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TOM TAT NOI DUNG

Lipase (EC 3.1.1.3) 1a enzym dugc ting dung trong nhi€u nganh nhu
cong nghiép thyc pham, cong nghiép hoa hoc, cong nghiép my pham, cong
nghié€p da, trong y dugc va cac nganh cong nghiép khac do c¢6 kha nang
xtc tac thuy phan triglyxerit thanh di, mono glyxerit hoac glyxerol va cac
axit béo nho hoat dong trén bé mit phan pha dau nudc. Trong cong nghiép
dau va chét béo, viéc sir dung lipase da rat phd bién. C6 khoang hon 100
loai lipase khac nhau dugc dung dé chuyén doi lipit thanh cac chat khac
Hi¢n nay, Viét Nam da st dung mot lugng 16n lipase trong nganh
cong nghiép thuc pham, cong nghiép tiy rira, hoa hoc, y hoc... song céc
ché pham lipase dang st dung phan 16n 1a nhap khau. Do vdy, muc dich
clia dé tai tap trung nghién ctu thu nhan va st dung hiéu qua lipase tir hai
doi tuong 1a ndm men Candida rugosa va Bacillus sp
Phuong phap nghién ciru
- Vi sinh vat dugc nudi cdy theo phuong phdap nuoi chim ca 2 ching
Candida rugosa va Bacillus sp trén mdy lic lac 6n nhiét Shellab va trén
thi€t bi 1én men 2 lit.

- Xdc dinh hoat do lipase biang phuong phéap chuédn do.

- Co6 dinh lipase trén nylon 6 bang lién két dong ho4 tri.

- Tach va tinh ché lipase bang etanol va sic ky trao doi ion DEAE
cellulose.

- Bang phuong phdp todn hoc thuc nghiém t6i wu moi trudng nuodi ciy
theo mo hinh bac 1 cia Box Wilson.

- So sdnh san phdm phomat dugc ché bién c6 bd sung lipase va khong b6
sung lipase bang phuong phdp cam quan thuc pham.

beé tai da thu duoc nhirng két qua chinh sau:

- Tim duoc diéu kién nuoi cay t6i uu cho sinh tong hop lipase tit Candida
rugosa cho mot lit la:

Moi truong nuodi gom: KH2PO4: 15 g; K2HPO4:55 g;
(NH4)2S504:4g; MgS0O4:1¢g; FeCl3:10m g; inositon: 0,004mg; biotin:



0,008mg; Thiamine.HCl: 0,2mg; Dau oliu: 1%; axit palmitic: 1.2 g;
H20: 1000ml;

S6 t&€ bao ndm men cdy ban dau: 2,6.10° tb/ml canh trudng;

Thot gian nuoi: 40 gio
Tim dugc diéu kién nuoi cdy t6i wu cho sinh téng lop lipase tit Bacillus
sp la: moi truong BMGY vé6i thanh phan: (1% (w/v) cao nAim men, 2%
(w/v) bacto-peptone, 100 mM kali phosphate, pH 7.0, 4 x 10-5% (w/v)
biotin va 1% (v/v) methanol) & 30°C lac 220 vong/phut
Nong do con thich hop cho két tha thu lipase 1a 90%. Lipase sau két tia
con cho chay sic ky trén sic ky dd cho thiy lipase sau khi qua cot trao
d6i ion DEAE - cellulose xuat hién 3 pick. Tién hanh xac dinh hoat d¢
lipase & cac phan doan. Két qua cho thay chi c¢6 pick 1 va pick 3 ¢6 hoat
tinh lipase (69UI/ml va 77U/ml) va Lip1 va Lip3 c6 khéi lwong phan tir
1a 58 va 62 kDa. Lipase sau cac budc lam sach: két tiia etanol, sic ky
trao d6i ion DEAE — Cellulose thu dugc ché pham c6 hoat do riéng
55,16 U/mg protein, muc do tinh sach 1a 12,5 1an; hiéu suat thu hoi 1a
37,06%.
Pi khao sat duoc cac diéu kién tdi vu dé ¢ dinh lipase trén Nylon-6 d6
1a: ndng do HCI chat mang 1a 3,5N; glutaraldehit 13 10%, ndng do lipase
dem c6 dinh 13 Img/ml (550U/ml); sir dung dung dich dém phosphat pH
7,7.
b3 xac dinh mot sb dic tinh cua lipase ¢ dinh trén Nylon-6
e Nhiét do t6i wu 1a 70°C, bén & vung nhiét do 40 - 60°C, sau 18 gid

hoat do con lai la 52,4 — 66,7%.
e pH ti vula 7,0; bén ¢ vang pH 7 - 7,5; sau 18 gio hoat ¢ con 50,6
- 57%.

Pa xac dinh mot sb dic tinh cua lipase tan tir Candida rugosa
e Nhiét do t6i wu 1a 60°C, bén & ving nhiét d6 40 - 50°C, sau 18 gid
hoat d6 con lai l1a 50,2 - 59%.



pH tdi wu 1a 8,0; bén & vung pH 7,5 - 8,0, sau 18 gio hoat do con
53,9 - 62%.

Piém dang dién cua lipase 1a pI = 7.5

Anh hudng cua cac ion kim loai dén hoat tinh cta lipase:

- Ton Pb*" {rc ché manh (lam giam hoat do t&i 33,26%)

- Cac ion Cu*", Fe’*, Zn*" tic ché yéu (1am giam hoat tinh 13%)

- C4c ion Na', K' khéng anh huong.

- Céac ion Mg”", Ca® ¢6 kha ning hoat hoa lipase.

Mot so6 dac tinh lipase tir Bacillus sp

¢

*

*

Tinh dac hiéu co chat doéi véi tributyrin 1a cao nhat: 101 U/ml.

Nhiét do toi wu 1a 70°C (91,1 U/ml).

Lipase c6 do bén nhiét, sau 24 gid hoat tinh van con 63%.

pH 9,5 1a thich hgp nhit cho phan tng, hoat tinh dat 108,1 U/ml.

pH 9,0 dém Tris-HCI va pH 10,0 d¢m glycine khong anh huong téi
do bén cua lipase, hoat tinh con lai van dat 117%.

Ca®* tang hoat tinh lipase 1én 10-12%, nguoc lai K'*, Mg**, Fe’* giam
hoat tinh lipase tu 11-42%.

Céac dung moi hitu co déu giam hoat tinh lipase. Acetone, 2-propanol
va ethanol giam mdt nira, methanol giam mot phan tu.

Cac chat tdy anh hudng Ién hoat tinh lipase. Triton X-100 tiang hoat

tinh 1én 63%. Tween 20 gilt nguyén hoat tinh (107%). Tween 80 giam
mot nira. Con SDS kim ham hoat tinh lipase 3%.

ba khao sat kha nang thuy phan dau dau tuong cua lipase c¢6 dinh thu

duoc dau ¢ chi s axit dat 80,5.

St dung lipase trong san xuét phomat két qua cho thdy phomat c6 b6

sung lipase da lam tang céc chi tiéu chat lugng cam quan (mau sac,

huong thom,...)so véi san pham phomat khong bo sung lipase
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MO DAU

Lipase la enzym xuc tac thuy phan triglyxerit thanh di, mono
glyxerit hodc glyxerol va cac axit béo nhd hoat dong trén bé mit phan pha
dau nudc. Lipase (EC 3.1.1.3) 1a enzym linh hoat c6 thé sir dung xtc tac
nhiéu loai phan tng khac nhau, c6 kha niang chiu kiém, chiu nhiét. Chinh vi
thé, lipase duoc tng dung rong rii trong cong nghiép nhu cong nghiép thuc
pham, céng nghiép hoa hoc, cong nghiép my pham, cong nghiép da, trong
y dugc va cac nganh cong nghiép khac[2].

Lipase dugc phan bo & ca dong vat, thuc vat va vi sinh vat, song
trong cong nghiép nguon thu lipase 16n nhat 1a tir vi sinh vat. Trong d6 ca
nam moc, nAm men, vi khuédn va xa khuan déu c6 kha nang téng hop lipase.

Va0 nhitng nam cudi th€ ky XX, téng san lugng cac loai enzym toan
thé giéi vao khoang 1300 tan/ndm[3]. Thi truong thé gidi vé enzym cong
nghi¢p trong ndm 1994 udc tinh khoang 1 ty dola My, trong do lipase
chiém 7% (70 triéu) [sheldon, 1996]. Trong cong nghiép dau va chét béo,
viéc stir dung lipase dd rat phd bién. C6 khoang hon 100 loai lipase khéc
nhau duoc dung dé chuyén d6i lipit thanh cac chat khac[13].

Hién nay, Viét Nam da sir dung rat pho bién lipase trong nganh cong
nghiép thuc phém, cong nghiép téy rua, hoa hoc, y hoc... va can mot luong
16n lipase, song cac ché pham lipase dang st dung phan 16n 13 nhap khau.
Do vay, dé tai tap trung nghién citu thu nhan va sir dung hiéu qua lipase tir

hai doi tugng 1a nam men Candida rugosa va Bacillus sp



TONG QUAN
1.1. CAC NGUON THU LIPASE (EC.3.1.1.3)

Lipase dugc phan ) rong trong cac loai vi sinh vat, dong vat va ca ¢
thuc vat.

O nguoi va dong vat c6 xuong sdng, nhiéu lipase kiém soat su thuy
phan, su hép thu, su tao thanh chét béo va chuyén hoa lipoprotein. Lipase
dong vat chia [am 3 nhom dya trén vi tri va hoat dong cua chung: lipase
thuc pham, lipase mo va lipase sira.

O thuc vat, lipase dugc tim théy & mo du trit ctia hat dau, hat ngil
cdc trong qué trinh ndy mam cua hat. Hau hét cac lipase khong hoat dong
trong thoi ky ngu dong, ngoai trir lipase tim thay ¢ hat dau caston[16].

Luong 16n lipase trong cong nghiép dugc san xuat tir cac loai vi sinh
vat: vi khuan, nAm méc, nAim men[10].

Vi khuan: Lipase ngoai bao cua Streptomyces rimous R6554 W duoc
tach tir dich loc canh trudng bang sic ky cot. Streptomyces 1 vi khuan dat
Gram (+) thé hién kha nang dac biét ddi voi su téng hop céc chét trao ddi
thr cdp va sir dung lipase thuy phan ngoai bao dé pha huy nguyén liéu hiru
co trong moi trudng sdng ty nhién. Tuy nhién cho dén nay, chi c6 mot vai
lipase Streptomyces da dugc xac dinh hoat tinh[10]. Ngoai ra, ngudi ta
cling di tim thiy lipase c6 trong modt sd loai vi khuan khac nhu
Pseudomonas cepacia c6 hoat tinh ngay & nhiét d0 cao, trong moi truong
kiém va ky nuéc[3].

Nam méc: Lipase duoc tim thdy ¢ mot sd loai nhu: Aspergillus,
Rhizopus (tach tr qua dira), Rhizopus oryzae (phan lap tir dau dira),
Pythiumnltimum (trong dung dich hitu co, khong ¢6 nhil tuong), va Mucor
sp humicola lamuginosa[6].

Nam men: Nam men Candida rugosa 1a mot ngudn san xuit lipase
quan trong. Céc dic tinh xuc tac cau tric hoa sinh cua lipase trong lodi ndm

men Candida rugosa di dugc cong bd trén nhiéu tai lidu[7]. C6 it nhat 7



gidng lipase tir Candida rugosa trong d6 c6 4 gidng da dugc xac dinh dic
tinh va 3 giong da dugc dung dé san xuit enzym thuong pham.

1.2. CAC YEU TO ANH HUGNG PEN KHA NANG SINH TONG HOP LIPASE
C6 nhiéu yéu t6 anh hudng dén sinh téng hop enzym. Nhung nhitng dic

diém vé tinh chat, sinh ly, sinh ho4 cua vi sinh vat c6 y nghia quyét dinh
hon ca. Vi vay viéc tuyén chon chiing c¢6 hoat luc twong d6i & trong tu
nhién sau d6 ting cudong kha ning sinh téng hop cao clua ching bing
phuong phap gay dot bién 1am thay déi ngudn gen trung tAm nhd céc yéu t6
ho4 hoc, vat ly,c6 mot y nghia vo cing quan trong.

Khong phai tat ca moi vi sinh vat déu c6 kha nang sinh téng hop enzym
nhu nhau, ngay ca nhitng ching cung chi, cing loai ciing c6 thé rat khac
nhau vé luong enzym do chiing san sinh ra. Vi thé viéc tuyén chon céc vi
sinh vat c6 kha nang tao nhi€u enzym can phai luon két hop chat ché véi
viéc kiém tra hoat luc ctia hang chuc, hang tram chung vi sinh vat dé tim ra
nhitng chiing c6 khé ning sinh téng hop enzym cao nhét.

Ngoai viéc tuén chon ching vi sinh vat ¢6 kah nang sinh t6ng hop cdc hé
enzym cé hoat do cao can phai ti€n hanh nuoi cdy ching trong cac di€u
kién t6i uvu nhim dam bao kah ning sinh téng hop va duy tri hoat luc
enzym cua ching.

1.2.1. Anh huéng ctia thanh phan méi trudong dinh dudng

Thanh phan moi truong la nhan t6 cé tic dong quan trong dén hoat dong
cling nhu qué trinh téng hop enzym cta vi sinh vatj, mudn sinh trudng, phét
trién duoc can phai c6 céc hoat chat chita C, N, H va O ddy di. Ngoai ra vi
sinh vat can dugc cung cép cac chat khoang Mg, Ca, S, P, Fe, K va mot so
chit cam tng dac trung cua tirng enzym.

e Anh huéng ctia nguén cacbon

Céc ngudn cacbon khic nhau s& anh hudng khac nhau 1én su phat trién va
san sinh enzym cua moi sinh vat. E. Dalmau va cong su (2000) da nghién
clu su anh hudng clia nguén cacbon dén sinh tong hop lipase clia ching
Candida rugosa biang phuong phdp nuoi ban lién tuc cho thdy céc
hydratcacbon va cac axit khong lién quan dén chat béo thi khong lam tang

su san xuat lipase. Hiéu suat thu dugc enzym cao nhat vGi cac ngudn



cacbon Ia lipit hoac axit béo. Su két hgp 2 loai co chat hydratcacbon va axit
béo khong cai thién su sinh téng hop lipase. Glucose kim ham su sinh téng
hop lipase, nguoc lai, tween 80 kich thich su tong hop lipase.

e Anh huéng ctia nguén nito

Nito 12 yéu t6 anh hudng 16n dén su sinh tong hop clia nhiéu enzym, vi nito
12 nguén cung cap vat liu (nguyén t6 nito) cho qua trinh sinh téng hop
protein enzym trong qu4 trinh phat trién.Silbel F. va cong su (2002) nghién
cttu anh hudng ctia ngudn cacbon va nito dén su sinh tong hop lipase cua
chung Candida rugosa cho thay trong nhitng nguén cacbon va nito nghién
cttu thi hoat do lipase ctia canh truong nuoi dat dugc cao nhat (5,58 U/ml)
khi moi truong nuodi chita nguédn nito 14 cao nAm men va proteose-pepton
vGi nguon cacbon la dau oliu. Va hoat do dat thap nhat khi moi truong nuodi
cély chita nguon nito 1a trypton va nguoén cacbon la lactose. Tuy nhién anh
hudng cuia nguén nito dén su tong hop lipase clia cdc ching khac nhau 1a
khac nhau, do vay trong nghién cttu cia Melisa E. L. Gutara va cong su cho
thdy khi 1én men bé mat ching Penicillium simplicissimum thi anh hudng
ctia ngudn nito dén sinh téng hop lipase 1a khong dang ké.

e Anh huéng ctia ngudn khosng

Cac nguyén t6 da lugng va vi lugng c¢6 anh hudng 16n téi su sinh trudng va
sinh tong hop lipase cha vi sinh vat. Theo cong b6 clia Rohit Sharma va
cong su (2001) cho thdy Mg c6 anh huéng dén do bén nhiét clia enzym,
néu thi€u Mg trong moi trudng nudi thi su sinh tong hop lipase bi giam
xuong. Phospho anh hudng truc ti€p téi sinh san cia ndm moc va cac vi
sinh vat. Vi vay muon ting cudng su tong hop lipase cin cung cap diy du
lugng phospho day du luong can thiét cia nguyén t6 nay. Luu huynh kich
thich su tao thanh lipase & nAm men, ngudn luu huynh dung 1a (NH,),SO,.
Khi chon moéi trudng dinh dudng dé€ nuoi vi sinh vat can chi y dén thanh
phan, chat lugng va su tuong quan vé khéi luong gitta cac cau tir. Cac
nghién cttu trudc day da cho thdy c6 kha nang ting cudng sinh tong hop
enzym lén hang chuc Ian va hon nita biang cdch thay déi thanh phan moi

truong mot cach chudn xdc, Ty 1¢ t6i wu giita céc cau tir chinh, tuyén chon



va cho thém céc chat cam ting c6 hiéu luc, b6 sung luong can thiét cdc chat
khodng cling nhu cac yé&u t6 kich thich sinh trudng.

1.2.2. Anh huéng cta diéu kién nuoi

Diéu kién nuoi c6 anh hudng 16n dén qua trinh sinh trudng va phat trién clia
vi sinh vat, diéu kién nuoi & day bao gém cic yéu t6 do am, pH, do thong
khi, toc do 1ac, nhiét 6 moi trudng

e pH moi truong

pH ban ddu cia moi ciing anh hudng khong nho t6i su phét trién va kha
nang tao enzym. Jau-Yann Wu (2000) nghién ctu su sinh téng hop lipase
cho thay hoat do lipase duoc téng hop cao nhat & pH 8,5.

e Do thong khi

Trong qua trinh sinh truéng vi sinh vat tiéu thu 25-35% chat dinh dudng
clia moi truong va thai ra mot lugng 16n nhiét va CO,. Vi vay phai ha nhiét
bing thong gié vdi khong khi vo tring ¢6 do 4am tuong d6i gan 100%, ché
do thong khi vo tring c6 thé lién tuc hodc gidm doan hodc thong khi tu
nhién. Trong moi truong nuodi cdy chim phai dam bao sao cho do oxy hoa
tan khong thap hon 20% do bao hoa (F. Valero, 1998).

e Mat do té bao
So luong t€ bao vi sinh vat ciing c¢6 anh hudng t6i sinh tdng hop lipase cla

ndm men Candida rugosa. Trong cing mot moi truong nuoi, néu so luong
t€ bao qua it s& 1am kéo dai pha 6n dinh va pha logarit va anh hudng dén su
sinh tongr hgp lipase, ngugc lai khi s6 luong t€ bao ban dau qué nhiéu pha
logait chua hoan thanh thi moi truong da can kiét nguon dinh dudng vi vay
lipase ciing dugc tong hop it hon. Do vay ta can phai nghién citu tim mat do
t€ bao ban ddu thich hgp dé cho kha ning sinh téng hop lipase cao.
1.3. CAU TAO CUA LIPASE
1.3.1. Khdi lwong phén tir

Ciing nhu cic enzym khac, lipase c6 thé thu tir mo, co quan dong,
thuc vat va vi sinh vat. Cac lipase déu c6 nhitng tinh chat chung, song

chung cling khac nhau vé mdt so tinh chat nhu: tinh dac hi¢u co chat, mic



d6 phan giai co chat, khbi lugng phan tir, thanh phan axit amin va diéu kién
hoat dong. Su khac nhau nay khong nhiing gitta cac loai ma ngay ca gitra
cac chung trong cung mot loai[7].

Khéi luong phan tir cua lipase dao dong kha nhiéu giita cac chung vi
sinh vat: Candida rugosa c6 2 ddng phan 1a LipA (58kDa) va LipB
(62kDa); Geotrichum candidum khoang 60.000 Da[34], Aspergillus niger
97.000 Da, Penicillium crustosum 29.300 Da, C.Paralipolytica 55.900 Da.
Awai va cong su ciing di tach duoc tir P.cyclopum hai lipase ¢6 khdi luong
phan tir 27 kDa va 30 kDa. Lipase duoc san xuat boi P.camemberti 13 mot
gluco-protein c6 khdi lugng phan tir 13 38 kDa.

1.3.2. Trinh ty axit amin

Thanh phan axit amin cua lipase tir cac ngudn khac nhau ciing khéac
nhau, nhung nhiéu trinh ty axit amin duoc suy ra tu trinh ty cta lipase tach
dong, tir 46 cho thdy c6 nhiing diém tuwong dong gilta nhitng cdu tric
khéng gian cua lipase. Chang han nhu trinh tu cia 20 axit amin dau cia
lipase tir dong vat ¢ va giéng v6i ving N- cua lipase tir P.camemberti va
gidng mot phan voi lipase tir Humicola lanuginosa va Aspergillus oryzae
nhung khac nhau so véi lipase tir P.Cyclopium lipase 1. So sanh tiép dau N
tiép theo cua lipase 1 tir P. expansium va P.solium cho thiy ngoai 16 cia
20 axit amin du 14 khac nhau con lai 1a nhu nhau. Nhiing axit amin cudi
c6 15 trong sd 20 axit amin ling cin 1a do lipase P.expansium va
P.solium[11].

Péi voi lipase tir Candida rugosa thi su sap xép trinh tu N coa
nhirng protein thé hién su twong dong voi lipase 2 va 3 nhung khong twong
ddng véi lipase 1[13]. Sy quyét dinh trinh ty N- trén 19 axit amin chi 1a sy
tuong déng cao véi nhirng lipase twong tu .

N6i chung c6 rét it nhimg trinh tu giéng nhau hoan toan, ngoai trir
nhitng trinh tu quanh vung trung tam hoat dong. Khi so sanh trinh tu axit
amin ving quanh trung tdm hoat dong ctia nhom gdm 3 enzym la protease,
lipase, cutinase vdi enzym esterrase, nguoi ta théy su ton tai cta trinh tu

bao thu GxGxG & vi tri serin. Ngoai 1¢ duy nhat da biét v6i trinh tu bao thu



trén 1a su thay thé cua alanin cho glyxin th&t 2 trong subtilisin. Khong mot
trinh tu bao thi nao duoc tim thiy quanh ving gdc histidin hodc a.aspastic

(glutamic) cua trung tdm hoat dong trir trudng hop cia cac enzym tuong

d6ng tir cac loai ho hang rat gan.

MELALALSLI ASVAAAPTAT LANGDTITGL NAIINEAFLG 40
IPFAEPPVGN LRFKDPVPYS GSLDGQKFETS YGPSCMQQONP 80
EGTYEENLPK AALDLVMQSK VFEAVSPSSE DCLTINVVRP 120
PGTKAGANLP VMLWIFGGGFE EVGGTSTEFPP AQMITKSIAM 160
GKPIIHVSVN YRVSSWGFLA GDEIKAEGSA NAGLKDQRLG 200
MOWVADNIAA FGGDPTKVTI FGESAGSMSV MCHILWNDGD 240
NTYKGKPLFR AGIMQSGAMV PSDAVDGIYG NEIFDLLASN 280
AGCGSASDKL ACLRGVSSDT LEDATNNTPG FLAYSSLRLS 320
YLPRPDGVNI TDDMYALVRE GKYANIPVII GDONDEGTEF 360
GTSSLNVTTD AQAREYFKQS FVHASDAEID TLMTAYPGDI 400
TQGSPEFDTGI LNALTPQFKR ISAVLGDLGE TLARRYFLNH 440
YTGGTKYSFL SKQLSGLPVL GTEFHSNDIVE QDYLLGSGSL 480
IYNNAFIAFA TDLDPNTAGL LVKWPEYTSS SQSGNNLMMI 520
NALGLYTGKD NFRTAGYDAL FSNPPSFEV 549

Hinh 1. Trinh ty axit amin cua lipase tor Candida rugosa
1.3.3. Cau tric khong gian

D3 co rat nhiéu thi nghiém duogc trién khai nham tim hiéu céu tric
cua lipase, trong d6 cau trac ba chiéu cua lipase dugc coi 1a co s& dé hiéu
dugc phan img dong hoc, dac hi¢u co chét, tién doan nhirng dac diém sinh
ho4 va hoat dong cua lipase tai bé mat phan pha dau nudc. Lipase tu
Rhizomun miehei 13 enzym thuy phan dau tién c6 ciu tric bac 3 duoc xac
dinh boi tinh thé hoc tia X[16].

Dung phuong phap tia X da phat hién cau trac o/f. Lién két p song
song lam cau ndi voi cdu tric xodn d¢ o dé hinh thanh cau tric phirc tap.
Cac cau disunfua dugc tim thiy trong phan tir lipase ¢ 1& nham lam 6n
dinh cdu trac gip nép cta enzym. Trong cdu tric ndy protein hinh cau chta
mot nhan ki nudc tao nén mot chudi khong cuc & canh cé y nghia quan
trong cho su 6n dinh phan ti. Bén canh d6 con c¢6 vai nhém co6 cuc va

nhitng phéan tr duoc lién két. Su co6 mit ciia nhitng phan tir nude da lam



tang luc lién két cuia Vander Wall va lyc phén tan trong nhan, vi vay sy 6n

dinh vé cdu tric khong gian cta phan tir enzym dugc ting 1én[16].

Hinh 2. Ciu tric khong gian cua lipase tit Candida rugosa [21]

Nhém quan trong nhét tao thanh trung tAm hoat dong cua lipase 1a
bo ba Asp...His...Ser. Lipase tham gia vao vi tri xuc tac vdi proteinase va
esterase. D4i 1ap voi proteinase, trung tdm xuc tic cua nd khong phan bd &
bé mit ngoai ma nam duédi chudi xodn bé mat. Vi tri hoat dong cua moi
lipase déu co Ser, His va Asp (hoac Glu) va hoan toan bi che khuét béi mot
doan nép cAu tao béi mot hodc hai chudi xoin. Bé mit mang Trypsin hoan
toan khong cuc va tdc dong qua lai voi dau ki nudc bao quanh trung tam
hoat dong. Trong hau hét ciu tric lipase, dau serin hoat dong trong chudi
pentapeptit ¢6 trinh tu Gly-X;-Ser-X,-Gly cau triac d6 ciing dugc tim thay
O protease serin (Boel va cong su, 1998).
1.4. MOT VAI PAC TiNH CUA LIPASE
1.4.1. Chit hoat hoa va chét kim him

Phan tmg do enzym xuc tic phu thudc vao nhiéu yéu t6, trong do
chét hoat hoa va chat kim ham ciing 4nh hudng téi van tc phan tng va
hoat @6 enzym trong phan tng. Hoat d6 enzym c6 thé bi thay doi dudi tac

dung ctia mdgt so6 chat ¢ ban chat hoa hoc khac nhau.



* Chdt hoat hod enzym

Chét nay lam tang hoat d6 xuc tac cua enzym. Céc chat nay c ban
chit hoa hoc khac nhau, c6 thé 1a cac anion, cac ion kim loai hodc céac chét
hitu co ¢6 ciu tao phtc tap hon.

Céac chat hoat dong cation nhu cac mudi amon duoc dua vao dé lam
tang kha niang thuy phan dau oliu cua lipase tir Mucor [Shamkant Patkar va
Fredrick Bjorkling, 1992].

Didier Rotticci va cong su di chimg minh rang lipase tr Candida
antaractica c6 thé duoc hoat hoa boi cac chat hoat dong bé mit. Trong mdi
truong co chat 1a axetat p-nitrophenyl c6 chita chat hoat dong ion SDS
(Sodium dodecyl sulfate) thi toc d6 phan tmg ting 1én. Chung t6 SDS co
tac dung trong viéc ting cuong tdc do phan Gng cua lipase[9].

Tuy nhién tac dung kich hoat chi gi61 han & nhiing néng do xac dinh,
vuot qua gidi han ndy cé thé lam giam hoat do cta enzym.

* Chdt kim him enzym

Céc chat lam giam hoat do ctia enzym goi 1a chat kim ham (tc ché-
Inhibitor), ki hiéu 1a I. Cac chat nay c6 thé 1a nhiing ion, cac phan ti vo co,
hitu co, ké ca cac protein. Cac hop chit kim ham hoat tinh lipase co thé
bang cach thay d6i cau tric lipase hodc tic dong vao tinh chat bé mit.

Co ché hoat dong kim ham lipase boi protein va polypeptit van chua
dugc nghién ctru 16 rang. Pé giai thich hoat dong cua su kim him nay co
hai gia thuyét dugc dua ra: (1) chat kim hdm protein duoc hap phu lén bé
mit va giy ra su thay dbi cac tinh chét ciia bé mat do; (2) Sy tac dong qua
lai tryc tiép cua protein véi lipase va canh tranh véi co chat. Nguoi ta 1am
nghién ctru vé kim him lipase tir tuy tang ngua va lipase tir Rhizopus
arrhizus , R.delemar v6i mot loat cac protein phd bién gébm : myoglobin,
serum albumin, ovalbumin, meltin. T4t ca cc protein nay kim ham lipase
tir tuy tang ngua khi khéng c6 mit colipase va mudi mat. Mot diéu tha vi 1a
lipase tir R.delmar bi kim ham bdi cac protein nay trong khi do lipase tu R.
Arrhizus khong hé bi anh hudng bai cac protein do[24].

1.4.2. Tinh dic hiéu co chat



* Diic diém ciia nguon co chit

Lipase (EC.3.1.1.3) l1a enzym xtc tac trong qud trinh thuy phan cac
triglyceride khong tron nudc & mat phan cach nude va lipit. Cac este cua
axit cacboxinic mach ngan dé tan trong nudc va dugc thuy phan tir tir voi
thé tich nudc 10n va co thé thuy phan hoan toan. Céc chét tao thanh ctia qua
trinh thuy phéan 1a 1,2- hoac 2,3- diglyxerit; 2-monoglyxerit; 1- hoac 3-
monoglyxerit va glyxerol. Dya vao cac diéu kién ciia phan ung thuy phan
dat duoc dén can bang va cac thanh phan trung gian ¢ chudi thuy phan
duoc tich ra nho su két tinh, chung cat hodc sic ky[16].

Lipase 1a chét xtc tac thuy phan chudi triglyxerit dai hodc cac este
metyl alcohol ctia mdt chudi dai cac axit béo

lipase

Triglyxerit + H,O ------ > Piglyxerit + axit béo

* Thuy phén cdc lién két este giiva glyxerol va cdc axit béo

Lipase 1a mot chit xtc tac sinh hoc dugc st dung vao nhiéu muc
dich khac nhau. Trén thé gii di ap dung thanh cong lipase tir cic ngudn
khac nhau xtic tac cho su thuy phan, su téng hop chat béo va su trao ddi
nhom ctia nhitng chat este[13]. Tinh chét dic thu kha phd bién véi tat ca
c4c lipase 1a phan tng cta chiing trong moi truong khong dong nhat, trong
d6 lipase hau nhu chi thé hién chirc ning riéng & mit phan pha dau
nudc[16]. Lipase duoc sir dung rat nhiéu trong téng hop hod hiru co véi vai
tro 1a mgt nhom enzym cé kha nang phan giai hydro tur triacylglyxerol, trén
bé mat phan pha dau nuéc[7].

Gan day nguoi ta d3 phat hién duoc lipase tir cay cai dau c6 tinh chat
xuc tac su thuy phan triolein nhanh hon khoang 70 1an so voi su thuy phan
cua tri-linolein dudi nhitng diéu kién khong c6 nudc, lipase nay xuc tac su
este hoa axit oleic bang butanol[14].

Lipase xtc tic phan ung thuy phan diu khong tan thanh cic san
pham hoa tan; phan g nay ciing c6 thé xay ra theo chiéu nguoc lai trong

d6 lipase xtc tac dé tao thanh acyl glyxerol tir glyxerol va axit béo.



1.4.3. Co ché @ong hoc xiic tac ciia lipase

Theo cac nghién ctru lipase ¢ nhém serin, histidin va axit aspastic &
trung tdm hoat dong cua nd. Véi cac co chat khong tan trong nudc, hoat
tinh cua lipase dat dugc cuc dai chi khi né dugc phan tan vao gitra bé mit
phan pha dau nudc. Qua trinh d6 duoc goi 1a qua trinh hoat hoa phan
pha[24] (hinh 3)

S
E* €——E* < PE*S
IT ——————————————————————————————————————————— Mit phan pha
«— S

Nuoc

Hinh 3. M6 hinh hoat dong cua lipase trén co chit hoa tan va khong tan
trong nudc. Su thay doi hinh thé cua lipase trong qua trinh hoat dong xtc
tac. M6 hinh nay do Verger dé xuat (1980).

Trong do:
E: Lipase hoa tan khong hoat dong
E*: Lipase hoa tan dang hoat dong
E.*: Lipase hoat dong c6 hip phu
Ei.*: Lipase khong hoat dong duoc hap phu
S,: Co chat tan trong nudc
S: Co chat khong tan trong nudc
E*S,, va E&*S: Phuc hop lipase- co chat
Khi khong c6 mat nudc hodc khi cd6 nude voi lugng nho, phan ing

este hod va phan ing este dugc uu tién. Trong truong hop nay, nhiing dac



tinh nhu téc d6 xtc tac va tinh dic hiéu phu thudc nhidu vao diéu kién
phan tmg va ban chét co chat [Paul Woolley & Steffen B. Petersen, 1992].
1.4.4. Nhiét do va pH hoat dong cua lipase

Nhiét do va pH 14 hai yéu t6 anh hudng rat nhiéu dén hoat dong ciing
nhu tinh bén cta lipase. Lipase thu tir cac ngudn khac nhau chiu anh hudng
b1 nhiét do va pH khéc nhau.

Theo Marija Ablamic va Iwanalescie, lipase tong hop tir chung
Streptomyces riromus R6554W hoat dong manh nhat & dai nhiét d6 50-
60°C, pH t6i wu 12 9,5. O diéu kién pH va nhiét d6 khong thich hop, lipase
déu bi kim ham hoat dong va giam tinh bén. U enzym & pH 9,5; nhiét do
23°C sau 24 gid hoat do giam 5%, & pH 10-11 hoat d0 giam 55%. O nhiét
dd 30°C hoat do giam con 25%, & 90°C hoat d§ con 30% so voi hoat do
lipase tai 55°C[17].

Lipase tir chung S.riromus bén & cing nhiét d6 20-50°C va mat hoat
tinh nhanh & vung nhi¢t do cao hon 70°C[17].

Lipase tir chung Penicillium cyclopium c6 pH tdi wu trong khoang
4,5-7,0[10]. Lipase tir nAm Pythium ultium c¢6 pH hoat dong & diéu kién tbi
vu 13 7,5-8,5. Con ddi véi lipase tir chiing Rhizopus oryae c6 pH tdi wu 1a
7,5[6].

Pa s6 lipase hoat dong & nhiét d§ 50-60°C, tuy nhi€n c6 mot vai
chung hoat dong & nhiét do thap hon. Ching Penicillium cyclopium,
Pythium ultium va Rhizopus oryae chiu nhié¢t kém, s¢€ bi trc ché khi nhiét d6
1€n t&1 50°C[6].

Lipase tir Candida rugosa 6n dinh & trong moi truong kiém pH tir 7-
10 va ¢ hoat 6 manh nhat & pH 8,5 [Sharon va cdng su, 1998].

1.5. TACH TINH CHE LIPASE

Tuy vao muc dich st dung ma nguoi ta tinh sach enzym & cac mirc
dd khac nhau. Bé c6 duoc enzym thuan khiét hon, nguoi ta tién hanh tinh
ché enzym tir ché pham enzym tho. C6 nhiéu phuong phép dé tinh ché:
Phuong phép két tiia dua trén tinh hoa tan, cic phuong phap séc ky trao doi

ion dua trén do tich dién cta enzym; phuong phép loc gel dua vao khéi



luong phan ti, kich thudc enzym; cac phuong phéap sac ky 4i luc dua vao
vi tri lién két dic hiéu cua enzym. Hién nay, viéc tach tinh ché enzym duoc
tién hanh dua trén sy két hop cua nhiéu phuong phap. Cac phuong phap
sac ky thuong duoc sir dung hon ca vi né cho phép thu nhiéu ché pham
enzym c6 do thuan khiét cao. Véan dé tach enzym thuan khiét van con gip
phai mot s6 kho khan do luong enzym c6 trong té bao it nhiéu c6 13n tap
chat va ludn c6 dong thdi véi cac protein khac ciing ¢o cac tinh chat 1y hoa
gidng nhau, enzym lai khong bén va dé bi mat kha ning xuc tac do tac
dong cua cac yéu to bén ngoai[4].

Pbi véi cac enzym ndi bao do cac phan tir enzym khong c6 kha nang
di qua mang té bao do d6 can phai pha v& cu triic cia té bao bang cac bién
phéap co hoc (nghién véi bot thuy tinh hodc dong hoa bang thiét bi dong
ho4) hoic pha v& té bao bang tac dung ctia cac dung méi hitu co trong song
siéu 4m... Sau khi phd v& té bao enzym duoc chiét roi loai tap chét réi mai
dugc tach tinh ché bang cac phuong phap khac nhau.

Lipase dd duoc nhiéu nha khoa hoc trén thé gidi nghién ciru nham
lam tinh sach hon va thuong dugc thuc hién qua nhiéu cot. M.
Kambourova va cong su tién hanh tinh sach lipase tir Bacillus
stearothermophilus MC7 qua loc gel dat do tinh sach l1a 1,56 va hi¢u suat
thu hdi 1a 75%; qua cdt Sephadex G-20 dat do tinh sach 1a 16,47, hi¢u suat
thu hoi 1a 60%; qua cdt DEAE- xenlulo thi d0 tinh sach 1a 19,25 va hiéu
suat thu hoi 1a 10,2%. Qua kiém tra do tinh sach bﬁng chay dién di protein
bién tinh trén SDS-PAGE xac dinh dugc khéi lwong phan tir 13 66kDa
(2003)[20].

Lipase tu Pseudomonas mendocina PK-12CS duogc tinh sach qua cot
sic ky trao ddi anion DE-52 dat dugc d6 tinh sach 13 240,99 va hiéu suit
thu hoi 1a 14,78%. Qua kiém tra do tinh sach bang chay dién di protein
bién tinh trén SDS-PAGE xac dinh dugc khdi lwong phan tir 13 80kDa
(2003)[33].



R. K. Saxena va cOng su da tach va tinh sach lipase tor Aspergillus
carneus qua cOt tuong tac ky nudc Octyl Sepharose dat dugc muirc do tinh
sach 12 24,1 va hiéu suat thu hoi 1a 38,4% (2003)[25].

Doi véi lipase tit Candida rugosa, M. A. Pernas va cong su da tién
hanh tinh sach qua c6t DEAE- Sephacel dat d¢ tinh sach 1a 2,3 va hi¢u suét
thu hoi 1a 4,9%. Qua kiém tra do tinh sach bang chay dién di protein bién
tinh trén SDS-PAGE x4c dinh dugc khdi lwong phan tir 13 60 kDa
(2000)[15].

1.6 CAC PHUONG PHAP CO PINH LIPASE

Enzym c6 dinh 1a nhiing enzym duoc gin 1én trén nhitng chat mang
khong hoa tan hoac cac enzym duoc lién két lai véi nhau tao dai phan t
enzym khong tan. Viéc sit dung enzym c6 dinh c6 y nghia to 16n nhu ¢
thé sir dung nhiéu lan mdi luong enzym dem lai hiéu qua kinh té cao. Dung
enzym cb dinh 1an vao trong san pham sau d6 nguoi ta c¢é thé tach ra khoi
san pham dé dang nén khong lam anh hudng dén mau sac, mui vi va chat
luong thuc pham. Sir dung enzym cb dinh c6 thé 1am ngimg phan tng
nhanh chéng bang cach 1ay ché pham ra khoi phan tng khi can thiét. Chinh
vi vady ma enzym ¢ dinh duogc st dung rong rai va nguoi ta cling da tim ra
dugc rat nhiéu phuong phap dé ¢ dinh enzym.

1.5.1. Phuwong phap gin enzym bang lién két dong hoa tri

C6 dinh enzym bang lién két dong hoa tri v&i cac polyme da duoc
hoat hoa 1a mot trong nhitng phuong phéap c¢6 dinh enzym phd bién nhat,
dam bao lién két viing chic cia enzym véi chat mang. Ban chat cia
phuong phap nay 1a enzym duoc gin v6i chit mang thong qua “cau” nbi.
Cau ndi nay c6 kich thudc khong 16n va co hai dau, mot dau ndi véi chit
mang polyme, ddu con lai ndi véi enzym. Vi du glutaraldehit ciing hay
duogc sir dung 1am cau ndi dé gan enzym vi nd chira hai nhom aldehit ¢ hai
dau cua phén tir. Hai nhom nay & gia tri pH trung tinh s& phan Gng voi cac
nhom NH,; tg do. Nhu vay, mdt dau cua glutaraldehit duoc gén vao chat

mang con dau kia s€ dugc gan vao enzym([4].



Chat mang thuong dugc sit dung 1a cic polyme khac nhau nhu:
celluloza, agaroza, alginic axit, chitin, collagen, keratin va cac dan Xudt cua
ching; hodc sir dung cac polyme tong hop nhu polyme cia acrylic axit,
polyurethan, cac dan xuit N-vinylpyrolidon va céac loai polyme khac[4].

Dua trén co s& 1y thuyét do, Carneiro-da-Cunha va cong su da cb
dinh lipase tir Candida rugosa 1én mang xenluloza va dan xuét cia
celluloza, st dung tac nhan hoat hod 1a cacbodiimit (HN=C=NH) thu dugc
két qua cb dinh trén mang celluloza axetat do hoat dong 1a O(umols'm™);
trén Textile cotton tissue 1a 1002(umols'm™) (1999)[18].

Str dung phuong phap nay, theo P. Padmini co thé c¢b dinh lipase trén
hat polyamid (Nylon-6). Nylon-6 c6 15 hong nho dugc st dung lam chat
mang cho viéc c6 dinh lipase. Trong quéa trinh c¢6 dinh st dung
glutaraldehit 10% , nong d6 HCIl 3,5N dé xir 1y hat va nong d6 enzym la
Img/ml trong dém photphat 7,7[23].

1.6.2. Phwong phap go6i enzym trong khuon gel

Nguyén tic ctia phuong phap nay 13 goi enzym vao trong khudn gel
bang cach tring hop hoa gel khi c6 mit déng thoi gel va enzym. Sau khi
két thuc qua trinh tring hop cua gel thi enzym duogc géi trong cac khudn
gel do.

Gel thuong sir dung 1a gel polyacrylamit hodc agaroza, Na-alginat.
C6 nhiéu phuong phap dé goi enzym vao khuodn gel: géi dudi dang hat
(vién); gbi enzym trong cac 16 nho cua gel dang soi; gbi enzym trong bao
vi thé (Microcapsul); phuong phép tién polyme.

Dé ¢ dinh lipase tir Candida rugosa theo phuong phap nay, nguoi
ta gin enzym vao trong khuon gel dudi dang hat. Monome dugc dung &
day 1a Na alginat. Alginat tir 1au da duoc dung tao mang gel c6 dinh té bao
va enzym xuc tadc cac phan ing trong cac dung moi hoa tan. Mang gel Ca
alginat c6 tdc dung lam cho enzym on dinh hon, bén nhiét hon khi n6 boc
trong cac khudn gel. Lipase sau khi dugc ¢ dinh trong cac hat alginat co
thé duoc xtc tac phan ung lién tuc hodc co thé tai st dung nhiéu 1an cho

hiéu qua kinh té cao[28]. O’Connell va J. Varley dua trén phuong phap



nay di cd dinh lipase tir Candida rugosa 1én mang khi CGAs (Colloidal

Gas Aphrons) thu duoc hiéu suat ¢6 dinh 1a 80% (2001)[22].

1.6.3. Phuwong phap hip phu vat Iy trén cic chit mang c6 chira hoic
khong chira dién tich

Phuong phap c¢b dinh enzym dugc st dung phd bién nhat 1a phuong
phap hap phu vat 1y khong thong qua lién két hoa tri. Qua trinh thuc hién
hap phu kha don gian: chat hap phu va enzym dugc tron 1an v6i nhau trong
mot khoang thoi gian cho phép su hap phu xay ra nhd tuong tac cla cac
lién két ion, ky nudc, hydrogen va lyc Van der Wals. Tuy nhién phuong
phéap nay c6 nhugc diém 1a qua trinh giai hap phu enzym dé dang xay ra
boi su thay doi pH, nhiét d6 va thanh phan ion[4].

Néu chét mang khong c6 16 xép, enzym duogc hép phu trén bé mit
chit mang. Néu chit mang c6 16 xbp, enzym s& dugc hap phu nho lién két
ion. Cac chat mang vo co thudng duge sir dung 1a nylon, céc loai chitin cta
vO toOm, mai cua, bot san hd, than hoat tinh, than cui, gach, da, soi, cat...
Chat mang hiru co thuong st dung 13 dan xuét celluloza.

Lipase c6 thé duoc ¢b dinh trén hat Amberlite-XAD16 bang phuong
phap hap phu vat 1y 1én bé mat hat[35].

Theo phwong phap nay, lipase tir Candida rugosa ciing c¢6 thé duoc
¢d dinh trén dung méi hitu co metanol cho hiéu suat cb dinh 1a 12,6%:
etanol hiéu sut dat 15,2% va axeton hiéu suat 1a 16,3% (Sol Montero va
cong su)[29].

Ciing dua trén phuong phap hap phu vat 1y 1én chat mang, Tien-
Chieh Hung va cong sy da tién hanh cb dinh lipase tir Candida rugosa trén
Chitosan sir dung glutaraldehit 1am tac nhan hoat hod (2003)[31].

1.7. UNG DUNG CUA LIPASE

Lipase duoc tng dung rong rii trong cong nghiép san xuat bot giat,
tong hop cac chét hitu co, trong cong nghiép ché bién sira va pho mat, cong
nghiép san xuat dugc pham, hod cong, my pham va cac cong nghiép khac.

Ngoai ra lipase dugc st dung rong rii trong cic hoat dong bién d6i sinh



hoc trong qua trinh thuy phan ciing nhu qua trinh tong hop va kiém soat
duoc cac budc trong cong nghiép gidy, bot gidy.
1.7.1. Trong cong nghiép san xuit cic chit tiy rira

Hién nay thi truong 16n nhét cho cac loai lipase 1a viéc st dung nd
nhu nhitng chét ciu thanh trong cac loai bot gidt & cong nghé gidt kho.
Ngay nay lipase duoc dung trong bot gidt dé thuy phan cac vét ddu md ma
con ngudi tiét ra quan 4o, chin dém trong diéu kién nhiét do thap va pH
cao v&i nhiing chit hoa hoc c6 hoat tinh bé mat [Gormen & Malmos,
1991]. Mot s lipase & dang thwong pham di dugc st dung trong nganh
thudc tay la: Lipase humicola ciia Novo Nordisk, lipolase hodc lipase
P.glumace ctia Unilever [Estell va cong su, 1985] dugc st dung trong
nganh cong nghiép tay rira. Nhung nhiing lipase dung lam bot giit cho
nhitng hd gia dinh giit 6n dinh véi cic protease va hoat dong c6 hiéu qua
trong diéu kién kiém.

1.7.2. Trong cong nghiép thuc pham

Trong cong nghiép thuc pham nguoi ta sit dung lipase dé cai bién
cac triacyglycerol, nang cao chat luong cac loai dau thuc vat ré tién, chat
luong thap bang cach thay thé cac axit béo no bdi céc axit béo khong no,
trong dung moi hiém nudc.

Vi du: Lipozyme (Novo) duoc ding dé san xuit bo Cocoa tuong
duong tir dau co va cac axit stearic dé sir dung trong cong nghiép ché bién
d6 hop [Bjorkling, 1991].

DPdi véi thue phém dugc ché bién tur sita, lipase dugc st dung rong
rdi dé lam tang mui vi, lam tang do chin cua phomat, hoac ché bién nhirng
san pham nhu phomat va phan giai lipit [Bech, 1992]. Nhiing axit béo tur
do mach ngin (chu yéu 1a C4, C6) dugc thuy phan ra do ting lipase vao
sita béo dan dén sy ting huong vi dic trung cho sita. Trong khi d6 néu cac
axit béo mach trung binh (C12, C14) duogc tao ra s€ c6 xu huéng tao ra mui
vi tya nhu xa phong cho san pham. Thém vao d6 nhiing axit béo tu do nay
c6 thé tham gia vao cac phan tng hod hoc don gian véi vi sinh vat dan dén

viéc tong hop nhiing gia vi c6 mui thom khac nhau. Nhing ngudn lipase



dung cho viéc tdng huong vi ¢ phomat trén md cia nhiing loai dong vat
nhai lai (dé non, ctru, b&). Mot s6 ché pham lipase duoc sir dung lam ting
mui vi va lam chin phomat dugc thu tor mot sb chung nhu: M.miehei,
A.niger hay A. oryzae.

Lipase duoc stir dung dé 1am ting nhitng chit béo nho viée chuyén
este hoa téi mot triglycerit co gia tri cao, bo cocoa, cd6 mot hon hop 1,3-2-
oleoyl-glycerol chua no (palmitic, streraic va axit oleic) c6 thé dugc ché
xudt tir loai dau ré tién chiét xuat ¢ tong hop than cay co (1,3-dipalmitoy 1-
2-oleoyl-glycerol) véi axit tritearrin hay axit stearic lan lugt 1a 1, 3 sb
lipase dic trung [Mastuao va cong su, 1981], trong khi phuong phdp
chuyén ddi este hoa hoa hoc dudi nhirng diéu kién kiém c6 thé dan dén su
tao thanh san pham mang tinh ngiu nhién va tao thanh sin pham phu
khéng mong mudn. Bang viéc sir dung phuong phap chuan bi giéng khac
nhau (axit palmitic hdu nhu khong c6 trong hai vi tri véi 1, 3- dioleoyl-
2palmitoyl-glycerol) co thé duoc thay thé bang nhiing chat thay thé sita
béo dugc chiét xuat phan nhiéu tir cdy co, dau palmitoyl glycerides voi
nhirng axit béo khong no [King & Padly, 1990]. Triglycerides cung v&i axit
octanoic va axit decanoic & vi tri 1,3- va mot axit béo can thiét & vi tri 2- ¢6
thé duoc san xuat theo cach nay danh cho nhiing bénh nhan khong du dich
tuy hoac kém hép thu.

1.7.3. Trong cong nghiép dwoe va hoa chit

Trong nhitng nim gan ddy enzym ngay cang dugc sir dung nhiéu va
rong rii trong y hoc, dé san xuat mot sé thudc va dung truc tiép dé chira
bénh. O nhiéu nuéc trén thé gid1, dic bi¢t & Nhat Ban hang nam nguoi ta
da san xuit mot luong 16n ché phém enzym vi sinh vat c6 d¢ tinh khiét cao
trong d6 c6 mat cua lipase.

Trong duoc pham lipase duoc tng dung rdng rai trong qua trinh san
xuét thude chita bénh cho nguoi va cac loai hoa chit bao vé thuc vat (thuéc
trir sau, trir c6)[19]. Gan day hon, trong linh vuc hod hoc tinh khiét, ngudi
ta di dung lipase dé tao cac chit trung gian tong hop qua qua trinh thuy

phan 1ap thé chon loc, tmg dung trong san xuat thudc trir siu Pyretinoidic.



Ngoai ra trong phong thi nghiém céc lipase ciing dugc nha hod hoc hitu co
dung 1am cong cu tong hop mot s chat khac nhu phin giai Raxemic
epoxieste nho lipase cua Rhizopus arhisus [J.A Laitte (Phap)]. Vo1 mong
mudn co thé san xuit mét loai thudc lam gian dong mach vanh, nguoi ta
dua vao tinh chat chon loc thuy phan cua lipase trong méi trudng dung moi
hiru co.

Céc lipase co thé xtc tac este hoa, chuyén doi este hoa va este hoa
tuong tac trong cac dung méi hiru co véi luong nudc thap [Kazlaus kas va
Bornscheuer, 1998; Godberg va cong sy, 1989], tng dung chinh cua cac
lipase trong hoa hitu co 1a su phan giai cidc hon hop enantiomeric. C6 mot
vai nhém phan tir lién quan dén su truyén tinh trang du hiéu lam gia ting
nhimng cin bénh di Gmg, viém 1a nhiing lipit hay lipit agnalogues. Su truyén
tin hiéu ¢ gifra va trong nodi bao & sinh vat lién quan gan giii voi nhitng loai
lipit don 1é nhu phosphatidylinositol, lipase ciing nhu photpholipase déu co
thé duoc str dung dé tong hop trén pham vi 16n.

1.7.4. Trong cong nghiép thudc da

Qua trinh thudc da yéu ciu phai bo 16p chat béo dudi da. Str dung
phéi hop lipase véi cac enzym thuy phan khac nhu protease d3 mé ra con
duong mdi cho cong nghi¢p thudc da. Mot qué trinh enzym méi cho san
xuat tir da song dén thudc da bao gdm viéc giat, rii 16ng va rira sach trong
bé nuéc c6 pH khoang 8-13 chira mot enzym wa kiém. RO rang can sir
dung phéi hop lipase véi cac protease kiém hay trung tinh va mét chét hoat
dong bé mat khac. Tai Nga da c6 bang sang ché sir dung ché pham enzym
dé thudc da ctru vé6i cac dic tinh wu viét hon nhu do bén, d6 co gian tang
va giam cing[36].

1.7.5. Trong cong nghiép m§ pham

Lipase dugc tng dung nhiéu trong cong nghiép my pham dé san xut
cac chét hoat dong bé mat va cac hop chit thom. Nhiing thanh phﬁn chu
yéu trong my pham va nudc hoa duge diéu ché bang phan tng ester hoa
glycerol dugc xuc tac bdi lipase. Viéc chuyén ester hoa cua 3,7- dimethyl

4,7- octadien- 1- ol bai lipase tir nhidu ngudn vi sinh véat khac nhau dé diéu



ché oxide hoa hong 1a mot huwong liéu quan trong trong san xudt nudc
hoa[36].

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. NGUYEN LIEU
2.1.1. Ching vi sinh vt

Candida rugosa nhan tir Vién bao tang giéng vi sinh vat Vién Cong

nghé sinh hoc va Cong nghé Thuc pham- Pai hoc Bach Khoa- Ha Noi.
Chiing Bacillus sp nhEn t6 PhBng C«ng nghO Gene §éng vEt - ViOn

C«ng nghO Sinh hic

2.1.2. Chat mang Nylon-6: cua hang Sigma- Mii (d= 1.084)

Nylon-6 1& chat nhya k¥ thuat ndi tiéng 1a c¢6 do cung cao va sirc dé
khang cao dbi vé6i chat hoa hoc va ddu m&. Mic du vay, Nylon-6 c6 nhiét
d6 chuyén bién nhya thap va nhiét do bién dang thap. D6 1a diéu can thiét
dé tron 1an Nylon-6 véi cac polyme khac tao thanh cac chat c6 khy n'ng
chPu nhiOt cao(1996)[26].

Nylon-6 ¢6 16 hong nhé dugc sir dung lam chat mang cho viée cb
dinh lipase. N6 cung cip ¢,c nhom amin hoat ®éng m'nh & cudi phan tir
polyme, cé thé tao phan tng v6i nhém lién két glutaraldehit [8].

H,-N-(CH,)s-CO-[-NH-(CH,)s-CO-],-NH-(CH,)s-COOH
Nylon-6
2.1.3. Hoa chit

Dau oliu, cao nAim men, pepton, glucoza, dich chiét malt, KH,PO,,
K,HPO,, (NH4),SO,4, MgS0,.7H,0, FeCls, CaCl,, NaOH, Inositon, Biotin,
thiamine.HCI, Axit palmitic, con 99%, glutaraldehit, hat Nylon-6, va mot
s6 hoa chat can dung khéc.

2.1.4. Thiét bi sir dung

- Tt cay vi sinh vt (clearn benchop) : Nhat
- Noi hép tiét trung : Nhat
- May do mau quang dién UV-Vis : Thuy Dién

- May do pH 900 Prescisa : Thuy S1



- May khuay tir gia nhiét (Magnetic stirrer) : Pirc

- M4y lic On nhiét Shellab

- May loc hut chan khong

- May ly tam lanh allegra 64R
- Hé thdng séic ky cot FPLC

: My

: Buc

: My

: Thuy Pién

Va mot s6 thiét bi thong thuong khac.

2.1.5. Méi trwong nghién ciru:

* Moi trwong hoat hod chung Candida rugosa (g/1)

- Dich chiét malt
- Cao ndm men
- Pepton

- Glucoza

: 10g

B6 sung nudc cat dén téng thé tich 1a 1000ml. Khir tring hén hop &

diéu kién 1 atm, 110°C trong 30 phit.

* Méi trwong giir giong Candida rugosa: thanh phan gidng moi trudng

hoat hoa

* M6i trwong sinh tong hop lipase t6 Candida rugosa (g/1)

- KH,PO,

- KbLHPO,

- (NH4)2504

- MgS0,.7H,0
- FeCl4

- Inositon

- Biotin

- Thiamine.HCl
- Axit palmitic

- Co chét dau oliu 1%

:15¢g
:5,5¢

:1,2g

B6 sung nudc cat dén tong thé tich 1a 1000ml. Khir tring hdn hop ¢

diéu kién 1 atm, 110°C trong 45 phut.



Moi truong nuoi cay Bacillus (BMGY): (1% (w/v) cao nam men, 2%
(w/v) bacto-peptone, 100 mM kali phosphate, pH 7.0, 4 x 10°% (w/v)
biotin va 1% (v/v) methanol) & 30°C lac 220 vong/phuit.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap vi sinh vat

Hoat hoa chung ndm men Candida rugosa trong mdi trudng hoat
hoa & nhiét do 30°C, téc d6 lac 200 vong/phut trong 24 gio.

Sau d6 tién hanh nudi ciy sinh tong hop lipase bang phuong phap
nuoi céy chim trén moi trudng sinh téng hop & nhiét d§ 30°C, tdc do lac
200 vong/phut trong 40 gio.

2.2.2. Phwong phap hoa sinh
o Phwong phdp cé dinh lipase trén Nylon-6 [23]

* Nguyén ly

Str dung phuong phap gan enzym lén chat mang bang lién két dong
hoa tri. Dya trén hoat do enzym trudc va sau khi ¢ dinh, x4c dinh duoc
hiéu suit c¢b dinh enzym.

* Tién hanh

Lay 30g hat Nylon-6 dugc lac trong 600ml dung dich HCI 3,5N &
45°C trong 15 phut (tbc do lic 200 vong/phut). Sau d6 nhitng hat nay duoc
tach ra bang may loc chan khong va rira nhiéu 1an bang nudc ct.

Sau d6 dugc bo sung 150ml glutaraldehit 10% va lic véi toe o 200
vong/phut & 30°C trong 30 phut. Nhiing hat nay lai duoc tach ra bang may
loc chan khong.

Sau khi hoat hoda, nhitng hat nay dugc trén vdi 100ml dung dich
enzym (Img/ml) trong dém phosphat pH=7,7; rdi lic & 45°C trong 120
phut (téc d6 lic 200 vong/phut).

Sau d6 hdn hop dugc dé & 4°C qua dém. Roi duoc rira nhiéu lan
bang nudc cat, mdi 1an 20ml dé loai nhitng enzym khong duoc gin két.

o Phwong phdp xdc dinh hoat dj lipase bing chudin dé [32]

* Nouyén ly



Dua trén kha nang xuc tac thuy phan lipit cua lipase, xac dinh lugng
axit béo tao ra trong 15 phut bang luong NaOH can bo sung dé duy tri pH
cd dinh. Hiéu sd giira lvong NaOH sau va trudc khi bd sung enzym dic
trung cho hoat tinh xtc tac cua lipase.

* Tién hanh:

Lay 10ml dau an + 200ml nudc cit + 1% Gum arabic -> danh tan
bang may xay sinh td trong 5 phut, tao huyén phu.

Lay 20ml dung dich huyén pht cho vao coc thuy tinh dat 1én may
khudy tlr, diéu chinh nhiét do ti 65°C.

Thém 470 pl dung dich CaCl, do pH va diéu chinh pH t6i 8,3 (chuan
bang NaOH 10mM). Sau khi 6n dinh pH va nhiét 6, do d6 tu thuy phan
ctia dung dich co chat trong 15 phut dé gitr pH ludn ludn bang 8,3 (lugng
NaOH tiéu tén 1a a ml).

Sau d6 thém 20 pl dung dich lipase vao hdn hop co chéat va chuan
bang NaOH 10mM dé dat pH= 8,3 va bat dau tinh luong tiéu hao NaOH
trong 15 phut dé giit pH ludn luén = 8,3 (lugng NaOH tiéu tn 1 b ml).

* Pon vi hoat do lipase

Mot don vi hoat do lipase (U) dugc xac dinh nhu 1a lugng enzym cé
kha nang chuyén hoa tao 1 micromol axit béo trong thoi gian 1 phut.

Hoat dg lipase trong 1ml dich ndi dugce tinh theo cong thirc:

(b-2)*0,01
Hoat d6 lipase = -------------- U/ml
t*v
Véi t: thoi gian do d§ tu thuy phan (phut)
v: Thé tich enzym (ml)
a: Luong NaOH 10mM tiéu tén khi chwa c6 enzym (ul)
b: Lugng NaOH 10mM tiéu tén khi c6 enzym (pl)

0,01: hé s6 chuyén dbi néng do

e Phuwong phdp tich tinh ché lipase bang sic ky trao doi ion DEAE
cellulose [15]



* Nguyén ly:

Dua trén phuong phap sic ky trao doi ion, chinh 1a sy trao doi ion
ctia protein tich dién véi ion cta nhwa trao doi ion. Trong d6 nhém tich
dién (+) 1a chat mang trao d6i voi cac ion (-) va do d6 ching duoc goi 1a
céc chét trao ddi anion va nguoc lai chiing dugc goi la chét trao ddi cation.

* Tién hanh:

Dich enzym sau két taa phan doan bﬁng etanol néng do 60% duoc
cho qua cot DEAE cellulose véi diéu kién tach phan doan nhu sau: cot
duoc can bﬁng trong dém Tris-HCI 25mM, pH 7,5; tbc do chay 1 ml/phut
v6i gradien néng d6 0-0,25M NaCl, mdi phan doan thu mau 13 1ml/dng. O
mdi phan doan do ham luong protein, xac dinh hoat do lipase dé biét duoc

phan doan tach lipase tot nhat.



KET QUA VA THAO LUAN
3.1. Tim diéu Kkién nuéi cay thich hop thu lipase
3.1.1. Tim diéu kién nuoi cay thich hop thu lipase tir Candida rugosa

3.1.1.1. Khao sat anh hudéng cua thoi gian nudi t6i sinh tong hop lipaza

Chling ndm men dugc nuoi cdy trén moi trudng MT2, véi cic di€u
kién: nhiét do nuoi 1a 30°C, toc do lac 150 vong/phit. Khio sat vé6i 6 thoi
gian nuoi khac nhau: 24, 30, 36, 42, 48, 54 gid. Sau m6i moc thoi gian
trén dich nuoi cay dugc 14y ra va xac dinh hoat do. Két qua duoc thé hién
6 bang 1.

Bdng 1: anh huéng cua thoi gian nuoi dén sinh tong hop lipaza

Thoi gian (gio) Hoat d¢ lipaza (U/ml)
24 2
30 52
36 7.5
42 8.33
48 6.9
54 3.9

Két qua nghién ctru cho thay, chung nghién ctu cé kha nang sinh
tong hop lipaza ngay tir nhitng gi® dau nuodi cdy va dat cuc dai sau 42 gid
nuoi, cho hoat luc 8.33 U/ml.
3.1.1.2. Khao sat anh huéng cua téc do lic dén qua trinh sinh tong
hop lipaza

Thi nghiém dugc ti€n hanh & 4 t6c do lac khac nhau: 100, 150,
200, 250 vong/phiit trén moi trudng sinh tdng hop lipaza & nhiét do 30°C,
thoi gian nuoi 42h. Két qua thé hién & bang 2
Bdng 2. anh hudng cua toc do lic dén qua trinh sinh tong hop lipaza

Toc do lac (v/p) Hoat do linaza
100 5
150 8.33
200 4
250 3




Két qua bang trén cho thdy qua trinh sinh tong hop lipaza dat cuc
dai & toc do lac 150 vong/phiit.

3.1.1.3. Khao sat anh huéng cua nguén cacbon dén sinh tong hop
lipaza

Chung toi tién hanh khao sit v6i 5 ngudn cacbon khiac nhau trén
moi trudng sinh tong hop lipaza & nhiét do 30°C, toc do lic 150

vong/phiit, co chat 1% dau oliu, thdi gian nuoi 42h. Két qua thé hién &

bang 3
Bdng 3. anh huéng ciia nguon cacbon dén sinh tong hop lipaza
Nguon cacbon ( 2g/1) | Hoat do lipaza (U/ml)
Glucoza 8,67
Galactoza 12,30
Tween 80 6,67
Axit Palmitic 18.00
Glyxerol 12,67

Qua bang trén cho thdy hoat d¢ lipaza dat dugc cao nhat trén nguoén
cacbon 1a axit palmitic, cac nguodn cacbon khac nhu glyxerol va galactoza
cling cho hoat d¢ tuong ddi cao. Vay nguon cacbon thich hop nhat cho
sinh téng hop lipaza clia ching nghién ctu 1a axit palmitic. Két qua nay
cling phu hop vé6i két qua nghién ciu cua tic gia E.Dalmau (2000) khi
nghién ctiu anh hudng cltia cidc nguén cacbon khic nhau dén sinh tong
hop lipaza cua ching candida rugosa.
3.1.1.4. Khao sat anh huéng cia nong do axit palmitic dén sinh tong
hop lipaza

Tién hanh nuoi cdy chiing ndm men trén moi trudng sinh tong hop
lipaza véi cac diéu kién thich hop da tim dugc & trén, thay déi ham luong

axit palmitic trong moi truong (g/1): 0,5; 1; 1,5; 2; 2,5; 3. Sau 42 h nuoi



cdy xac dinh hoat do trong dich canh truong thu duoc két qua trong bang

4 sau day.
Bdng 4. dnh huong cua nong doé axit palmitic
Nong do axit palmitic (g/) Hoat do lipaza (U/ml)

0.5 12.3
1 15.83

1.5 17.67
2 13.67

2.5 9.33
3 5.67

Tir két qua trén ta thay nong do axit palmitic cling anh hudng nhiéu
t6i kha nang sinh téng hop lipaza. Nong do axit palmitic 1,5 g/l cho hoat
do cao nhat 1a 17.67 (UI/ml).

3.1.1.5. T6i uu hoa diéu kién nuéi chim Candida rugosa
Tir cdac diéu kién khao st dugc & trén chdng toi ti€n hanh t6i vu
hod bac 1 diéu kién nuoi chung Candida rugosa theo 3 yéu to sau:
X,: axit palmitic (g/1)

X,: SO t€ bao nam men (tb/ ml )
X,: thoi gian (gi0)
Khi &y ham muc tiéu I1a Y: hoat do lipaza (U/ml)

e Cac mirc thi nghiém

Miic thi nghiém X4 X, X,
Miic gbc 1.5 4 42

Khodng bién doi 0.5 2 1
Muic trén 2 6 46
Muc du6i 2 38




e Lap ma tran thi nghiém va két qua
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e Xirly thong ké cac két qua thuc nghiém thu duoc
¢ Kiém tra d¢ déng nhat cia ma tran theo chuan Cochran

Néu G, > G, thi ma tran dong nhit
G, = max Sj* =0.45

NG
G, tra bang = 0.6798



= G, > G, nén cac soO liéu duoc do cung mot do chinh xac nhu
nhau va c6 thé chap nhan dugc

Xac dinh cac hé s6 cia mo hinh theo cong thirc

bl
N

b,=14.91 b,=1.05 b,=0.88 b;=1.59
Phuong trinh hoi quy c6 dang : y = 14.91 + 1.05x, + 0.88x, + 1.59x,

¢ Kiém tra su c6 nghia cua cac hé so

bl > .S, = 2.12%0.31 = 0.6572
vdi t 12 chuan student tra bang (p=0,05; =16) = 2.12
ta thdy céc hé s Ib,l,Ib,l,Ib,l,Ibl déu > 0.6572
Tat ca cdc hé so trén déu c6 nghia
Vay phuong trinh hoi qui cudi cung la:
y = 14.91 + 1.05x, + 0.88x, + 1.59x,

¢ Kiém tra su thich @ng cua phuong trinh hoi quy theo chuan

Fisher
STT Mo hinh Ytt Ytn (Ytt-Ytn)*
1 1491-1.05-0.88 - 1.59 11.39 10.12 1.61
2 14.91 +1.05 - 0.88 - 1.59 13.49 15.5 4.04
3 14.91 - 1.05 + 0.88 - 1.59 13.15 12.62 0.28
4 11491 +1.05+0.88-1.59 | 15.25 15.03 0.05
5 1491 -1.05-0.88 + 1.59 14.57 15.25 0.46
6 | 1491+1.05-0.88+1.59 | 16.67 15.21 2.31
7 | 1491-1.05+0.88+1.59 | 16.33 17.44 1.23
8 | 1491 +1.05+0.88+1.59| 18.43 18.1 0.11
03.93




tt- ytn max S_Z,S‘wl’2
Stu'z_z(y ymy Ftt=— (Z )
N-B min(Sy? Stu?)
S,,=3.93/4=0.98 F, = 0.98/ 0.38
=2.58
F, = 3.01 tra bang véi f=N-B=4

f=N(k-1)=8
Trong d6  N: s6 thi nghiém
B: s0 hé s6 c6 nghia
k: s6 lan lap lai
F,<F, = MO0 hinh trén la thich tng
e Toi uu hoa theo Box - Wilson
A = X" - can duéi = can trén - X°
b, |=1,05%0,5 = 0.525
b, =0,92%2 = 1.84
|bAs| = 1,61%4 = 6.44 = dat gi4 tri 16n nh4t nén ta chon X; lam X,
Chon bude nhay cua X5 1a A;=2
A= (b)A,/bsry). Ay = 0,2
A, = (byA/ byhs). Ay = 0.6

Két qua toi uu theo Box - Wilson

STT X, X, X, Hoat do
1 1 2 38 16.17
2 1.2 2.6 40 18.67
3 1.4 3.2 42 11.67
4 1.6 3.8 44 9.33
5 1.8 4.4 46 6.67




Tur két qua trén cho thdy qud trinh sinh tong hop enzim lipaza cua
chung ndm men Candida rugosa dat hiéu qua tot nhat & thi nghiém tha 2
vGi diéu kién:
Ham luong axit palmitic: 1.2 g/l
So t&€ bao ndm men : 2,6.10° tb/ml canh trudng
Thoi gian nuoi: 40 gio

3.1.2.Tim diéu kién nuoéi thu lipase tir Bacillus sp

Ching to6i da nuo6i cdy chung vi sinh trong 6 moi truong khac nhau vé
thanh phan (bang 5) va xac dinh hoat tinh lipase trong dich néi sau 120
gi0 nuoi cdy. Két qua cho thidy hoat do enzym dat cao nhat khi nuoi cay
trong moi truong BMMY (67 U/ml canh truong). Moi truong nay s€

dugce chon cho cac nghién ctu ti€p theo.

Bdng 5. Hoat tinh lipase Bacillus- sp nuoi cay

6 6 moi truong khac nhau

Moi truong Thanh phan Hoat do sau 120
COmD (U/ml)
A Bot ngo: 0,8g. Bot dau tuong: 1,6 g. 3,2

Nuéc dua: 50 ml. Methanol 1%.
B Bot ngo: 0,8g. Bot dau tuong: 1,6 g. 5,1
Nuéce dua: 50 ml. Methanol: 1%.
Biotin:
C Bot ngo: 0,8g. Bot dau tuong: 1,6 g. 3,4
Nuéc mdy: 50 ml. Methanol: 1%.
D Bot ngo: 0,8g. Bot dau tuong: 1,6 g. 10,2
bém K-phosphate: 50 ml. Methanol:
1%.
E Bot ngo: 0,8g. Bot dau tuong: 1,6 g. 8,3
bém K-phosphate: 50 ml. Methanol:
1%. Biotin

BMMY 67,0




Thi nghiém ti€p sau day nham khao st anh hudng ciamot s6 co chat
cam tng t6i kha niang sinh t6ng hop lipase. Moéi trudng co ban BMMY

dugc bd sung mot so loai ddu hodc gum arabic (bang 2).

Tién hanh nuoi vé6i 6 loai moi trudng khdc nhau, ct 24 gid 1ay mau dé
xdc dinh hoat tinh va toc do phét trién cua vi khuan (OD). Két qua cho
thdy céc co chat nay khong 1am ting kha ning sinh téng hop enzym cua
chung nghién ctu.

Bdng 6. anh huéng ciia dau va gum arabic t6i kha nang sinh tong
hop lipase Bacillus-sp

TT Hoat do (U/ml)
Cic chdtbosung 24h 48h 72h 96h 120 144
vao moi truong h h
BMMY
1  Daoi ching 16,0 37,2 420 484 670 540
(BMMY)

2 1% Gum arabic 16,0 16,5 17,7 22,0 32,2 41,0
1% dau Marvela 21,0 23,0 32,0 37,0 44,0 44,0

4 1% dau Marvela 23,3 242 36,0 37,0 45,0 50,0
+ 1% Gum arabic

1% dau me 19,0 21,2 38,0 42,0 42,0 42,8

6 1% daume + 1% 30,0 36,0 46,0 52,0 56,0 62,0
Gum arabic

3.2. Tach va tinh ché lipase tur Candida rugosa
3.2.1. Khao sat nong do etanol thich hop két tua lipaza tir Candida
rugosa

Tién hanh thi nghiém két tha lipaza véi cac nong do khac nhau: 60, 70,
80, 90%, ly tam lanh, thu két tua cho bdc hoi dung moi ta thu dugc lipaza
tho. Két quéa xac dinh hoat do dugc thé hién ¢ bang 7



Badng 7. Két tua lipaza ¢ cdc nong do etanol khdc nhau

Nong d6 | Hoat do lipaza Hoat d¢ lipaza | Hiéu suét
etanol | trudc khi két tia | sau khi két tua | thu lipaza
(%ov/[v) (UI/ml) con (UI/ml) (%)

57 16.73 0 0
67 16.73 0 0
76 16.73 1.33 7.95
81 16.73 5.67 21.94
86 16.73 9.83 58.76
90 16.73 12.33 73.7
91 16.73 3.33 19.9
93 16.73 0 0
14
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Hinh 1: két tiia enzim bdng etanol

Tir két qua thu duoc & trén ta nhan thay ciac nong do con trong khoang
0 -67% c6 cho ta két tha nhung khong c6 hoat d6 enzim, chi khi nong do
con tlr 67% trd 1én 1a ¢6 hoat d6 va 6 nong do con 1a 90% thi cho ta hoat



do cao nhat. Qua thi nghiém nay cho thdy & nong do con tr 67% trd
xuéng ghi (;é protein tap bi két tha vi vay chiing ta c6 thé két tia phan
doan dé¢ loai bo bét protein tap.
3.1.2. Tinh sach lipase bang phuwong phap sac ky trao doi ion-DEAE-
cellulose trén thiét bi FPLC

Dich enzym sau tia bang etanol duoc lay 15 ml cho vao cot da
duoc can bﬁng trong dém Tris-HCI 25mM pH 7.5; tbc do chay Ia
1,5ml/phat. Dung dich day lipase 12 NaCl vé6i gradien ndng do 0-0,25M;
mdi phan doan thu 1ml/dng.

Két qua duogc biéu dién trén sac ky d6 hinh 2
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Phan doan (I1ml)

Hinh 2. Sic ky d6 tinh sach lipase
Séc ky d6 hinh 2 cho thiy lipase sau khi qua cot trao doi ion
DEAE - cellulose xuét hién 3 pick. Tién hanh xac dinh hoat d6 lipase &
cac phan doan thudc cac pick. Két qua cho thay chi co pick 1 va pick 3 ¢o

hoat tinh lipase (69UI/ml va 77Ul/ml). Piéu nay phu hop véi nghién ciru



ciia M.A. Pernas (2000) [15] di cong bd Lipl va Lip3 c6 khéi luong
phan tir 1a 58 va 62 kDa.

Két qua cac budc tach va lam sach dugc thé hién & bang 8

Bang 8. Két qua tach lam sach lipase

Céc budc lam | Tong Protein Muc | Hiéu
sach thé tich téng Hoat dg lipase dd sach | suit
(ml) (mg) Téng Riéng (lén) (%)
U) (U/mgPr)
Dich tho 200 340 1500 4,41 (1) (100)
Sau két tua 20 66,8 1245 18,64 4,22 | 83,00
etanol
DEAE - 8 10,08 556 55,16 12,50 | 37,06
Cellulose

Két qua sac ky do hinh 2 va bang 8 cho thiy lipase sau cac budc
lam sach lién tiép: két tua etanol, sic ky trao d6i ion DEAE — Cellulose
thu duogc ché phém c6 hoat d¢ riéng 55,16 U/mg protein, mirc do tinh
sach cua lipase 1a 12,5 1an; hiéu suat thu hdi 14 37,06%.

3.3. KHAO SAT CAC PIEU KIEN TOI UU PE CO PINH LIPASE
t6 Candida rugosa tr'n nylon 6

3.3.1. Anh hwéng ciia ndong @6 HCI hoat hoa Nylon-6 dén kha ning
6 dinh lipase

Nylon-6 1a mot polyamit tich dién (+). Lipase 1a enzym kiém tinh
chtta nhém (OH) vi vay st dung HCI dé hoat hoa chat mang, lam ting
dién tich (+) 1a can thiét. Do vay tién hanh thi nghiém bang cach st dung
lipase sau két tua etanol cb dinh trén Nylon-6 & cac ndong do HCI khac
nhau véi cac diéu kién on dinh:

Téng luong hat Nylon-6 dem xir 1y : 3g

Nong d6 glutaraldehit : 10%
Dém kali phosphat :pH 7,7
Téc do lac : 200 vong/phut

Két qua biéu dién ¢ bang 9




Bang 9. Anh huéng ciia nong dé HCI hoat hod Nylon-6 dén kha néing co
dinh lipase

A A Téng thé | Hoat dd con lai Hiéu suat cb
Nong do . . . :
HCI (N) tich nudc | trong nudc rira dinh enzym
, rira (ml) ) (%)
(lipase tan)
3 33,5 276,4 49,75
3,5 33,5 226,1 58,90
4 33,5 2453 55,40
4,5 33,5 259,6 52,80

Bang 9 cho théy, voil néng dd HCI 3,5N hiéu suit cb dinh dat
58,9% la cao nhat. Co thé v6i ndng d6 HCI thap chua du kha ning hoat
hoa chat mang, con véi ndong d6 cao lam thay d6i pH, anh huong dén kha
nang lién két lipase vao chat mang. Két qua nay phu hop véi tai liéu da
cong bd trude day[23].

3.3.2. Anh huéng ciia nong dé glutaraldehit dén kha ning c6 dinh
lipase

Tién hanh cb dinh lipase voi cac ndng do glutaraldehit khac nhau
(8%, 10%, 12%) va cac diéu kién:

Tong luong hat Nylon-6 dem xir 1y : 3g

Nong doHCl : 3,5N
Dém kali phosphat :pH 7.7
Téc d lac : 200 vong/phut

Két qua khao sat thé hién ¢ bang 10



Bang 10. Anh huong ciia nong do glutaraldehit dén kha néing co dinh lipase

A A Té)ng thé | Hoat do con | Hiéu suét
Nong do , : Z ..
. tich lai trong co dinh
glutaraldehit . .
(%) nudc rira | nudc ria enzym
, (ml) V) (%)
boi chung i 550 100
(lipase tan)
8 33,5 293,1 46,7
10 33,5 2094 61,9
12 33,5 376,8 31,5

Qua két qua khao sat cho thay & nong do glutaraldehit 10% cho
hiéu suét cb dinh lipase cao nhat (61,9%). Nhu vat nong d6 glutaraldehit
10% la ndng do thich hop dé lién két enzym lai voi nhau va ting do lién
két 1én chat mang Nylon-6.

3.3.3. Anh huwéng ciia ndng dd lipase dén kha ning c6 dinh
Tién hanh ¢ dinh lipase & céc né)ng do enzym khac nhau (0,5; 1; 1,5; 2
mg/ml) va ¢ dinh céac diéu kién:

Téng luong hat Nylon-6 dem xir 1y : 3g

Nong d6HC1 :3,5N
Dém kali phosphat :pH 7.7
Téc do lac : 200 vong/phut

Két qua dugc thé hién ¢ bang 11



Bang 11. Anh huréng ciia néng do enzym dén khd ning cé dinh lipase

Néng do Té)ng thé | Hoat do con Hiéu suét
enzym tich nude | lai trong nude | cb dinh (%)
(mg/ml) rira (ml) rua (U)
0,5 (270U) 33,5 160,80 40,45
1 (5500) 33,5 224,45 59,20
1,5 (8200) 33,5 375,20 54,25
2 (1100U) 33,5 753,75 31,50

Khao sat kha nang cd dinh lipase trén Nylon-6 voi cac nong do
enzym khac nhau ta thay voi nong d6 enzym 1a 1 mg/ml, hiéu suat ¢
dinh cao nhat (59,2%). Két qua khao sat nay phu hop voi két qua da
nghién cuu trude day[23].

3.3.4. Anh hwéng ciia dung dich dém dén kha niing cd dinh lipase

Tién hanh khao sat 3 dung dich dém khéc nhau: dém photphat,
dém borat, dém da nang vdi cac diéu kién ¢b dinh:

Téng luong hat Nylon-6 dem xir 1y : 3g

Nong d6 HCl :3,5N
Nong d6 glutaraldehit : 10%
Téc do lac : 200 vong/phut

Két qua khao sat thé hién & bang 12.
Bang 12. Anh hwong cia dung dich dém dén kha ning cé dinh lipase

Céc dung dich Tong tl}e Hoat do c,on }al Hiéu suit cd
dém tich nudc | trong nudc ruora dinh (%)
' rira (ml) (U) '

boi chimg i 550 100
(lipase tan)

DPém phosphat 33,5 251,25 54,30
Dbém borat 33,5 335,00 39,10

bém da nang 33,5 418,75 23,86




Qua két qua khao sat véi cac loai dém cho thay hiéu suit c6 dinh
v6i dém phosphat 13 cao nhat (54,3%). Nhu vay dém thich hop cho viéc
c¢d dinh lipase trén Nylon-6 1a dém phosphat pH 7,7. Phu hop véi két qua
da nghién ctru trude day[23].

3.4. Pac tinh cua lipase
3.4.1. Mot so dac tinh cua lipase tu do va co dinh tir Candida rugosa
3.3.1.1. Anh hwéng ciia nhiét dé t6i hoat dd lipase té6 Candida rugosa

Nhi¢t do 1a yeu t6 tdc dong manh me téi hoat do cia enzym. Khi
nhiét do ting thi van téc phan tng cling ting nhung dén mot gidi han nao
d6 thi van toc dat cuc dai, néu tiép tuc tang thi van tdc enzym s€ giam vi
nhiét d6 cao s& lam bién tinh protein gay bat hoat enzym. Nhi¢t d§ ma tai
dé enzym hoat dong manh nhat goi 1a nhiét do tdi wu. Mdi enzym cO mot
vung hoat dong khac nhau. Pé x4c dinh nhiét do tdi wu cua lipase ta tién
hanh xac dinh hoat d§ & cac nhiét do 55, 60, 65, 70, 75°C béng phuong
phép chuan do theo mo ta trong phan phuong phap nghién ctru.

Két qua thé hién ¢ bang 9 va hinh 3

Bang 13. Anh hwong cua nhiét do toi hoat do lipase tw do va co dinh

Nhiét do (°C) | Hoat d¢ lipase tw do | Hoat do lipase ¢
(Ulg) dinh (U/g)
40 19,5 0,5
55 27,0 2,5
60 29,7 5,5
65 27,5 10,0
70 20,5 15,0
75 16,5 11,5
80 12,5 7,5




35

30
25
S 20 4
- —e—Lipaza tan
z —=—Lipaza co dinh
g 15 -
=
10 -
5 i
0 T T T 1

35 40 45 50 55 60 65 70 75 80

Nhiét dé ( C)

Hinh 3. Anh huong ctua nhiét do td1 hoat do lipase tu do va ¢ dinh

Theo hinh 3 cho théy khi nhi¢t d6 tang tir 60°C tr¢ 1én hoat do
lipase ¢d dinh tang dan va dat cuc dai tai 70°C (15 U/g). DPdi vai lipase
tan, & nhiét do 60°C hoat do lipase da dat cuc dai (29,7U/g) va giam dan
khi nhi¢t do tang 1én.

Nhu vay nhiét dg thich hop cho lipase tu do va c¢d dinh hoat dong
14 khac nhau. Nhiét do ti vu cua lipase ¢ dinh cao hon cua lipase tu do
vi lipase ¢6 dinh c6 16p chat mang bao vé nén c¢6 kha ning chiu nhiét.
3.4.1.2. Anh hwéng ciia nhiét d t6i tinh bén lipase tuw do va c6 dinh

Tién hanh thi nghi¢m véi lipase ty do va ¢d dinh & cac nhiét do
khac nhau: 40, 50, 60, 70°C véi thoi gian xac dinh trong 18 gid, clr sau 6

gi0 xac dinh hoat do mot lan.



Két qua xac dinh tinh bén nhiét cta lipase tu do va ¢ dinh dugc
thé hién & bang 14 va hinh 4.
Bang 14. Anh huwong cua nhiét do toi tinh bén lipase ty do

Thoi gian (gi0)
Nhiét
do 6 12 18
ac
(C) Hoat do
U/g % Ul/g % Ul/g % U/g %
40 29,5 100 23.6 80,0 | 20,2 68,5 17,4 | 59,0
50 29,5 100 21,7 73,5 17,6 59,6 14,8 | 50,2
60 29,5 100 18,9 64,0 14,2 | 48,2 12,9 | 43,7
70 29,5 100 15,4 52,3 11,7 39,5 9,6 32,5
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Hinh 4. Anh hudng cta nhiét do toi tinh bén cua lipase tu do

Két qua cho théy, ddi vai enzym tu do vung bén nhiét & 40-50°C,

sau 18 gio hoat dg lipase con 50,2 - 59% . O 70°C hoat d6 gidm manh

sau 18 gid chi con 32,5%.



Bang 15. Anh hwong cua nhiét do toi tinh bén ciia lipase co dinh

Nhiét Thoi gian (gi0)
do 6 12 18
(OC) Hoat do
U/g % U/g % U/g % U/g %

40 21 100 17,8 85,5 16,0 | 76,2 14,0 | 66,7
50 21 100 159 | 75,5 13,9 66,5 12,4 | 59,0
60 21 100 14,0 | 66,7 12,0 | 57,1 11,0 | 52,4
70 21 100 13,0 | 61,9 10,2 | 48,5 8,3 39,3

100

90 +

80

70 ~
S 60 - ——40C
= ——50C
s 07 —4-60C
S 40 —-70C

30

20 +

10

0 I I 1
0 10 15 20

Thoi gian (gio)

Hinh 5. Anh hudng cta nhiét d6 toi tinh bén lipase c¢6 dinh

Két qua cho thay lipase ¢ dinh bén ¢ ving nhiét do 40 - 60°C (sau
18 gio hoat d§ con 52,4 — 66,7% so v6i hoat d§ ban d?lu). Sau 18 gi0, &

70°C hoat @6 lipase ¢ dinh con 39,3%. Nhu vay & moi nic nhiét do, hoat

d6 lipase cb dinh ting khoang 10% so véi lipase tu do.

3.4.1.3. Anh huwéng ciia pH téi hoat d6 lipase tw do va co dinh



pH c6 anh huong kha 16n dén van téc phan ung cta enzym, moi
enzym hoat dong manh trong 1 dai pH khac nhau. O gia tri pH ma tai d6
enzym hoat dong manh nhat goi 1a pH t6i uu. Tién hanh x4c dinh hoat do
lipase tu do va cb dinh véi cac gia tri pH thay doi tir 7,0 - 8,3 v6i cliing co

chét dau dau nanh 5%, & nhiét do 65°C.
Két qua thi nghiém dugc thé hién & bang 16 va biéu dién trén hinh 6

Bang 16. Anh hieong ciia pH t6i hoat do lipase

PH Hoat d0 lipase | Hoat do lipase

tu do (U/g) | ¢b dinh (U/g)
6,5 17,5 11,5
7 21,5 15,0
7,5 25,5 12,5
8 28,5 7,5
8,5 26,5 2,5
9 21,5 1,5
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Hinh 6. Anh huong cta pH t6i hoat do lipase



Qua bang 16 va hinh 6 cho thdy hoat d0 lipase c6 dinh hoat dong
manh nhat & pH 7,0 (15 U/g). Khi ting pH 1én trén 9,0 thi hoat 46 enzym
giam chi con 1,5 U/g.

Déi véi lipase tu do, hoat dong manh & pH 8,0 (28,5U/g). Diéu nay
cling phu hop véi 1y thuyét, lipase duoc ¢b dinh 1én chat mang polyamit
tich dién duong nén pH t6i wu chuyén vé viing axit.
3.4.1.4. Anh hwéng ciia pH t6i tinh bén lipase tw do va c¢6 dinh

Pé xac dinh anh huong pH téi tinh bén lipase tu do va ¢6 dinh, tién
hanh thi nghiém ¢ cac gia tri pH khac nhau: 6,5; 7,0; 7,5; 8,0 v&i nhiét do
30°C trong thoi gian 18 gid. Cr sau 2 gio xac dinh hoat do lipase. Két
qua thé hién ¢ bang 17 va hinh 7

Bang 17. Anh huréng ciia pH t6i tinh bén lipase tan

Thot gian (g10)

pH 0 6 12 18

Hoat do

U/g % U/g % U/g % U/g %

6,5 | 29,5 100 18,3 | 62,0 | 13,3 | 45,0 9,6 | 32,5
7 29,5 100 | 21,2 | 72,0 | 16,2 | 55,0 | 12,8 | 43,5

7,5 | 29,5 100 | 23,6 | 80,0 | 19,2 | 65,0 | 159 | 53,9
8 29,5 100 | 25,1 | 85,0 | 21,2 | 72,0 | 18,3 | 62,0
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Hinh 7. Anh huéng ciia pH téi tinh bén lipase tan
Két qua cho thiy lipase ty do bén & ving pH 7,5 — 8,0 sau 18 gio
van con 53,9 - 62 %.

Bang 18. Anh hudng ciia pH t6i tinh bén lipase cé dinh

Thoi gian (gi0)

pH 0 6 12 18

Hoat do

U/g % U/g % U/g % U/g %

6.5 21 100 14,0 | 66,7 9,9 47,0 82 | 39,0
7 21 100 16,7 | 79,5 | 13,8 | 65,7 | 12,0 | 57,0

7.5 21 100 16,0 | 76,2 | 12,2 | 58,2 | 10,6 | 50,6
8 21 100 12,0 | 57,1 8,2 39,1 6,1 | 29,0
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Hinh 8. Anh hudng cta pH t6i tinh bén lipase ¢ dinh

Két qua bang 18 va hinh 8 cho thiy lipase c6 dinh bén ¢ ving pH
7 -7,5 sau 18 gio hoat d§ con 50,6 — 57%. Nhu vay lipase ¢ dinh & vung
axit hon so voi lipase tu do.
3.4.1.5. Anh hwéng ciia ion kim loai téi hoat dd lipase tu do

Pé xac dinh anh huong cua cac ion kim loai 1én kha nang xuc tac
cua enzym tién hanh nghién clru ddi vé6i cac ion kim loai: Ca®*, Na', K7,
Cu*", Zn*", Fe'*", Mg2+, Pb>*. Tién hanh u enzym vo1 dung dich dém chura
cac ion kim loai trén véi né)ng dd 10mM trong 30 phut, & diéu kién nhiét
d6 phong (30°C) dem xé4c dinh hoat do theo phwong phap chuin do so
v6i mau ddi ching khong 0 ion kim loai dé biét duge mirc d6 anh huong
cua chung véi enzym lipase.

Két qua thé hién & bang 19 va hinh 9



Bang 19. Anh hwong cua ion kim logi dén hoat do lipase tu do

Cac 1on kim loai Hoat do lipase (U/ml) % hoat do
(10°M)

Mau d6i chimg 54,0 100
Ca™ 58,0 107,40
Mg 57,5 106,48
Na’ 53,5 99,07

K" 53,0 98,15
Cu™ 47,0 87,03
Fe'* 46,5 86,11
Zn*" 46,5 86,11
Pb*" 35,5 67,74
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Hinh 9. Anh huong cia ion kim loai dén hoat d6 lipase tu do




Két qua nghién ctru cho thay, cac ion kim loai Na*, Ca®", Mg*", K*
khong anh huéng nhiéu dén hoat d6 lipase, trong d6 Ca®" va Mg”" con ¢6
chiéu hudng hoat hod 1am tang hoat d¢ lipase. Con cac ion kim loai nang
Fe’*, Cu®™, Zn*" trc ché yéu 1én hoat d6 lipase khoang 13-14%. Pb*" tic
ché lipase manh nhét, n6 lam giam hoat do khoang 33%.
3.4.1.6. Xac dinh diém dang dién cia lipase tw do

Piém dang dién (pI) 12 pH ma tai d6 phén tir protein trung hoa vé
dién. Tai diém déng dién, phan tir protein enzym hoat dong kém va dé bi
két tia. Piém dang dién cua protein enzym khong nhimg c6 ¥ nghia 1y
thuyét ma con co ¥ nghia thuc tién trong san xudt vi vay can phai xac
dinh diém dang dién cua enzym bang cach do d6 duc cta dung dich
enzym khi két tia voi con theo Droxov (1970)

Tién hanh ldy 5ml dich enzym chira 5-8mg protein enzym, 10ml
dém borat & cac pH khac nhau tu 6,6 dén 9,0. Sau d6 cho két tua béng
cdn 96° véi nong do con 1a 60%. Pé lanh trong 30 phut, 1dy ra do ham
lugng protein & budc song A= 620nm. O pH nao dich enzym sau tia co
do duc cao nhét, tic 1a do duc cao nhit, do 1a diém déng dién pl cua
enzym nghién ctiru. Két qua thé hién & bang 20.

Bang 20. Két qua xac dinh diém dcfng dién cua lipase ty do

PH ODs20
6,6 0,577
7,0 0,631
7,5 0,704
8,0 0,688
8,4 0,615
8,8 0,566
9,1 0,454
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Két qua thu dugc ¢ bang 20 cho thay tai pH 7,5 dich enzym tua c6
dd duc cao nht. Vay pl cua lipase 1a 7,5

3.4.2. Mot s6 dac tinh cua lipase Bacillus-sp
¢ Pac hiéu co chat

Lipase Bacillus c6 hoat tinh dac hiéu doi véi ting co chat va dau an rat
khac nhau. Hoat tinh doi v6i dau olive thap nhéat chi dat 26 U/ml, d6i véi
cac loai dau khac nhu dau me tinh luyén, dau nanh, Neptune, Meizan,
Nakydaco dat 53-63 U/ml, d6i v6i dau Tuong an dat 79 U/ml va d6i véi
tributyrin dat 101 U/ml (hinh 10).

Hinh 10. Hoat do lipase Bacillus

dac hiéu cua tung co chat. 1: Dau

olive; 2: Dau me (tinh luyén); 3:

Dau Meizan (dau olein + dau hat
cai + dau nanh); 6: Dau Nakydaco
(diu olein dira + dau nanh); 7: Dau Tuong an (diu olein + dau nanh
+ dau canola); 8: Tributyrin (1%).

Cac co chéat

¢ anh huong cua nhiét do

Nhiét do toi vu cua lipase chung Bacillus chiu nhiét nay dugc xac
dinh qua viéc do hoat tinh dich néi & nhiét do phan tng khéac nhau tir
30 dén 75°C v6i co chat 1a ddu an téng hop noéng do 5% va pH 8,0.
Khi nhiét do tang tir 30 dé€n 75°C thi hoat tinh lipase ciing tang theo véi
toc do déu tir 31 dén 91 don vi/ml (hinh 11). Hoat tinh dat t6i wu & nhiét
do 70°C 1a 91 don vi/ml (hinh 11). Sau nhiét do 70°C, hoat tinh lipase c6
giam chiit it (89 U/ml & nhiét do 75°C). Véi biéu doé nhiét do t6i uu nay,
lipase Bacillus thudc vao mot trong cac lipase wa nhiét da dugc nghién
cttu trén thé gidi.



Hoat tinh (U/ml)

Hoat tinh tuong ddi (%)

Hinh 11. anh hudng cua nhiét do dén
hoat do lipase.

35 40 45 50 55 60 65 70 75
Nhiét d6 (C)

¢ anh hudng cua nhiét do dén doé bén cua lipase

Dudi tdc dong cua nhiét do, hoat tinh lipase it nhi€éu déu bi anh hudng.
Mic do anh hudng tuy thudc vao tung loai lipase khac nhau va tuy theo
khoang thoi gian enzym duoc 0 ¢ nhiét do d6. Trong qua trinh x{r 1y
nhiét, c6 thé trudc tién mot s6 lién két hydro trong mang luéi lién két
hydro tham gia vao viéc gitt viing cau tric cua lipase bi dut gy dan dén
céu tric cuia enzyme bi bién déi, 1am cho co chat khong lién két duoc véi
enzyme va khong bi chuyén héa duéi tic dung ctia enzyme. Néu xir 1y
enzyme & mot nhiét do qua cao, cac lién két trong phan tir enzyme sé€
hoan toan bi pha hily lam enzyme bi mat hoat tinh va ldc nay khi dua vé
nhiét do binh thudng thi hoat tinh clia n6 khong thé héi phuc lai duoc.

Thoi gian u lipase cang lau va nhiét do cang cao thi hoat tinh con lai
cang thip. & nhiét d6 30°C, hoat tinh lipase giam nhe cho tGi 8 gio (86%)
va sau 24 gio hoat tinh con lai 1a 63% (hinh 12). & nhiét do 40 va 50°C,
d6 thi hoat tinh - nhiét do twong tu nhau, ching gidam manh déu cho t6i 6
gio u (32 va 34%), sau d6 hoat tinh giam nhe cho t6i 24 gio G (29 va
22%). Doi v6i nhiét do 60 va 70°C, d6 thi hoat tinh - nhiét do cling tuong
tu nhau, ching giam rat nhanh chi sau 1 gio u (31 va 20%) va sau d6
giam dan cho t6i zero (70°C) va 17% (60°C). K&t qua nay cho thay do
bén ctia lipase phu thudc vao nhiét do va thoi gian u.

Thai gian U (gid)



Hoat tinh (U/ml)

120

Hinh 12. anh huéng cua nhiét do dén do bén lipase. Nhiét do 30°C (®);
40°C (H); 50°C (A); 60°C (X); 70°C (@).

¢ anh huong cua pH dén hoat tinh

pH hén hop phan ting c¢6 anh hudng r6 rét dén hoat tinh enzyme vi né
lien quan dén miic do ion héa co chat va do bén cua lipase. Dé tim ra
khoang pH t6i uu cho hoat tinh lipase, xuat phat tir mot s6 thong tin vé
pH t6i wu clia mot s6 chung Bacillus, ching toi bat dau do tim pH tir 7,0
va di dan vé phia acid va kiém.

Hinh 13. anh huong cua pH dén hoat
tinh lipase.

55 6 65 7 75 8 85 9 95 10
PHRGn 1P phin ine Hoat tinh lipase ty 1é thuan véi do tang pH
hén hop phan ting trong mot khoang pH giGi han 5,0-9,5. & pH 5,0, hoat
tinh lipase 1a zero c6 nghia la lipase nay khong hoat dong trong moi
truong acid. Hoat tinh tang nhanh déu khi pH tang 1én 7,5 (76 U/ml).
Hoat tinh bat dau tang cham khi pH di tir 7,5 (76 U/ml) lén 9,5 (108
U/ml) va dat cuc dai tai pH 9,5. Hoat tinh giam nhe & pH 10,0 (98 U/ml).
Dai pH can thiét dé cho lipase hoat dong 1a 7,5-9,5, mot loai lipase ua
kiém. Dac tinh nay ciing v6i kha niang thiy phan tot cdc loai dau an khéac
nhau cho thay day la mot loai enzyme rat thich hgp cho nganh cong
nghiép san xudt c4c chat tay rira hoat dong & mot moi trudng c6 tinh kiém
cao.



¢ anh hudng ctia pH dén do bén cua lipase

Gi6ng nhu nhiét do, pH ciing anh hudng 16 rét dén do bén lipase. Khi G &
pH 4, hoat tinh lipase chi con 12%, va khi u & pH 5-7 hoat tinh con lai
mot nira (48-58%) (hinh 14). Lipase gilt nguyén hoat tinh (92-117%) khi
u 6 moi truong pH 9,0-10 (hinh 14),

nhung khi moi trudong qué kiém (pH
11) hoat tinh con lai chi 23%. Cung

- .—/‘.

] /”‘ mot pH, nhung trong cdc dém khac
] ~ nhau, hoat tinh con lai cling khiac nhau
4 s & 7 & o 10 11 (hinh 14). Diéu nay cho thdy cic ion

pH hén hgp U lipase » , ) . N .
cling anh huong t61 do bén lipase. Nhu vay

lipase ¢6 do bén cao & moi truong ki€ém va thap & moi trudong acid.
Hinh 14. anh hudng ctia pH dén do bén lipase. Dém acetate (@); dém
phosphate (H); dém Tris-HCl (A); dém glycine (X).

¢ anh huodng cua ion kim loai dén hoat tinh

Theo nhiéu tai liéu nghién citu vé€ ciu tric cua lipase cho thiy lipase
khong phai 1a mot enzyme kim loai. Tac dong cua kim loai dén lipase
trong qué trinh xic tdc phan tGng c6 thé theo nhiéu cach khac nhau: (a)
Tham gia vao viéc giit viing 6n dinh ciu dang khong gian cin thiét cla
phan tir lipase dé dam bao viéc thuc hién cdc phan tng enzyme. (b) C6 tac
dung lam tang tdc do phan tng thong qua viéc tao thanh phic véi co chat.
(¢) Tham gia lam ciu noi két hop co chat véi trung tam hoat tinh cta

enzyme.

Két qua cho thay cédc ion kim loai héa tri I, II va III déu anh huéng dén
hoat tinh cta lipase. K*, Mg**, Fe** 1am giam dang ké hoat tinh clia lipase
(80-89% doi v6i 1 mM va 57-83% doi voi 10 mM) trongkhi d6 Ca** lai
c6 anh huong tich cuc dén hoat tinh cta lipase (tang 10-12%) (hinh 15).
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kim loai dén hoat tinh
lipase. Cot gach ngang: KCl; cot cardo: MgCl,; cot xay gach: CaCl,; cot
thang: FeCl,.

+ anh hudng cua dung moi hiru co

Su c¢6 mat ctia dung moi hitu co 1% da lam giam hoat tinh lipase.
Acetone, 2-propanol va ethanol giam hoat tinh lipase mot nua, con
methanol giam mat phan tu

+ anh hudéng cua chat tay rua

Mot s6 chit tay rira c¢é hoat tinh bé méat nhu SDS, Tween 20, Tween 80,
Triton X-100 anh hudng dén hoat tinh lipase. Triton X-100 tang hoat tinh
lipase 1én 63% va Tween 20 gilt nguyén dugc hoat tinh lipase (107%),
trong khi dé6 Tween 80 giam mot nira, con SDS thi tc ché lipase hoat tinh
con khoang 3% (hinh 17).
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Hinh 17. anh hudng cua chat tay rira dén do bén cua lipase. 1: d6i chiing.
2: SDS. 3: Tween 20. 4: Tween 80; 5: Triton X-100.

3.5. KHAO SAT KHA NANG UNG DUNG LIPASE t6 Candida
rugosa
3.5.1. Khao sat kha niing thuy phan dau véi lipase co dinh

Trong coéng nghiép dugc ngudi ta thuong san xuit vién nang co
chtra chat béo voi chi sb axit 80 — 100. Ciing nhu trong khau phan thic
an kiéng cta nhitng bénh nhan nhiém m& trong mau néu str dung cac loai
dau an thuc vat da duogc thuy phan so b chi s6 axit tang dén 80 — 100 thi
s€¢ lam gidm ham luong md trong mau. Do vay ching t61 nghién ctru
khao sat kha nang thuy phan dau dau nanh cia lipase ¢ dinh.

Do lipase chi c6 kha ning thuy phan dau trén bé mat lién pha vi
vay chung t6i tién hanh khdo sat sy thuy phan dau dn bang cach cho hdn
hop dau: nuéc véi cac ty 1¢ khac nhau 1:1, 2:1, 1:2 chdy qua cot c6 chira
enzym c6 dinh 2 1an véi téc d6 chay 15 giot/phit & nhiét d6 phong va co
bd sung CaCl, 5SmM 2%. Sau d6 xac dinh chi s axit cia dau sau khi thuc

hién phan tmg thuy phan. Két qua khao sat thé hién & bang 21



Bang 21. Anh hudng 1y 1é dau: nuée dén khd nang thuy phan dau

cua lipase
Ty 1& dau: nude Chi s6 axit
Lan 1 Lan 2
1:1 40,32 60,14
2:1 61,30 82,50
1:2 50,49 70,14

Két qua bang 21 cho thiy véi ty 1& dau: nudc 1a 2:1 kha ning thuy phan
ctia lipase 1a t6t nhat cho chi sé axit 1a 82,5. Nén chung t6i s& sir dung
diéu kién nay cho thuy phan véi luong dau 16n hon sau nay.

3.5.2. Khao sat kha niing sir dung lipase tan trong sin xuat phomat

Trong qué trinh san xuit phomat tir sita tuoi, ¢ giai doan 1én men
d6ng tu phomat ngudi ta s dung renin va mot so proteaza axit tinh hodc
kiém tinh 1am tdc nhin déng tu sita. Trong giai doan @ chin c6 thé bo
sung lipase nham 1am ting huong vi dic trung cho phomat.

Pé khao sat kha ning st dung lipase trong qué trinh san xuét
phomat, tién hanh thi nghiém trén 2 mau. Mau 1: san xuat phomat c6 bo
sung 50% renin + 50% proteaza dong tu sita. Mau 2: san xuat phomat b
sung 50% renin + 50% proteaza + 0,001% lipase.

Ca 2 mau duoc U chin ¢ nhiét do 4 — 10°C trong 6 tuan. Sau d6
danh gia chét luong bang phuong phap cam quan.

Pénh gia bang phiéu cho diém (thang diém 10) theo cac chi tiéu
chét luong phomat. Két qua biéu dién ¢ bang 22




Bang 22: Két qud ddanh gid chdt lwong phomat bang phirong phdp cam

quan
Chi tiéu Diém
Mau 1 Mau 2
(Khong c6 lipase) (co lipase)
Mau séc 1,14 2,21
Mui kem 4,64 5,92
Mui chua 5,85 4,57
Mui 6i 3,28 1,71
Mui bo 3,64 5,00
Mui lactic 4,00 5,50
Mui la 1,00 0,35
Vingot 4,07 5,78
Vi chua 5,57 5,35
Vi ding 2,14 1,42
Vi man 7,78 6,85
Do chic 4,00 5,92
Do tan 5,85 421
Do min 5,78 5,28
Do dinh 5,28 5,42
Céam giac béo 5,00 6,28
Chat luong tong hop 6,42 7,85

Két qua danh gid cdm quan céc chi ti€u cua san pham phomat c6 va
khong bo sung lipase cho thay cac chi ti€u ctia sdin pham phomat c6 stir dung
lipase déu tot hon ca v€ mau sac va huong vi so vdi phomat khong bo sung

lipase.



KET LUAN
- Diéu kién nuoi cdy t6i uu cho sinh tong hop lipase tit Candida rugosa cho
mot lit 1a:
Moi trudong nuoi gom: KH2PO4: 15 g; K2HPO4:5,5 g; (NH4)2S04:4g;
MgSO4:1g; FeCl3:10m g; inositon: 0,004mg; biotin: 0,008mg;
Thiamine.HCl: 0,2mg; Dau oliu: 1%; axit palmitic: 1.2 g; H2O:
1000ml;

S6 t€ bao ndm men cdy ban dau: 2,6.10° tb/ml canh trudng;
Thoi gian nuoi: 40 gio

- Diéu kién nuoi cdy t6i uu cho sinh tong lop lipase tir Bacillus sp 1a: moi
truong BMGY véi thanh phan: (1% (w/v) cao nam men, 2% (w/v) bacto-
peptone, 100 mM kali phosphate, pH 7.0, 4 x 10-5% (w/v) biotin va 1%
(v/v) methanol) & 30°C lac 220 vong/phit

- Nong do con thich hgp cho két tha thu lipase 1a 90%. Lipase sau két tha
con cho chay sic ky trén sic ky d6 cho thiy lipase sau khi qua cot trao
d6i ion DEAE - cellulose xuit hién 3 pick. Tién hanh x4c dinh hoat d6
lipase & cac phan doan. Két qua cho thay chi ¢o pick 1 va pick 3 c6 hoat
tinh lipase (69UI/ml va 77Ul/ml) vu Lip1 va Lip3 c¢6 khdi luong phan tir
la 58 va 62 kDa. Lipase sau cac budc lam sach: két tua etanol, sic ky trao
ddi ion DEAE — Cellulose thu dugc ché phém co hoat dg riéng 55,16
U/mg protein, mtrc dg tinh sach 1a 12,5 14n; hiéu suét thu hdi 1a 37,06%.

- §iéu kién t6i vu dé cb dinh lipase trén Nylon-6 d6 1a: ndng d6 HCI thYch
hip cho ho't ho, chat mang la 3,5N; glutaraldehit 13 10%, nong do lipase
dem c6 dinh 1a 1mg/ml (550U/ml); sir dung dung dich dém phosphat pH
7,7.

- Mot sb dic tinh cua lipase c¢d dinh trén Nylon-6



Nhiét d6 t6i uu 1a 70°C, bén & vang nhiét do 40 - 60°C, sau 18 gid
hoat o con lai 1a 52,4 — 66,7%.

pH t8i wu 13 7,0; bén & vung pH 7 - 7,5; sau 18 gio hoat d§ con 50,6 -
57%.

- Mot s dic tinh cua lipase tan tir Candida rugosa

Nhiét d6 t6i wu 1a 60°C, bén & vang nhiét do 40 - 50°C, sau 18 gid

hoat d6 con lai l1a 50,2 - 59%.

pH tdi wu 1a 8,0; bén ¢ ving pH 7,5 - 8,0, sau 18 gid hoat d6 con 53,9
- 62%.

Diém dang dién cua lipase 1a pI = 7,5

Anh huodng cua céac ion kim loai dén hoat tinh cua lipase:

- Ton Pb*" trc ché manh (lam giam hoat d6 t&i 33,26%)

- Cac ion Cu", Fe’*, Zn*" trc ché yéu (1am giam hoat tinh 13%)

- C4c ion Na', K" khong anh hudng.

- Céac ion Mg2+, Ca2+ ¢6 kha nang hoat hoa lipase.

- Mot s6 dac tinh lipase tir Bacillus sp

L

L

L

Tinh dac hiéu co chat doi véi tributyrin 1a cao nhat: 101 U/ml.

Nhiét do t6i vu 1a 70°C (91,1 U/ml).

Lipase c¢6 do bén nhiét, sau 24 gid hoat tinh van con 63%.

pH 9,5 1a thich hgp nhat cho phan ting, hoat tinh dat 108,1 U/ml.

pH 9,0 dém Tris-HCl va pH 10,0 dém glycine khong anh hudng téi do
bén cua lipase, hoat tinh con lai van dat 117%.

Ca®" tang hoat tinh lipase 1én 10-12%, ngugc lai K'Y, Mg**, Fe** giam
hoat tinh lipase tu 11-42%.

Céc dung moi hitu co déu giam hoat tinh lipase. Acetone, 2-propanol

va ethanol giam mot nira, methanol giam mot phan tu.



Ciac chat tdy anh hudng lén hoat tinh lipase. Triton X-100 tang hoat tinh
lén 63%. Tween 20 giit nguyén hoat tinh (107%). Tween 80 giam mot
ntra. Con SDS kim ham hoat tinh lipase 3%.

- ba khdo sat kha nang trng dung cua lipase trong cong nghiép dugc, thuc

pham:

e Ty 18 dau nudc 1a 2:1, tbe do chay 1a 15 giot/ phit, nong do lipase
10U/ml dau, nhiét do phong, thu dugc dau dau nanh co chi s axit
80,5.

e V6i ham luong lipase 1a 0,001% bod sung vao qua trinh san xuét
phomat thu duogc cac chi tiéu chit luong san pham t6t hon san pham

phomat khong bo sung lipase ca mau sac va huong vi.
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