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TOM TAT: Trong nghién ciru rzay chung t6i da so sanh cdc phzrang phdp tinh sach so bj
enzym urease. tia phdn doan sunfat amon, tua bang aceton, sdc ky rdy phan tir va siéu loc.
Duea vao két qua xdc dinh d§ tinh sach, hiéu sudt tinh sach enzym va két qua kiém tra @p tinh
sach bang dién di trén gel acrylamid chung t6i nhdn thay phwong phdp tia phdn dogn sunfat
amon nong do 65% va 55% bdo hoa hi¢u qua nhit. Tiép tuc thuc hién tinh sach qua séc ky trao
doi ion DEAE — cellulose, sdc ky do cho thdy cé 3 peak protein va chi cé mft peak enzym
urease ing vdi nong dé muc”;i 0,3 M. Thu nhén peak enzym, kiém tra trén dién di gel acrylamid
da xdc dinh dwoc urease ddu nanh la mét logi homogeneous. Két qua dién di ciing dd chitng
minh quy trinh tinh sach do chiing t6i xdy dwng da tinh sach dwoc enzym urease.

1.MO PAU

Urease la mot loai enzym thuy phén ure hinh thanh NH3 va CO,, dugc {ng dung rat nhidu
trong Y hoc va Céng nghiép thuc phdm dé dinh luong ure trong cac mau bénh phdm va nudc
chim. Trudce déy, da cé rat nhiéu nghién ciru v& enzym urease va di dua ra nhiéu phwong phap
tinh sach urease, tuy nhién chua c6 nghién ciru nao so sanh gita cac phuong phap tinh sach
khac nhau. O nudc ta, cling d c6 mot sé nghién ctru tinh sach enzym urease tir dau nanh nhung
cling chua dua dugc quy trinh tinh sach hiu qua va chua dugc Ung dung trong san xuit ché
pham urease. Nganh Y hoc va Thuc Pham & nude ta hién nay van phai nhap ché phim urease
va kit urease tir nuc ngoai voi gia thanh rét cao.

Do d6 chung t6i thuc hién dé tai nay nham tim ra mot quy trinh tinh sach urease hiéu qua
nhét tir ddu nanh, mot nguon nguyén lidu ré tién va dé kiém. Pdng thoi sir dung phuong phép
dién di trén gel acrylamid dé nghién ciru thanh phén enzym urease tir dau nanh.

2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Nguyén li¢u

- P4u nanh loai bo cac hat x?lu, bd sdu mot, xay min, loai lipid, bao quan lanh.

- Hoa chéit: Urease chudn (urease Jack bean), Albumin bovine, Ether petrolium, acetone,
glycine, Tris(base), Coomassie Brilliant Blue — G250 (Merck), Nessler, EDTA, L-Cystein.HCI,

Acrylamide va bisacrylamide, SDS, TEMED, Amonium persulfate, Sephadex G 50, DEAE —~
Cellulose (Merck), ...

2.2 Phwong phap nghiéli ciru
- Phuong phap tua sunfat amon: phuong phap 1 tia phén doan ¢ 2 néng do 65% va 55%
bao hoa, phuong phép 2 tia phan doan ¢ 2 nong do 20% va 55% bdo hoa.
- Phuong phap séc ky: tach lién tuc timg vi phan ctia hdn hop chit [6]
> Sic ky ray phan tir trén gel Cephadex G-50 (6x12cm)
> Sic ky trao d6i ion trén gel DEAE-Cellullose
- Phuong phép Bradford: xdc dinh ham lugng protein [4]
- Phuong phép Nessler: xac dinh hoat tinh urease [4]
- Phuong phap dién di: kiém tra hiéu qua tinh sach, dién di trén gel 10% polyacrylamid véi
toc do dong 20mA, gel dugc nhuém véi Coomassie Blue R-250. [1]
- Phuong phép siéu loc: sir dung thiét bi loc membrane Vivaflow.
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3.KET QUA

3.1 Khio sat cic phwong phap tinh sach urease tir ddu nanh

3.1.1. Khdo sdt néng dp aceton dé tiia enzym

Két qua so sanh d9 tinh sach va hiéu suit thu hdi enzym urease khi tia véi cac ndng do
aceton tir 30% - 60% dugc trinh bay & bang 1.

Bang 1.Két qua so sanh hiéu qua tia enzym & céc ndng d6 aceton khéc nhau

A

. Viicn, ml | P, mg/ml A, Ul/ml P Do tinh o
Giai doan My s mg | (mg/mg) P;, mg (UUmg) A, UI UII))’:'ng sach H, %
Trich ly 150.00 19.69 2953.50 | 104.40 |15660.00| 5.30 1.00 100

Aceton 30 %| 882.75 0.21 185.38 1.36 1200.54 | 6.48 1.22 7.67

Aceton 40 %| 2976.00 0.46 1368.96 1.79 5327.04 | 3.89 0.73 | 34.02

Aceton 50 %| 3313.24 0.45 1490.96 1.87 6.95.76 | 4.16 0.78. 139,55

Aceton 60 %| 3788.25 0.44 1666.83 2.91 11023.81 | 6.61 1.25. |'70.39

Két qua & bang 1 cho thdy d6 tinh sach ciia mAu tia 30% va 60% aceton gin bing nhau va
Ién hon 1, nhung hiéu sudt thu hdi & ndng d6 aceton 60% nhiéu gép 10 14n so véi ndng dd
aceton 30%. O mau tia 40% va %0% aceton c6 dd tinh sach thdp nhé hon 1 va hiéu suét thu
héi enzym ciing khdng cao.

Kiém tra 5 mau qua dién di trén gel acrylamid 10%, két qua dugc trinh bay & hinh 1.

Vach 6

Urease  Aceton Aceton Aceton  Aceton
Jackbean 30% 40% 50% 60%

Hinh 1. Két qua dién di urease tiia & cac néng do aceton khac nhau

Dién di d6 trén hinh 1 cho thdy: urease du rua du d4 & dang rét tinh khiét vAn xuét hién 3
vach r rang, diéu d6 chimg t6 urease cta d4u rwa 1a mt loai enzym heterogeneous.

Pién di dd dau nanh chira du céc vét c6 trong dién di dd déau rua. Ngoal ra dién di d6 dau
nanh con chira mét sb vach khac ciing rit ro rang, dac biét vach thir 6 v6i do ddm tang dan tir
ndng do aceton 30% - 60%. Két qua chay dién di cho thdy phuong phép tia bang aceton ¢

hiéu qua tinh sach chua cao, con 1n nhiéu protein tap nén cac miu dién di chua c6 su phéan
tach ro rang.

Nhu viy tir két qua kiém tra hiéu qua tinh sach trén cho thdy ndng do aceton 60% la nong

d6 dung mdi lam tha enzym urease c6 hiéu qua nhét v& db tinh sach ciing nhu hiéu sudt thu hdi
enzym.
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3.1.2 Kho sdt tita phan doan bing (NH)>S0 (theo phwong phdp ¢ muc 2,2)
Két qua xé4c dinh do tinh sach va higu suét thu hdi cia hai phuwong phap tua phén doan
sunfat amon duoc trinh bay & bang 2.

Bang 2. So sanh hiéu qua tinh sach cta 2 phuong phép tia phén doan (NH4),S04

A, .
Giai doan x‘:;:'n'?; lz;l';/g;]“g‘; P, mg (311;;1;) A¢,UI |A, Ul/mg pr ::':;‘ H,%
Trichly | 150.00 | 19.69 [2953.50| 104.40 [15660.00|  5.30 1.00 | 100
PPhap1 |1896.72| 019 |360.38| 1.60 [3034.75| 842 1.59 [19.38
PPhap2 |121425| 019 |23071| 136 [1651.38]  7.16 1.35 |10.55

Céc sb lidu thuc nghiém cho thdy & phuong phép c6 dd tinh sach enzym va hidu suét thu
hdi enzym déu cao hon so véi phuong phap 2. Tuy nhién hiéu suét thu hdi enzym cta ca 2
phuong phép nay | déu thép, chi 10 —20%.

Kiém tra 4 miu qua dién di trén gel acrylamid 10%, két qua dugc trinh bay ¢ hinh 5.

=

£l P

el TR e
Urease Trich ly Tua PP1 Tua PP2

Jackbean

Hinh 2. Két qua chay dién di cac mau urease thu tir hai phuong phap tia phan doan sunfat amon

Két qua dién di cho thdy, ca hai mau tia Sunfate amonium deu xuat hién cac vach tuong
dbng véi miu chudn va chira it vach hon so véi mau trich ly O miu tia theo phucmg phap 2
tuy da loai bét protein tap & vach s& 2 va sb 4, tuy nhién van con sot mot it va thé hién thanh
cac vach mo. O miu tia sunfat amon theo phuong phap 1 da loai dugc hoan toan cac protein
tap & cac vach 2, 4 va 7 so véi mAu trich ly. Dién di d6 ciia mau tua theo phuong phap 1 chi
con lai 4 vach.

Nhu vay, phuong phép tia phan doan Sunfate amonium theo phuong phap 1 dem lai hi¢u
qua tinh sach tot hon phuong phéap 2. Do d6 chung tdi chon tua bing Sunfate amonium theo
phuong phap 1 dé tiép tuc cac budc nghién ciru sau.

3.1.3 Khdo sdt qud trinh tinh sach urease bang phwong phdp sdc ky trén cjt Sephadex G-
50

Léy 0,5ml dich trich ly da diéu chinh vé pH 7 cho lén cdt Sephadex G-50). Rura cot bing

dém phosphate pH7; 1/15M. Kiém tra ham luong protein va hoat tinh enzym & mdi phén doan.
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Séc ky db trén Sephadex G - 100

AOD Hagt tmh
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0.35

Urease jackbean Trich ly Qua Cephadex

Hinh 3. Sac ky d6 cia dich trich ly tir ddu nanh Hinh 4.Két qua dién di miu da qua cot
khi qua cot SephadexG 50 Sephadex, & phan doan 4
Tur sac ky d6 cho théu vi tri cuc dai cua peak protein cling chinh 12 vi tri cuc dai cua peak

enzym & phan doan 4. Dé kiém tra hiéu qua tinh sach, chung t6i tién hanh chay dién di trén gel
acrylamide 10% v&i chit chuén ]a urease tir dau rua. Két qua trinh bay & hinh 4.

Séc ky dd trén gel acrylamide cho thdy hdu nhu tit ca cac vach trén miu trich ly deu Xuét
hién & mau da qua tinh sach trén cephadex. Piéu d6 0 nghia trude va sau khi chay sac ky loc
gel trén cdt Sephadex G-50 chua c6 hiéu qua lam v& mit tinh sach, c6 thé do Sephadex G-50
khdng phu hop nén chua thé loai bé mét sé tap chit.

3.1.4 Siéu loc

Dich trich ly duoc cho qua thiét b loc mang membrane c6 kich c& lo 10 000 Da, 4p suit loc
2.5 bar, loc trong 2h. Sau khi qua siéu loc, nong dé enzym trong mau rét cao.

Béang 3. Két qua danh gi4 hiéu qua tinh sach cua phuong phép siéu loc

Giai doan I::s:‘;h’ﬂé IZ;nn;/gan;; P,, mg Uﬁ;nl A, Ul I /ﬁp ; tgﬁl H,%
: (Ul/mg) EPT| sach
Trich ly 150.00 | 27.28 [4092.00| 68.40 |10260.00| 2.51 1.00 | 100
Dung dich siéu loc | 90.00 29.34 |2640.60| 78.14 | 7032.60 | 2.66 1.06 |68.54
Siéu loc dk 6876.40| 0.43 [2956.85| 0.76 | 5226.06 | 7 4 0.71 {50.94

Khi s dung mang loc 10 000 Da la quéa nho so véi phén tir Urease nén hiéu qua tinh sach
khéng cao, chi lam dich enzym ddm déc hon. Dich siéu loc sau déng khd bi giam hoat tinh, c6
thé do mot sb chit 6n dinh hoat tinh urease nhu L-Cystein, EDTA-Na, di bi loai khi siéu loc.

3.2 So sanh cic phwong phap tinh sach
Két qua so sénh cac phuong phép tinh sach so bd enzym urease trinh bay & bang 4.

Bing 4. So sanh hi¢u qua tinh sach cia cdc phuong phap

e Verryy ,ml | P, mg/ml A, Ul/ml Ap,  |Tinh|, ,
Giai doan Wiy, mg| (mg/mg) Py, mg (UU/mg) A, Ul Ul/mg pr| sach H,%
Trich ly 150.00 27.28 [4092.00f 68.40 [10260.00{ 2.51 1.00 | 100
Dung dich siéu loc| 90.00 29.34 |2640.60| 78.14 |7032.60| 2.66 1.06 {68.54
SK.Cephadex 300.00 7.88 12362.50| 23.08 |[6924.00| 2.93 1.17 [57.88
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(NH)4SO; 65% 1906.00 | 039 | 74334 | 148 |2820.88| 3.79 |1.51|27.49
Aceton 60% 4837.13 0.46 [2225.08| 1.47 |[7110.58| 3.19 |1.27|69.30

Két qua cho thiy tua phan doan (NH,);SO4 theo phuong phdp 1 cho do tinh sach cao nht
(1,51), nhung hiéu suat thu hoi lai tuong dbi thap (18,01%). O phuong phap siéu loc va sic ky
trén Cephadex hiéu suét thu hoi rét cao, nhung hiéu qua tinh sach lai khong cao.

Phuong phép tia aceton 69% thuc hién rat don gian, thoi gian tua ngén va rit d& thu hdi,
nhung qua trinh nay khong 6n dinh, enzym rat d& bién tinh. Hon nita, bdt sau khi déng kho do
hoa tan rat kém. Bot dong kho thu duoc tir mau tda sun fat amon cé do tan rat tét.

Kiém tra 4 mAu qua dién di trén gel acrylamid 10%, két qua duoc trinh by & hinh 5.

s st

Urease Siéu loc Qua Tua (NH4),SO, Tua Aceton
jackbean Cehadex PP1 60%

Hinh 5. Két qua dién di urease qua 4 phuong phap tinh sach

Két qua dién di hoan toan ph hop véi sb lidu thue nghlem & bang 4. Céc phuong phép sic
ky réy phén ti, siéu loc, tia aceton khong dem lai hi€u qua tinh sach cao, diéu d6 thé hién qua
dién di dé con rat nhiéu vach tap chat. O mau tha sunfat amon theo phuong phép I ¢6 hiéu qua
tinh sach cao nhat, dién di dd chi con 4 vach rat rd rang, ngoai 3 vach tuong g véi cac vach
trén dién di d5 ciia urease dau rua con mot vach thir 4 rit d4m. Tir nhiing nhan xét trén, ching
toi quyet dinh chon phuong phép tua phin doan sunfat amon theo phuong phép 1 dé tiép tuc
qua sic ky trao dbi ion.

3.3 Két qua tinh sach trén cft sic ky trao d6i ion DEAE - cellulose

Trong phan nay, ching tbi thuc hién 2 thi nghiém song song:

1) Mau enzym urease ddu nanh sau khi tinh sach bang phuong phép tiia phan doan sunfat
amon qua thim tich dbi nude va qua cgt trao d6i ion DEAE - cellulose, dung hé dém phosphat
pH7 1/15M, gradient bang mudi NaCl ndng d6 tir 0 — M. Sac ky dé duoc trinh bay & hinh 6.

2) Dung dich sau thdm tich dugc dong khd va chay sic ky trao d6i ion trén cot DEAE
cellulose nhu trén. Séc ky dd dugc trinh bay & hinh 7.
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Hinh 6. Sic ky d6 trén DEAE-Cellullose " Hinh7. Sic ky d& DEAE-cellulose bdt tua
ctia dich tha bang (NH,),SO4 phuog phéap 1 (NH4),S04 phuong phap 1 dong kho
Sic ky db cho thiy khi tach phan doan dung dich enzym sau tia (NH4),SO4 nho séc ky trao
dbi ion thu dugc 3 peak protein va 1 _peak enzym. Vi tri cuc dai cia peak enzym trung vdi vi tri
cuc dai cua peak protein tht 3 & nong dd muoi 0,3M. Enzym tua phan doan (NH4),S04 sau
dong khd qua sdc ky trao dbi ion co sic ky dd twong tu séc ky d6 miu chwa dong kho, gom 3
peak protein va 1 peak enzym. Peak enzym cling trung voi peak protein thir 3, nhung hoat tinh
enzym chi tap trung & 2 ong 11 va 12, trong d6 6ng 12 c6 hoat tinh cao nhét.
Nhu vay, & ca 2 mau dung dich tha (NH4),SO, va tiia (NH,4),S04 dé qua déng kho, enzym
urease duoc diy ra & nong do mudi 0,3M. Peak chira enzym urease thu duoc sau sic ky trao dbi
ion duoc kiém tra do tinh sach qua dién di, két qua trinh bay & hinh 8.

Urease jackbean  Trichly  Tua (NH4),SO; Sau DEAE-cellulose
Hinh 8.Két qua dién di qua céc giai doan tinh sach

Ket qua dién di cho thdy, hiéu qua tinh sach ciing nhu két qua tach phén doan qua cdt
sac ky rat cao, di loai bo gan toan bd cac protein tap. Nh& vdy, trén dién di d6 chi con mét vach
rat 15, Két qua nay hoan toan phu hop véi két qua ctia mot s6 nghién ciru trude day [18]. Tur do,
chiing t6i c6 thé két ludn: urease dau nanh (Glycine max) va dau rya (_;ackbean) méc du co hoat
luc thuy phén nguyén liéu dic higu nhu nhau nhung khéc nhau vé phén tir luong ciling nhu
thanh phan ciu tao, cu thé: két qua trén sic ky dd va dién di dd trong thi nghiém cua chung t6i
cling nhu trong cac cdng trinh nghién ciru trude ddy thi urease dau rua (jackbean) 12 loai enzym
heterogeneous, con urease dau nanh (Glycine max) la homogeneous.

Bang 5. Két qua tong két qua céc giai doan tinh sach

. Vesml | P, mg/ml A, UUml A, UU/mg |P$ tinh
Giai doan m:;",mg (mg/gmg) Pomeg |0 img)| AU [ o g :’ach H,%

Trich ly 150.00 24.66 | 3669.00 | 62.47 | 937050 | 2.55 1.00 | 100
Dung dich (NH,),SO, 75.00 1425 | 1068.75| 5529 | 414675 | 3.88 1.52 | 4425
DEAE-Cell Ddich 225.00 2.46 553.50 | 10.13 | 227925 | 4.12 1.62 | 24.32
(NH),SO, dk 1897.23 0.35 664.03 | 134 | 254220 | 3.83 1.50 | 27.13
DEAE-Cell dk 379.45 0.98 371.86 | 507 [ 192381 | 517 | 203 | 2053
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Nhu véy, qua mdi cz“ip tinh sach thi urease dan dAn duoc tach ra khoi cac protein tap khac.
3 mau taa (NH4)2SO4 da qua dong khd khi qua cot DEAE-cellulose thi hoat tinh chu yéu tap
trung trong 2 6ng, do do dd tinh sach ctia n6 cao hon mau dich tia (NH4),SO4 va dat 2,03 vai
hiéu sudt thu hdi enzym 14 20,53.

4.KET LUAN

Qua qué trinh nghién ctru ching t6i da giai quyét duge vin dé sau: ‘

- So sanh cac phuwong phap tinh sach so bd enzym urease va kiém tra do tinh sach bang dién
di trén gel acrylamide va nhén thdy phuong phép ttia phan doan sunfat amon 65% va 55% la
hiéu qua nhét so vai cac phuong phép siéu loc, tia aceton, sdc ky rdy phan tir.

- Séc ky trao dbi ion trén DEAE-cellulose thu dugc 3 peak protein va 1 peak enzym urease
{mg v6i ndng d6 mudi 0,3M.

- Pa xdy dung dugc mdt quy trinh thu nhén va tinh sach enzym urease tir ddu nanh hiéu
qua, loai bo gf?m toan bd céc protein tap, do tinh sach dat dwoc la 2,03 va hi¢u sudt thu hdi
enzym la 20,53.

- Sir dung dién di d& kiém tra d6 tinh sach enzym va xac dinh duoc urease dau nanh la loai
homogeneous.

EXTRACTION AND PURIFICATION OF UREASE FROM SOYBEAN

Le Thi Phu, Nguyen Thi Cam Vi, Nguyen Tan Dat
Ton Duc Thang University

ABSTRACT: In this work, we compared some methods of urease preliminary purification:
ammonium sulfate fractionations, acetone precipitation, gel filtration chromatography and
ultrafilter. Determination of enzym fold  pury and recovery yield, acrylamid-gel
electrophoresis of urease from each method showed amonium sulfate fractionations with 65%
and 55% saturated concentrations was the most effective. Purification was carried out
continuously by DEAE—cellulose column, the chromatograph showed three peak protein and
only one peak urease at 0,3 M salt concentration. Acrylamid-gel electrophoresis of urease of
the highest specific activity peak indicated that soybean urease was homogeneous enzym. The
result of electrophoresis indicated our purification process was effective and pure urease was
obtained.
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