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TOM TAT: B-Galactosidase (f-D-galactoside galactohydrolase, EC 3.2.1.23) hay con goi la
lactase, l& mot enzyme c6 g dung rat quan trong trong cong nghiép sita. Tir nguon vi khudn lactic
Lactobacillus acidophilus cé hoat tinh p-galactosidase cao va én dinh, viéc nghién ciru thu nhdn
enzyme thé dirge tién hanh bang phirong phdp trich ly két hop xit Iy séng siéu am va két tila boi cdc tdc
nhan 1a mudi trung tinh va dung méi hitu co. Tdc nhan két tiia tot nhdt la isopropanol véi hiéu sudt thu
hoi 89,93% va dg tinh sach 4,5lan. Ché phcfm enzyme duoc tinh ché qua cot Ultrahydrogel 250, do tinh
sach tang 14,3 lan. Pa xdc dinh dwoc phan tir leong ciia f-galactosidase khodng 40 kDa. Ché pham sau
khi tinh sach ¢6 hoat tinh 16i wu ¢ 40°C, pH 7 —75 co gid tri Vi, va K, lan luot la 2,3 pumol/phiit va

0,73 mM.

Tir khoa: thu nhdn f-galactosidase, -galactosidase tir L. acidophilus.

MO bAU
[B-Galactosidase (B-D-galactoside
galactohydrolase, EC 3.2.1.23) hay con goi 1a
lactase xdc tdc phan Ung thuy phin lactose
thanh glucose va galactose va phan tng chuyén
nhém galactosyl tao thanh cdc galacto-
oligosaccharide [1, 2]. Pay la mdt enzyme c6
nhidu ng dung quan trong trong cong nghé
thuc pham, sinh hoc cling nhu trong ky thuat va
mbi truong [3, 4]. B-Galactosidase c6 thé thu
nhan tir ndm méc, nAm men va vi khuén. Tuy
nhién, vi khuan lactic 12 ngudn cung cip B-
galactosidase tiém ndng vi ching an toan va la
nhiing probiotic, diéu kién 1én men dé dang,
hoat tinh B-galactosidase cao va én dinh [5].

Trong sb cic vi khudn lactic thi giéng

Lactobacillus acidophilus nhan dugc nhidu sy
quan tdm clia cdc nha nghién ciru boi vi khuan
nay c6 hoat tinh B-galactosidase rit cao. Muc
dich cua nghién ciru nay la thu nhan va tinh
sach B-galactosidase tir L. acidophilus. Ché
phdm sau khi tinh sach bing phuong phap két
tua va loc gel dugc xdc dinh cic tinh chét Topes
pHop, SU én dinh nhiét, s én dinh pH va hé“mg
$6 Michaelis K, va V pa.
VAT LIEU - PHUONG PHAP
Nguyén vit liéu

Ngudn gidng Lactobacilus — acidophilus
AS186 dugc cung cip tir B6 mon Cong nghé
Sinh hoc truong Pai hoc Bach Khoa Thanh phé
H6 Chi Minh. Gidng dugc bao quan trén moi

truong thach nghiéng MRS agar, 4°C, cdy
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chuyén dinh ky 1 lan/thdng. Xdc dinh ndng do
protein hda tan sit dyng thubc thir Lowry
(Merck) va chit chuén Albumin huyét thanh bo
(Merck), xac dinh hoat tinh dung ONP (Merck)
vd ONPG (Merck). Thiét bj siéu am (Sonics
vibracell — VC750), thiét bi ly tim (Sigma-
Aldrich), hé théng séc ky loc gel (Agilent).
Phuwong phap thu sinh khéi va thu enzyme
B-galactosidase thé

Gibng vi khuan dugc hoat héa trong méi
truong MRS 1éng va dugc nudi trong moi
truong cam Gmg sinh B-galactosidase gom:
lactose (10 g/1), cao ndm men (60 g/l), cao thit
(10 g/), Tween 80 (6 g/l), K,HPO, (3 g/l),
KH,PO, (1 g/l), CH;COONa (3 g/l),
MgSO0,.7H,0 (0,5 g/1), MnSO,4(0,15 g/1). Qua
trinh 1én men thuc hién trong erlen 500 ml, &
37°C, pH 6,0, téc do lic 100 vong/phiit trong
50 gior. Két thic qud trinh 1&n men, ly tdm canh
truong 5000 vong/phit trong 15 phit, ¢ 4°C
thu nhan sinh khdi. Rira sinh khéi hai 1an bang
dung dich dém sodium phosphate 0,05M, pH
7,0. Bao quan sinh khdi & -20°C cho dén khi
can st dung.

Dé thu nhan B-galactosidase, t& bao vi khuan
duogc phd v& bang phuong phdp xir 1y séng siéu
am dich huyén phil vi sinh vat 5% w/v trong
dém sodium phosphate pH 7,0, cong suét siéu
am 396kW, thoi gian siu dm 3,2 phit. Dich
huyén phi sau khi xir Iy séng siéu 4m duoc
dem ly tim & 6000 vong/pht, 4°C, 15 phut, dé
thu dich enzyme tho.

Phwong phap xac dinh hoat tinh enzyme

Hoat tinh B-galactosidase dugc xdc dinh theo

phuong phdp Mahoney va Whiteker (Mahoney

et al, 1998). Co chat ONPG (Ortho-
nitrophenyl-p-d-galctopyranoside) dwoc chuén
bi voi néng d6 3mM trong dung dich dém
sodium phosphate 0,05M, pH 7,0. M6t don vi
hoat tinh dugc dinh nghia 1a lugng enzyme can
thiét dé giai phéng ra Iumol ONP (O-
nitrophenol) trong mét phit ¢ diéu kién phan
tich xdc dinh.
Khio st sy anh huéng ciia cic tiac nhan két
tia protein enzyme

Dé két tia protein enzyme thir nghiém céc
tac nhan 12 mudi trung tinh va dung méi hiru
co. Thay ddi ndng d6 (NH,),SO, (w/v) lan
luot: 25,1%; 31,4%; 39%; 47,2%; 56,1%;
65,7%; 76,1%, ndng d6 NaCl (w/v) lan luot:
15%, 20%, 25%, 30% va 35%, va dung moi
hitu co (ethanol, isopropanol, aceton) voi ty 1&
giita thé tich dung méi va thé tich dich enzyme
lan luot: 50:50, 55:45, 60:40, 65:35, 70:30,
75:25, 80:20, 85:15 va 90:10. Xac dinh tac
nhén két tia protein enzyme hiéu qua nhét.
Tinh sach enzyme bing sic k¥ loc gel

Qua trinh tinh sach thuc hién bé“lng hé théng
sic ky loc gel (GPC — Algilent 1100series) st
dung c6t Ultrahydrogel 250. Cot dugc can bang
va rira giai bing dung dich dém sodium
phosphate 0,05M, pH 7,0. Téc do dong la
1ml/phit, 4p lyc bom 41 bar. Thu nhan céac
phan doan va xic dinh hoat tinh -
galactosidase. Xdc dinh phan doan c6é chtra
enzyme [3-galactosidase.

Khéi lugng phan tir ctia enzyme tinh sach
dugc xédc dinh bing phuong phdp dién di trén
gel SDS-PAGE.

Trang 66



TAP CHi PHAT TRIEN KH&CN, TAP 15, S0 13- 2012

Cong thirc xac dinh hi¢u suit thu hdi protein
enzyme va d tinh sach ciia ché phim
Hiéu sudt thu hoi protein enzyme (H, %)

duoc xdc dinh theo cong thirc:

H(%):%XIOO%

0
Véoi: U la téng don vi hoat do cta ché
phém
Uy la téng don vi hoat d6 cua dich enzyme
ban dau
Do tinh sach cia ché phflm (DTS, 1in) dwoc

xac dinh theo cong thirc

prs ="

Ur,

x100%

Véi: Ur, 1a hoat d¢ riéng cta ché phém

Ur, 12 hoat d0 riéng ctia dich enzyme ban dau
Xac dinh nhiét d9 t6i wu va pH tbi wu

Pé xéc dinh nhiét d6 t6i wu, thay dbi nhiét do
moi truong phan ung trong khoang tir 30 —
70°C va xéc dinh hoat tinh p-galactosidase.

100

Pé xdc dinh pH tbi wu, thay déi pH mdi
truong phan Ung tor 3 — 9 s dung cic dung
dich dém la: acetate 0,05M, pH 3 - 4.5;
phosphate 0,05M, pH 5 — 8, borate, pH 8,5 - 9.
Xac dinh hing s6 déng hoc phan ing

Str dung co chat ONPG véi nong do thay doi
trong khoang 0,6 — 5,4pumol/ml dé xdc dinh
hing s6 dong hoc phan ting enzyme. Cic hing
sb Michaeli’s Menten K, vd V. duoc tinh
todn bang phuong trinh Lineweaver-Burk.
KET QUA - BAN LUAN
Khio sat sy anh huéng ciia cic tiac nhan két
tia protein enzyme

Trén Hinh 1 12 biéu d6 so sanh cac gia trj ti
da thu dwoc vé hiéu suat két tia protein va do
tinh sach cta ché pham enzyme duoc két tia
lin lwot bing céc tic nhidn mudi trung tinh
(NaCl va (NH4),SO,) va dung mdi hitu co

(acetone, ethanol va isopropanol).

90

80

70

60

41,11

Hidu sudt thu hii (%)
4
S

NaCl

25%

(NH.),80;
65.7%

Aceton
70: 30

82,95

Ethanol
80:20

OHiéu suat thu hoi (%)
mPj tinh sach (1an)

tinh sach (liin)

=
5]

o N

Isopropanol
70: 30

Hinh 1. Biéu d6 so sanh tinh nang két tiia protein enzyme ciia cdc tic nhan

Két qua cho thiy tinh két tiia chon loc cia

tdc nhan mudi trung tinh khong cao, hiéu sudt

thu hdi va do tinh sach cao nhit khi st dung

NaCl va (NH,),SO, 14n luot 12 24,18%:; 2,2 1an
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va 41,11%; 2,4 1an. Trong khi d6 viéc dung
dung méi hitu co cho thiy kha ning két tua
hiéu qua hon voi hiéu sudt thu hdi déu trén
80% (87,92% khi dung acetone, 82,95% khi
dung ethanol va 89,93% khi dung isopopanol).
Bén canh d6, d¢ tinh sach enzyme khi dung
dung moi hitu co ciing khé cao: 3,8 1an dbi voi
acetone, 3,4 1An d6i v6i ethanol va 4,5 1an d6i
voi isopropanol. Két qua nay la do dung moi
hitu co c6 kha nang lam gidm hoat tinh nudc
cao da lam phd v 16p mang hydrate héa hiéu
qua hon so v&i viéc giam lyc ddy dién tich
cling ddu trén phan tir protein duéi tic dung
cua mudi trung tinh [6]. Mac du, khi dung mudi
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trung tinh thi hoat tinh cia enzyme 6n dinh
hon, nhung hiéu suét thu hdi protein enzyme
khong cao. Do d6, ching toi chon tic nhan két
tiia protein enzyme 12 isopropanol. Két tiia thu
dugc 1a ché phdm enzyme thé tiép tuc duogc
tinh ché bang sic ky loc gel.
Tinh sach B-galactosidase bing sic ky loc gel
Tién hanh loc gel miu enzyme thd trén cot
Ultrahydrogen 250 trong 18 phit da tich duoc
4 phén doan protein (Hinh 2). Tuy nhién, chi c¢6
phan doan c6 thoi gian luu 6 — 8 phit c6 hoat
tinh B-galactosidase, nhitng phan doan con lai

khong c6 hoat tinh.

13.835

Theéi gian (phat)

Hinh 2. Két qua phan tich hdn hop protein bing séc ky loc gel (GPC — Algilent 1100) trén cot Ultrahydrogel 250
véi dau dd RID

Két qua vé hiéu qua loc gel dugc trinh bay
trong Bang 1. Sau khi tién hanh loc gel mau

enzyme tho, hiéu suat thu hdi protein enzyme

dat duogc 58,57% va d6 tinh sach tang 1én 22,6
1an so v6i enzyme tho trich ly dugc sau khi pha

vo té bao.

Bang 1. Két qua tinh sach enzyme qua cac cong doan két tia va loc gel

. Thé tich Protein Hoat tinh Hiéu suat Do tinh sach
e (m) | (mg) Umg | (%) (1in)
Enzyme tho 1 0,489 1,534 3,140 100,00 1,0
Enzyme két tia 0,25 0,099 1,380 14,005 89,93 4,5
Enzyme sau loc gel 1,5 0,020 0,899 44,928 58,57 14,3
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Thong qua két qua két qua nghién ctru vé su

phan bd khéi lugng phén tir protein (Hinh 3) da

xdc dinh phan tr lugng cua B-galactosidase

trong khoang 40 — 50 kDa.
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Hinh 3. Khéi lugng phan tir ctia phan doan c6 thdi gian luu 6 — 8 phit

Tién hanh chay dién di SDS-PAGE maiu

enzyme tinh sach, két qua trinh bay & Hinh 4,
kDa
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B-galactosidase tinh sach thu dwoc sau sic ky

loc gel ¢6 khéi lugng phan tir 12 40 kDa.

40 kDa

Hinh 4. Két qua dién di SDS-PAGE mau enzyme tinh sach v6i thang chuén M (PAGE-Ruler unstained,
Fermentas), M 1a thang chuan, 1 1a mau ché pham f-galactosidase tinh sach

Xic dinh nhiét d¢ t6i wu va pH t6i wu

Khi thyc hién phan Gng enzyme & nhiing
nhiét d6 khéc nhau tir 30 — 70°C, két qua cho
thdy & nhiét do 40°C hoat tinh B-galactosidase
dat cao nhét, trong khi d6 tir khoang 60 — 75°C
hoat tinh enzyme giam déng ké. Piéu nay cho

thay ché pham B-galactosidase nay c6 nhiét do

t6i wu & khoang 40°C, va d& dang vo hoat &
nhiét d6 trén 70°C. Vi vay khi ing dung trong
cong nghiép thuc pham, sau khi thyc hién phan
tmg enzyme thi dé dang dinh chi phan ung
bé“mg ché d6 nhiét (nhu thanh trung...) dé dam
bao chét lwgng san phdm trong thoi gian béo

quan va tiéu thu.
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Hinh 5. Anh huéng ciia nhiét d9 phan (g dén hoat tinh B-galactosidase

Khao sit vé pH t6i uu cia ché phim pB-
galactosidase cho thiy enzyme c6 hoat tinh cao
nhat & pH khoang 7 — 7,5. O pH 6,5, hoat tinh
turong di cua ché phdm ciing khd cao, khoang

90%. O pH dudi 4,5 thi hoat tinh con khong

déng ké. Vé6i khoang pH hoat dong nhu vay thi
viéc g dung ché phim nay trong nganh ché
bién sita 1a kha thich hop vi pH cua sita twoi

khoang 6,5.
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Hinh 6. Anh huéng ciia pH dén hoat tinh p-galactosidase

Xic dinh hing sé dong hoc ciia enzyme
Trong thi nghiém x4c dinh tinh chit dong
hoc cua enzyme, chiing t6i st dyng ONPG lam
co chét phan tmg, ndng do co chat thay doi tir
0,6 mM - 5,4 mM. Héng ) dong hoc Vi va

K., dugc tinh todn tir phuong trinh Lineweaver

— Burk (Hinh 7) va gié tri Vpa, va Ky, 14n luot
1a 2,3 pmol/phit va 0,73 mM.

Trong mot s6 nghién ctru khdc vé tinh chat
dong hoc cia galactosidase, thi hing sé
Michaelis K,, cta B-galactoasidase ngudn gdc
tu Kluyveromyces marxianus DSM5418 va

Peninciulium chrysogenum 1in luot 1a 4,7mM
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va 1,8mM [7, 8]. So vai gid tri K, tUr trong
nghién ctru nay la 0,73mM, diéu nay cho thiy
kha ning tiép cin co chét dé thuy phén cua
enzyme [-galactosidase tir L. acidophilus cao
hon so voi enzyme nguén gbc tur

Kluyveromyces marxianus DSM5418 va

Peninciulium chrysogenum. Vi enzyme -
galactosidase ma chiing t6i thu nhan c6 phan tir
Iugng nhé (40 kDa), cho nén su can tré tiép
xtc gifta co chit va trung tim hoat dong cua

enzyme do yéu t6 khong gian dugc han ché.
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Hinh 7. B} thi xdc dinh K, va V,,,, theo phuong phép Lineaweaver Burk

KET LUAN

Két qua nghién ctru ciia ching toi cho thiy
tic nhin két tia enzyme hiéu qua 1a
isopropanol véi higu suét thu hoi 89,93% va do
tinh sach 12 4,5 1an. Sau khi tinh sach bang sic
ky loc gel ché pham enzyme c6 hoat tinh riéng

la 71,05 U/mg vé6i do tinh sach la 22,6 lan,

phan tor lugng ctia enzyme [3-galactosidase
khoang 40 kDa. Nhiét do t6i vu va pH téi vu
ctia B-galactosidase sau khi tinh sach 1in luot 1a
40°C va 7 — 7,5. V& tinh chat dong hoc cua
phan tmg enzyme, gid tri Vpa va hing s
Michaelis K,, 1an luot 1a 2,3 umol/phit va 0,73
mM.

ISOLATION AND PURIFICATION OF LACTASE FROM LACTOBACILLUS
ACIDOPHILUS

Nguyen Thi Van Linh®, Nguyen Thi Thuy Dungm, Tran Bich Lam®

(1) Nguyen Tat Thanh University; (2) University of Technology, VNU-HCM

ABSTRACT: The enzyme p-galactosidase (f-D-galactoside galactohydrolase, EC 3.2.1.23)

commonly known as lactase, has important applications in the dairy industry. From culture of strain
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Lactobacillus acidophilus having high and stable p-galactosidase activity, the study of crude enzyme

isolation were carried out by ultrasonical extraction and precipitation by neutral salts and organic

solvents. Best precipitant was isopropanol with enzyme recovery 89,93%, and enzyme purity increased

4,5 folds. Further B-galactosidase purification was carried out using gel permeation chromatography

on Ultrahydrogel 250 to increase purity in 14,3 folds. The molecular weight of p-galactosidase was 40

kDa. The purified enzyme had optimum activity at 40°C, pH 7 — 7,5 and kinetic parameters of V.. and
K., were 2,3 umol/min and 0,73 mM.
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