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TOM TAT: Ké: via la mét phuong phdp phé bién hién nay dé thu nhdn va tinh sach
enzyme trong sdn xudt cong nghiép. Phitong phdp nay don gidn va cé gid thanh twong déi thap.
Trong nghién citu nay, chiing téi tinh sach enzyme protease tit dich chiét canh truong nuéi cay
ndm méc Aspergillus oryzae theo phiwong phdp bé mdt. Ethanol duge xem la tdc nhin két tia
thich hgp. Véi 1y 1é thé tich ethanol va thé tich dich chiét enzyme la 65/35, hiéu sudt thu hoi
enzyme sé cao nhdt (65%), tuong ing vdi dé tinh sach la 3,03. Ché phdm protease thu dugc o
PHop = 7,0; T,p = 50-55°C va ¢6 khd nding chiu mudi khd t61. Vi ham lwgng mudi trong mau
thity phén la 50g/L va 100g/L, hoat tinh ché phdm con lai tuong iing la 70% va 50% so vdi mdu
déi chitng khéng bé sung thém mudi.

1 MO PAU:

Trong nhitng nim gin ddy cling véi sy phét trién nhanh clia nganh cong nghé sinh hoc, cdc ché
phim enzym dugc sin xud't ngdy cang nhi€u cd vé sdn lugng va chiing loai, dic biét 1a nhitng enzym
¢6 ngudn gdc tir vi sinh vit. Mot trong nhitng ch€ phim enzym vi sinh vit dudc sdn xudt va @ng dung
nhiéu nha't hién nay 12 protease vdi sin lugng trén 500 tin/ndm, chi€m hon 40% trong tong sin lugng
cic loai enzym dugc san xudt trén thé€ gidi [4,5,6].

K&t tlia 12 mdt phuong phdp dudc sit dung rong rii dé tinh sach enzym tir canh trudng vi sinh
vat. Trong d6, két tiia enzym biing dung méi hitu co hodc bing polyethylenglycol (PEG) la phudng
phédp don gidn, c6 chi phi twong d&i thip va hiéu sudt thu hdi enzyme khé cao. Hién nay phuong phip
nay dugc sit dung phd bi€n d€ tinh sach enzym trong sdn xudt cong nghiép [2,4,6].

Trong nghién cifu nay, ching toi ti€n hanh k€t tia protease tir dich chi€t canh trudng
Aspergillus oryzae dugc thu nhin biing phuong phdp nudi ciy bé mit. Pé chon tic nhin két tia thich
hgp, chiing tdi thit st dung ethanol, acetone va PEG c¢6 phian i lugng khdc nhau. Sau cling, ching i
khdo sdt 4nh hudng ctia pH, nhiét d6 va ndng d6 mudi NaCl dén hoat tinh clia ché€ phdm thu dugc
nhiim xdc dinh cdc diéu kién thich hgp dé ng dung ch€ phim protease trong cong nghé thyc pham vi
cdc nganh cong nghiép khdc.

2  NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
Nguyen ligu:

- Chling nim méc thudc loai Aspergillus oryzae do Phong thi nghiém vi sinh, B mén Cong nghé
thyc phdm, Trudng Pai hoc Bach khoa Tp. H6 Chi Minh cung cap.

- Cdc tdc nhin két tlia enzyme nhu ethanol (dd tinh khiét 99,5%), acetone, PEG do Trung qudc
san Xuat.

Phuong phap nudi ¢y va thu nhin dich chiét enzyme protease:
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- Thanh phin méi trudng ti wu dé nudi ci'y Aspergillus oryzae theo phuong phip bé mit, nhim
muic dich sinh tdng hdp protease nhu sau: cdm - 83%; trau - 4,3%; bot dau nanh - 12,7%; do 4m
ban diu clia mdi trudng trudc khi cd'y gidng 1a 50% [1].

biéu kién nudi cdy sinh tdng hgp enzyme protease: mdi trudng dugc dung trong cdc khay bing
inox va dua qua tiét tring & 121°C trong 20 phiit rdi lam ngudi vé 30°C. Tron bao tif nim moc
Aspergillus oryzae v6i nudc v khudn rdi cdy gidng bing cdch phun huyén phiit nay 1én bé mat
clia moi trudng. Chiéu day méi truding trong khay nudi khong qud 3cm. Qua trinh nudi cdy duge
thue hién trong ti @m ¢ 30°C trong thdi gian 48 gid [1].

- Diéu kién t8i wu trich ly protease tir canh trudng bé mit dugc xdc dinh bing phudng phép thuc
nghiém. Dung mdi trich ly 1a dung dich dém phosphate ¢6 pH=6,5. Ty 1& canh trung va dung
mdi 1a 1/8 (kg/L), nhiét do trich ly: 20°C, thdi gian: 35 phiit, tdc dd khudy trdn trong qua trinh
trich ly 1a 200 vong/phit. Sau qué trinh trich ly, ta ti€n hanh ly tim d€ loai bd cdc chit khong
tan. Dich chi€t enzyme thd thu dudc cé hoat tinh 1a 0,13 dvhd/mL.

Cdc phuong phdp phdn tich:

Hoat tinh protease dugc xac dinh theo phudng phdp Anson ci tién [7]

Ham lugng protein dude xdc dinh theo phuong phdp Lowry [7]

Cong thitc tinh todn:

Hoat tinh riéng 12 s& don vi hoat d§ enzyme tinh trén 1mg protein ctia ch&€ phim

Hiéu sudt thu hdi protease 1a ty 1& giita tdng hoat tinh enzyme thu dugc sau qué trinh tinh sach
va téng hoat tinh enzyme trong miu trude khi dem tinh sach.

- D6 tinh sach 1a ty 1€ giita hoat tinh riéng clia enzyme thu dugc sau qué trinh tinh sach va hoat
tinh riéng clia miu enzyme trudc khi dem tinh sach.

3  KET QUA VA BAN LUAN

3.1 K&t tla protease tif dich chi€t canh trudng nudi cdy Aspergillus oryzae theo phuong phap bé
mat

K&t tiia protease biing ethanol:

DE k&t tlia enzyme bing dung méi hitu co, dich chi€t enzyme va dung mdi dudc lam lanh lin
lugt vé 2°C va -18°C trudc khi phdi tron v6i nhau. Sau khi phdi tron, k€t tia dugc tich ra khdi hdn hop
bing phuong phap ly tim (T8¢ do ly tim: 4000 vong/phiit, nhiét d: 4°C, thdi gian: 30 phiit). K&t qua
dugc trinh bay & hinh 1.

Ta thay khi ty 1& Vemano/Venzyme 12 60/40, hi€u sudt thu hdi protease dat 56,4%. N&u ta tang ty 1é
dung moi va dich chi€t enzyme d€n 65/35 — 85/15, hiéu sud't thu hdi protease sé ting va dao dong
trong khodng 63,9-65,4%. C6 1& d6 1a do khi s6 phin tir dung mdi trong hdn hgp ting, chiing sé tich
triét dé€ hon 16p phin tf nudc bao 18y xung quanh phén tif protein, 1am gidm tinh tan clia protein, ting
khi ning két tia cla ching [2]. Do d6, lugng enzyme thu dugc sau qud trinh k&t tia sé ting. Tuy
nhién, néu ta ti€p tuc ting thém lugng dung mdi st dung Vemano/Venyme = 90/10, higu sudt thu hdi
enzyme giam.

K&t qud & hinh 1 cho thdy vai ty 1€ thé tich Vemano/ Venzym 12 65/35 thi hiéu suat thu hdi protease
16n nhét va dd tinh sach cao gdp 3,03 lan so v&i dich chi€t ban dau. TY 1& Vepunol/Venzym thich hgp nhat
d€ két tha dich chiét protease biing ethanol dudc chon 1a 65/35.
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Hinh 1: Hiéu suit
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K&t tiia protease biing acetone:

K&t qué thuc nghiém dugc trinh bay & hinh 2. Ta nhén thdy sy dnh hudng ham lugng aceton st
dung dén hiéu suat thu hdi enzyme ciing tuong ty nhu ethanol. NEU ty 18 Viceron/Venzym quéd cao s€ gay
bi€n tinh bt thuin nghich enzyme, do d6 hiéu suit thu hdi enzyme sé gidm. Ty 1€ thich hop
-, L jS—"

K&t tiia protease biing PEG

Trong cong nghiép sdn xudt ché phdm enzyme hién nay, PEG dudc sif dung nhu' 1a mét tic nhin
k&t tha nhiéu loai enzyme khdc nhau: rennin, pepsine... [2,6]. MOt s§ nghién citu gan day da thi
nghiém thanh cdng dung PEG dé k&t tiia enzyme tir dich chiét clia cdc canh trudng nudi cdy vi sinh vit
theo phudng phdp bé mit.

Hinh 2: Hiéu suat thu hdi protease vi do tinh sach clia ch€ phdm protease thu dugc
khi két tia bing acetone
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Trong nghién citu nay, ching tdi da thir nghiém sit dung 4 loai PEG dang tinh thé 1a PEG400,
PEG1500, PEG4000 va PEG6000. Dich chi&t enzyme ban ddu c6 hoat tinh protease la 0,13 dvhd/mL.
Qud trinh két tda duge thyc hién & nhiét do 30°C. Ung v6i mdi loai PEG, chiing t6i bé sung truc tiép
vao dich chi€t enzyme vdi ndng do thay déi tir 5-50% va khudy déu. & mot s6 thi nghiém, chiing toi
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khong thdy xut hién két tia. O mot s6 thi nghiém khdc, ching t6i thu duge két tia nhung hiéu suit
thu hdi enzyme rat thip — khéng 16n hon 10%. Chiing t5i ¢6 th{ nghiém cb dic chin khéng miu dich

chi€t d€ ting néng dd enzyme 1én cao hon (0,6 dvhd/mL) nhung két quéd thu duge vin tuong o nhu
trén.

Luya chon tac nhin k€t tia thich hgp:

K&t quéd thyc nghiém cho thdy PEG khéng phdi 1a tic nhan thich hgp d€ két tha protease tir dich
chiét canh trudng bé mit A. oryzae. P& lam sdng té diéu niy, ta cAn tim hi€u thém vé cdc bic ciu tric
clia nhirng phan t¥ protein enzyme c6 trong dich chiét.

Khi so sanh kha niing k&t tia protease clia ethanol va acetone, chiing t6i nhdn thdy ham lugng
toi uu clia hai dung méi cin sit dung 1a nhu nhau (Vdung moi Venzym = 65/35). Hiéu sudt thu hoi protease
khi st dung ethanol thap hon ddi chit khi ta so sanh vdi aceton (thap hon 3,06%) nhung do tinh sach
lai cao hon nhiéu (cao hon 19,29%). Trén thi trudng hién nay, ethanol c6 gid thanh thdp hon aceton.
Do d6, ethanol dugc xem Ia tdc nhin két tia thich hgp nhat d€ thu nhin ché phdm protease (it canh
trudng Aspergillus oryzae. Khi d6, ch€ phim protease thu dudc c6 hoat do riéng la 448 dvhd/mg
protein.

3.2 Khdo sit mdt s§ tinh chi't ciia ch€ phim protease thu dugc
Anh huéng ciia pH dén hoat tinh céia ch& phim thu dugc

K&t qué khdo sdt dugc trinh bay ¢ hinh 3. Hoat tinh 16n nhat céia ché pham & pH = 7,0. Nhin
chung, khodng pH hoat dong thich hgp ctia ch& phdm khd rong [5,0-8,0]. C6 1& trong két tiia thu dugc
¢6 chita hdn hgp cdc protease khdc nhau. Trong phdn nghién ciu sdp tdi, chiing toi stt dung phuong
phap sdc ky loc gel va phuong phédp dién di dé tich va xdc dinh tirng loai protease cu thé.

Anh hu@ng ciia nhi¢t dp den hoat tinh ctia ch¢ pham thu dugc

Ching t6i khio sat hoat tinh protease & pH méi trudng 1a 7,0; nhiét dd phin u’ng thily phéin thay
déi tir 20-70°C. K&t qué & hinh 4 cho thiy nhiét do hoat dong t6i uu clia ch& phdm niim trong khodng
50-55°C, tai d6 hoat tinh ciia protease cao hon 3 1an so véi hoat tinh & nhiét do thudng (30°C). 4 60° 54
enzyme bi (fc ch€ manh, hoat tinh chi bing 52% so véi & gid tri nhiét do 50-55°C.
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Khdo sdt dnh hudng ciia NaCl dén hoat tinh ctia ché phdm thu dugc

Mudi &n 12 mot phu gia rit phd bién trong cong nghiép thuc phaim. PE dng dung ché& phim
protease trong ché& hi€n thit ¢4, viéc khdo sdt 4nh hudng clia ham lugng mudi d&€n hoat tinh enzyme la
cAn thi€t. Ch& pudm protease chiu mudi s& ¢6 nhiéu ing dung hon trong cong nghiép thuc phim.

Mugi Nzt duge pha trong nude vdi nong do 300 g/L. Hoat tinh clia protease dudc xdc dinh theo
phuong phdp Anson cdi ti€n & nhiét d phin ng 12 55°C, pH moi trudng 1a 7,0. Cdc miu thi nghiém
chita ciing mot him lugng cd chit va enzyme duge bS sung thém dung dich NaCl di pha & wén vdi
nhitng tf 1&é khdc nhau dé€ ndng d6 mudi trong miu dat 50, 100, 150, 200 va 250g/L. Mau d6i chitng
dugc thuce hién trong cdc diéu kién tudng ty nhung khéng bd sung thém dung dich NaCl. K&t qud dugc
trinh bay trong hinh 5.

Tir hinh 5, ching ti nhin thdy hoat tinh clia protease bi 4nh huéng dang k€ bdi NaCl. V&i ham
luong mudi trong miu thily phin 1a 50g/L, hoat tinh enzyme biing 70% so v6i mdu di chiing khong bo
sung thém muéi. V§i ndng do mudi 1a 100g/L, hoat tinh protease con lai 1a 50%; va véi ndng dd mudi
250g/L, enzym gan nhu bi v6 hoat hoan toan.

Tuy nhién, khd ning chiu mudi ciia ché phim thu dugc 1a khd cao so v6i mot s6 ché phim

enzym khdc. Hoat tinh cia mot s6 ché phdm protease chi con lai 20-30% so v6i mdu d6i ching khi
ndng do NaCl dat dén 100 g/L [3].
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Hinh 5: Anh hudng ctia ndng d6 mudi d&€n hoat tinh ctia ch& phim protease thu nhin

4  KETLUAN

Tédc nhin k&t tha thich hgp dé thu nhin ch& phim protease tif canh trudng nudi cdy b mit nim
médc Aspergillus oryzae 1a ethanol, ty 18 t8i wu Vemano/Venym 12 65/35. Khi d6, hiéu sudt thu hoi
enzyme la 65% va d6 tinh sach la 3,03.

Ché& phim thu dugc ¢6 pHopt =7,0 vd Topt = 50-550C. Protease tir Aspergillus oryzae ¢6 khi
ndng chiu mudi NaCl khd t6t. O ndng do NaCl 50-100g/L, hoat tinh protease giam tir 30-50% so vdi
méu d6i chitng khéng ¢6 bé sung mudi. Chiing tdi dang ti€p tuc khdo sdt qud trinh tinh sach enzyme
bing phudng phap loc gel va ting dung ché phim thu dugc trong ché bién thit, cd.
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PROTEASE PRECIPITATION FROM THE EXTRACT OF ASPERGILLUS
ORYZAE SURFACE CULTURE AND DETERMINATION OF SOME

CHARACTERISTICS OF THE OBTAINED ENZYME
L& Vin Vigt Min, Pinh Tran Nhat Thu, L& Thuy Minh Hai

Department of Food Technology, Faculty of Chemical Engineering,
University of Technology-VNU-HCMC

ABSTRACT: Enzyme precipitation is a popular method for enzyme purification in

industrial scale. This method is simple and inexpensive. In this paper, protease was purified from
the extract of Aspergillus oryzae surface culture. It can be concluded that ethanol was a suitable
precipitating agent. With the optimal ratio of ethanol and enzyme extract — 65/35(v/v), the
enzyme recovery yield was 65% and the purity degree was 3,03. The pHopt and Topt of the
purified enzyme were 7,0 and 50-550C respectively. In addition, the obtained protease was fairly
salt-tolerant. In the sample with NaCl 50g/L and 100g/L, the enzyme activity remained 70% and
50% respectively in comparaison with the control sample.
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