhau (0 - 100 mU/ml), d6i chung (dém 1X) va mau nho vao ting
giéng cua dia ELISA 96 giéng. Bit dau phan tig bang bo sung 50 ul dung dich chira chi thi mau
Amplex Red/ dung dich HRP (Horse radish peroxidase)/ 5 mM axit uric va dém phan tmg 1X
vao moi gleng chtra mau va déi chimg. Pia duogc U trong 30 phit & 37 °C, tranh 4nh sang. Do do
hap phuy tdi ru trén mdy doc dia ELISA (BioTek, My) ¢ budc séng 560 nm. Tinh todn nong do
uricase trong mau dua trén duong chuan uricase.

2.4. Nghién ctru dnh huéng cia cac diéu kién nudi cdy khac nhau 1én sinh truéng va sinh
tong hop uricase

Khi nghién ctru anh hudng cua céc dicu kién nudi cay, cic yéu to can khao siat dugc thay
doi, cic yeu to con lai van gilt nguyén.

2.4.1. Anh huong ciia cdc nguon dinh dudng

Co chét cam Ung: axit uric, allantoin, xanthine va hypoxanthine (& nhitng nong d6 khac
nhau 0; 0,1; 0,3; 0,5; 0,7; 1,0 %).

Ngudn cacbon (1 %): glucose, sucrose, fructose, lactose, xylose hoac glycerol. Ngudn
cacbon dugc chon nghién cuu ¢ cic nong dg: 1; 3; 5; 7; 10 g/L.

Ngudn nito (0,5 %): pepton, tryptone, nudc chlet ngd, cao men, axetate amdn, NH,NO;
hodc KNO;. Nguén nito dugc chon nghién ciru ¢ cdc nong d6 1, 2, 3, 4, 5 g/L.

2.4.2. Anh hudng ciia cdc ché do nudi cay
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Nhiét d6 nuoi: 20, 25, 30, 35 va 40 °C.

pH moi trudng ban dAu: 5;5,5; 6;6,5;7;7,5; 8; 8,5; 9 (Chinh d0 pH m6i truong béng HCl
0,1 N va NaOH 1 N trude va sau khi khtr triing).

Tée d6 1ic: 50, 100, 150, 200, 250 vong/phuit.

Céc m?lu thi nghiém déu dugc phan tich sau 48 gid nubi cdy so voi géi chimg khong cay
VK ¢6 nguon dinh dudng va ché do nudi twong ung. (Thi nghiém 1ap lai 3 1an).

2.4.3. Anh hwong cua thoi diém bo sung chat cam ung vao moi truong nudi cay

Chung nghién ciru sinh truong trén mdi trudng cé ngudn dinh dudng téi wu duge dicu
chinh pH t&i wu, nudi & nhiét d6 va tée do lac tdi wu. O cdc thoi diém nudi cdy khéc nhau (0, 6,
12, 18, 24, 30 gio) bd sung co chat cam ung vao méi trudng. Dich chiét enzyme ngoai bao dugc
do & cudi giai doan nudi cay (48 gio).

2.5. Xac dinh ham lwgng protein

Chuén bi dung dich A: 4 g NaOH va 20 g Na,COy/ 1L nuéc khtr ion. Dung dich B: 0,5 g
CuS0,.5H,0 va 0,5 g dung dich Citrat Natri /100 mL nudc khir ion. Dung dich C: 49A/ 1B. Lay
0,5 mL dich chira protein cho vao 6ng nghiém, thém 2 mL dung dich C, lic déu dé yén trong 10
phiit. Thém 0,25 mL thudc thtr Folin dd pha loang 2 X, lic déu va dé yén trong 30 phit, mau
vang ctia hdn hop chuyén sang mau xanh da troi va dat dén cuong do mau cuc dai. Tién hanh so
mau trén mdy do quang phd ¢ 660 nm. Ham lugng protein trong miu duge xdc dinh dya trén
duong chuén bovine serum albumin (BSA).[4]

2.6. Nghién ciru dong hoc sinh truwdng va sinh uricase trén thiét bi 1én men 5L

Tur mot khuan lac cua glong thuan khiét nhan glong trén thach nghiéng. Nudi cdy tién lén
men duoc tiép giéng tir nudi cay thach nghiéng. Nhan giéng cap IT trong binh tam gidc 500 ml
chtra 125 mL méi trudng, nudi & 30 °C/ 250 rpm/16 gid. Nudi cdy 1én men duoc tiép 5 % gibéng
tr binh nudi c?iy c?ip IL. Qua trinh 1én men duoc thyc hién trong binh 1én men 5 L chta 1,5 L méi
truong véi nguon cacbon 1a glucose 5 g/L, ngudn nito 1a cao men 3 g/L, axit uric 5 g/L, nhiét do
duoc duy tri & 30 °C, toc do khudy 250 rpm, dong thdi khi 1,0 vvm, pH dugc diéu khién ty dong
8,0£0,1.

Theo doi dong thdi sinh truong cua VK, xdc dinh hoat tinh uricase ngoai bao, do ham lugng
protein tong trong dich nudi da loai xdc t& bao & céc thoi diém 0, 6, 12, 24, 30, 36, 42, 48 gid
1én men.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia co chit cam ng lén sinh téng hop uricase ngoai bio ciia chiing
P. putida CN3

Uricase 1a enzyme cadm Ung va sy ¢6 mat cia mot so6 chit cdm ung khic nhau trong moi

truong nhu axit uric, adenine, guanine, xanthine, hypoxanthine, 6,8-dihydroxypurine ... la can
thiét cho sy tao thanh enzyme [5, 6]. Yukiko & cs. chimg minh rang viéc bd sung axit uric,
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xanthine, guanine, adenine va hypoxanthine la hi€éu qua cho cadm ung uricase & Candida
tropicalis [7].

Nhitng néng d6 chat cam tng uricase khac nhau (0, 0,1, 0,3, 0,5, 0,7, 1,0 %) cua axit uric,
allantoin, xanthine va hypoxanthine dugc b sung vao méi truong nudi cay chung P. putida CN3.
Két qua thu duoc cho thdy véi cdc chit cam tng dugc sir dung, ham luong enzyme cam ung
ngoai bao tdng clung véi su tang nong d6 1én toi diém tbi uu, sau do6 giam (hinh 1). So sdnh cdc
co chit cam g khic nhau nhan thdy axit uric 1a chat cam ung tot nhat cho sinh uricase ngoai
bao tir P. putida CN3. Ham luong uricase tir P. putida CN3 cao nhit thu dwoc khi dimg 5 g/L
axit uric.

Bongaerts va cs. Phat hién ham luong cao uricase trong dich chiét tho ciia té bao VK sinh
trudng trén moi truong chira axit uric [5]. Yukiko & cs. quan sat thay su ting hoat tinh uricase &
Alcaligenes eutrophus (Hydrogenomonas H16), P. aeruginosa va Micrococcus denitrificans sau
khi dugc chuyén vao mdi truong chira axit uric. Uricase cta Bacillus fastidious va Aspergillus
nidulans ciing duoc tong hgp cam tng boi axit uric. Cdc nghién ctru khéc ciing chimg minh axit
uric 12 chét cam ung t5t nhét cho VSV thé hién hoat tinh sinh enzyme uricase [1, 5, 7, 8].
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Hinh 1. Anh huéng ciia nhitng ndng d6 chit cam tmg khac nhau 1én hoat tinh sinh téng hop uricase
ngoai bao cua ching CN3.

3.2. Anh huéng cia nguén dinh dudng 1én sinh trwéng va sinh téng hop enzyme

3.2.1. Anh huong ciia nguon cacbon va nito lén sinh tong hop enzyme
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Hinh 2. Anh huéng ciia ngudn cacbon 1én tong hop enzyme uricase cta P. putida CN3.
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Anh huéng cta 1 % nhitng ngudn cacbon khac nhau Ién sinh tong hop uricase ngoai bao
ctia chung CN3 da dugc nghién ctru va két qua duoc trinh bay & hinh 2. Két qua chi ra hoat tinh
enzyme uricase dat cao nhat (0,88 U/mL) trong mdi trudng chira glucose, sau d6 dén fructose,
lactose va sucrose. Trong khi xylose va glycerol la nhing nguon cacbon khong thich hop. Abd
& Abo; Atalla & cs. lai phat hién sucrose 14 ngudn cacbon tot nhat cho P. aeruginosa va A.
flavus san sinh uricase [8, 9]. Lotfy tim thy ri duong 1a ngudn cacbon thich hop cho sinh
uricase & B. thermocatenulatus [2]. Priyabrata khi khao st anh hudng cta 6 ngudn cacbon khic
nhau 1én hoat tinh enzyme ngoai bao ciia Comamonas sp. BT.UA nhén thdy ngudn cacbon Ia
khong can thiét cho sinh uricase & ching nay [3].

Méi trudng nudi cay cé glucose nhu ngudn cacbon duoc sir dung dé nghién ctu nguon nito
t6i wu. Anh hudng ciia mét s6 ngudn nito hiru co va vo co duoc danh gia. Két qua hinh 2 chi ra
nudce chiét ngod, NaNO;, KNO;, axetate amdn khong thich hgp cho chung CN3 san sinh uricase.
N6i chung viéc san sinh uricase da dugc cai thién nhiéu khi sir dung nhitng nguén nito hiru co
(cao men, pepton, trypton va nudc chiét ngd). C6 thé do ngudn nito hitu co chira nhiéu loai axit
amin ma dugc dong hod truc tiép boi té bao VK, két qua thiic ddy sy san sinh uricase [2]. Trong
s6 nhirng ngudn nito hitu co, cao ndm men dic biét lam ting hoat tinh enzyme 1én dén 0,92
U/mL.
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Hinh 3. Anh huong ctia ngudn nito 1én tong hop uricase ctia P. putida CN3.

Priyabrata tim thdy axit uric 12 ngudn nito tot nhat cho sinh uricase ngoai bao ciia chung
Comamonas sp. BT.UA. Yazdi & cs., Abd & Abo ciing dong ¥ viéc san sinh uricase la cao nhat
trong moi truong chi chira axit uric nhu ngudn nito duy nhét. Lotfy thiy nudc chiét ngd 1a ngudn
nito tdt nhét cho sinh uricase & B. thermocatenulatus [3,4,7,9].

3.2.2. Anh huong ciia nong dé cacbon, nito 1én sinh truong va sinh tong hop enzyme

Ti,én hanh nudi céy ching CN3 trén cidc moi trudpg chtra néng d6 glucose: 1, 3, 5, 7, 10
g/L. Két qua do cho thay hoat d§ enzyme uricase dat toi da khi nong d¢ glucose 1a 5 g/L (hinh
4a).

Tuong ty tién hanh nuoi cdy chung CN3 trén cdc méi truong chira 5 ndng d cao nAm men:
1,2, 3,4, 5 g/L. Két qua cho thay hoat tinh uricase cia VK dat cao nhat & nong d6 cao men 1a
3 g/L va thap nhat trén modi truong chira 1 g/l cao men (hinh 4b).

Nhu vay méi truong chira 0,5 % glucose va 0,3 % cao men nhu ngudn cacbon va nito tot
nhat s€ dugc sir dung cho nhiing nghién ctru tiep theo.
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Hinh 4. Anh huodng cta néng dd glucose (a) va cao men (b) I€n sinh uricase ngoai bao cta P. putida CN3.

3.3. Anh huéng cia didu kién nudi cAy khac nhau Ién sinh téng hep uricase

3.3.1. Anh hudng ciia pH

‘Anh hudéng cua pH ban d?}u 1én hoat tinh sinh uricase cua CN3 da duoc tién hanh & pH
ban dau 5 - 9. Hoat tinh uricase rat thap ¢ pH 5 - 6, sau d6 tang dan tr pH 6,5 dén pH 7 va dat toi
da o pH 8 voi hoat tinh 0,95 U/mL (hinh 5a). Hoat tinh enzyme giam ¢ pH 8,5 - 9.

Mot sb nghién ciru cho thiy N. crassa san xuét uricase cao & pH 8.,8. pH 6 1a tdi wu cho

san xudt uricase tir A. flavus va Mucor hiemalis. Azab & cs. tim thdy pH ban dau 7 1a tot nhét
cho 2 chung P. vulgaris 1753 va Bacillus-317-C sinh uricase cao. Thapar & cs. chi ra nang suat

uricase cao nhat ctia A. wentii 1a & pH 10. Trong nghién ctru khic, pH ti wu cho san xuat uricase
boi A. flavus S.791a 6 pH 9,2 [1, 2, 5, 8, 10].
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Hinh 5. Anh huéng ciia pH méi truong ban dau (a) va nhiét do 1én su san sinh enzyme uricase
ngoai bao cua P. putida CN3.

3.3.2. Anh huong ciia nhiét dg

Anh huéng cia nhiét d6 dugc tién hanh nghién ctru trén mdy lic 6n nhiét & (20, 25, 30, 35
va 40 °C) trong 48 gio ¢ pH 8.

Két qua thu dwgc & hinh 5b chi ra nhiét do 1a mot nhan t6 chi phoi rat 16n t6i hoat tinh
sinh uricase ngoai bao cta ching CN3. O cdc nhiét d6 duoc khao sat 20 — 25 °C va 35 — 40 °C
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chung CN3 sinh uricase ngoai bao khong cao < 0,45 U/ml. Sy san sinh uricase ting manh, dat
t6i da (0,92 U/mL) ¢ 30 °C. Nhing két qua nay gidng véi nhitng nghién ctru cia Ammar & cs.,
Abd El Fattah & Abo Hamed va Yazdi & cs. cho réng nhiét do t0i wu cho sinh uricase cua VK 1a
30 °C [3, 8, 9]. Azab & cs. tim thay nhiét d6 nudi ciy 37 °C 1a tdt nhat cho 2 chung P. vulgaris
1753 va B-317-C sinh uricase cao [1].

3.3.3. Anh hudmg ciia toc do ldc 1én sinh tong hop uricase ciia P. putida CN3

~ Thi nghiém dugc tién hanh véi nudi cy lic ¢ cdc toe do 50, 100, 150, 200, 250 vong/phit.

Két qua (hinh 6a) cho thay ¢ toc do lac 250 vong/phit hoat dQ uricase ngoai bao dat cao nhat
(0,9 U/mL). Nhu vay chiing CN3 la mét ching hiéu khi manh, can nhu cau O, rat cao.

Atalla & cs. quan sét thiy mirc d6 thong khi 150 rpm 1a tot nhat cho Gliomastix gueg sinh

uricase [11]. Azab & cs lai tim théy tdc do l4c 180 rpm la tdt nhit cho 1én men trong binh tam
gidc sinh uricase boi P. vulgaris [1].
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Hinh 6. Anh hudng ctia d6 thong khi (a) va thoi diém bd sung chat cam tng (b) 1én san sinh enzyme
uricase ngoai bao cua P. putida CN3.

3.4. X4c dinh thoi diém b sung chit cam éng vao méi treong nudi cdy dé sinh téng hop
enzyme

Nghién ctru anh huong cua thoi dlem b6 sung axit uric 0,5 % vao ‘mdi truong nudi cay
duoc tién hanh trén mdi truong nudi cay t6i wu, & nhirng diéu kién nudi cdy t6i vu. Két qua thu
dugc (hinh 6b) ¢ cudi giai doan nudi cay (48 gio) cho thdy viéc bd sung axit uric vao céc thoi
diém nudi cdy khédc nhau O - 18 gio hau nhu khong anh huong dén hoat tinh uricase ngoai bao,
viéc bd sung chit cam tng sau 24 gid nudi cdy anh hudng 1am giam hoat tinh uricase ngoai bao.

Tir cdc két qua nghién ctru ¢ trén da xédc dinh duoc céc diéu kién tdi wu cho sinh tong hop
uricase tu chung P. putida CN3.

3.5. Nudi cAy thu nhin enzyme trén hé théng 1én men tw dong
Sau nudi cdy tién 1én men trén thach nghiéng va nhan gidng cap II trong binh tam gidc

ching P. putida CN3 duoc 1én men trén hé thong 1én men suc khi ¢6 dicu khién quy mo binh 1én
men 5L (Bioflo 3000, New Brunswick Scientific Co., Edison - Nhat) (hinh 7).
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Theo ddi ddng hoc sinh trudng cling nhu sinh enzyme uricase ngoai bao ctua ching
P. putida CN3.

Két qua thu dugc (hinh 7) cho thdy sau 24 gid 1én men trén méi truong giau dinh dudng
mat do t& bao dat cao nhat ~ 1,2 x 10" CFU/ml. Sy tao thanh uricase ngoai bao va noéng do
protein tang nhanh trong sudt 30 gio dau 1én men, hoat tinh enzyme dat t6i da 1a 1,21 U/mL va
nong d¢ protein tong sO trong dich nudi dat toi da 0,91 mg/mL sau 30 gio 1én men. Sau d6 hoat
tinh enzyme va nong dg protein trong dich nu6i giam con 1 U/mL va 0,64 mg/mL¢ thoi dlem két
thic 1€n men (48 gio). Trong suot qué trinh 1én men, hoat tinh uricase ngoai bao va ndng do
protein tong trong dich nudi c6 mdi tu’orng quan vdi nhau.

Nhu vay ching P. putida CN3 can khoang 30 gio 1én men dé thu enzyme uricase téi da.
Két qua nay khéc voi nghién ciru ciia Abd El Fattah & Abo Hamed tur A. flavus, A. terreus can 4
ngay nudi cay va tir Trichoderma sp. can t6i 6 ngay nudi cay dé thu uricase tdi da [9]. Yukiko &
cs. san xuét uricase t6i da boi Hyphomyces sau 5 ngay nudi cay [7].

Duéi diéu kién nudi cdy ti wu trén thiét bi 1én men c6 diéu khién pH va dugc cung cap O,
tw dong, ching P. putida CN3 da cai thién duoc hoat tinh sinh téng hop enzyme uricase ngoai
bao (max dat 1,21 U/mL) so vdi nu6i céy quy md binh tam gidc (max dat < 1 U/mL). Ching
P. putida CN3 c¢6 kha nang san sinh ham lugng enzyme cao téi 1,33 U/mg trong thoi gian ngin,
vi vy ching nay c6 tiém ning ing dung cao.
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Hinh 7. Dong hoc qua trinh 1én men ctuia chung P. putida CN3.

4. KET LUAN

Diéu kién nudi ciy tdi wu cho P. putida CN3 tong hop uricase toi da 1a nhiét d6 30 °C, pH
mdi trudng ban dau 8, toe do lac 250 rpm, thoi gian 48 gid. Axit uric 0,5 % 1a co chat cam tng
t5t nhit cho P. putida CN3 sinh téng hop uricase. Glucose 0,5%, cao ndm men 0,3 % la nguén
cacbon va nito tot nhat san sinh uricase tir P. putida CN3. Chung P. putida CN3 1én men trong
diéu kién nuodi céy t8i wu trén thiét bi 1én men 5 L san sinh uricase ¢6 hoat do téng 1,21 U/mL,
hoat do riéng 1,33 U/mg trong thdi gian ngén chi 30 gid, vi vay ching nay c6 tiém ning tng
dung cao.
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Nghién ctru, lira chon diéu kién nudi cay va lIén men chung vi khuén Pseudomonas putida ...

Loi cam on. Cong trinh dugc thuc hién voi sy hd tro kinh phi cua bé tai cép Vién Han 1am Khoa hoc va
Cong nghé¢ Viét Nam 2010-2011.
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Pham Thanh Ha, Tran Binh Man, Tran Thi Hoa

The optimum culture conditions for uricase production by Psedomonas putida CN3 in
Erlenmeyer conical flasks were examined. The results showed that the optimum temperature was
at 30 °C and incubation period required for maximum uricase production was 48 hours with
aeration level at 250 rpm and at pH 8.0. 0.5 % uric acid proved to be the best induction substrate,
0.5 % glucose and 0.3 % yeast extract were found to be the best carbon and nitrogen sources.
Production of uricase of P. putida CN3 was conducted in 5L fermenter under controlted
conditions indicated that the uricolytic activity reached 1.21 U/ml in 30 hours and specific
activity was 1.33 U/mg proteins. P. putida CN3 is a protential strain for uricase producing.

Keywords: Pseudomonas putida, culture conditions, fermentation, uricase.
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