NGHIEN cUU NUﬁ! CAY VA TAO CHE PHAM PROTEASE
TU CHUNG BACILLUS SUBTILIS

NGUYEN VAN RU,

NGUYEN THI LOAN, NGUYEN THI BiNH YEN

Pai hoc Dugc Ha NGi
NGUYEN THI THANH NHAI

Truong Cao Déng Duogc Trung uong Hai Duong

DAT VAN DE

Protease dong vat, thuc vat va protease vi sinh
vat dang dugc st dung cb hiéu trong nhiéu linh vuc
nhu cdng nghiép ché bién thuc phdm, néng nghiép va
y dudc hoc... Viét Nam dang c6 nhiéu céng trinh
nghién cu vé protease tir cac ngudn dé (ing dung
ldam thudc va thuc pham chlc nang. D& gép phan
nghién cliu vé protease vi sinh vat, dac biét 1a tu
chiding vi khuan Bacillus subtilis nhdm (ing dung vao
thuc té, ching téi thuc hién dé tai véi muc tiéu 1a lua
chon dugc méi trudng thich hgp nuéi cay ching
Bacillus subtilis d& sinh t8ng hdp protease cao. Thu
nhan, tinh ché va xéac dinh dudc hoat do protease &
mot sd giai doan nudi cdy va clia cac ché phdm c6 dd
tinh sach khac nhau.

NGUYEN LIEU VA PHUONG PHAP NGHIEN
cuu

1. Nguyeén liéu.

Vi sinh vét: chling Bacillus subtilis

Hoéa chét: héa chat s dung trong thi nghiém &
dang tinh khiét

Thiét bi:_May déng kho Jouan LP3, tG lanh s&u,
lamiar, néi hap autoclave, may do quang phd UV-VIS,
Ly tdm lanh 15R, may do pH, can phan tich, dung cu
va thiét bi nghién citu théng dung tai labo Hoa sinh.

2. Phuong phap nghién cuu.

- Phuong phép phan Iap, nubi cdy vi sinh vét

+ C4y truyén gibng ra agarose nghiéng:

Pha 100 ml méi trudng thach nghiéng theo céng
thiac: Pepton 1g, Cao thit 1g, agarose 2g, mangan
sulphat (MnSO,) 0,005g, magnesi sulphat
(MgSO,.7H,0):  0,001g, kalimonohydrophosphat
(K,HPOQ,):0,02g, nudc cat vira dd: 100ml, dun tan
agarose, phan phéi méi trudng agarose vao méi 6ng
5-6 ml d& khi tring & 115°C trong 30 phut.

+ C4y vi sinh vat vao cac moéi trudng nubi cdy
khéc nhau:

Cho vao binh nén 500ml mdi binh 100ml méi
trudng dinh dudng, kh(r tring. Cay vi sinh vat vao moi
trudng nudi cay, dat trong td 8m nubi cay tinh & 30°C.
Tién hanh nudi cay trong 3 moi trudng dinh dudng
nhu & bang 1:

Bang 1: Méi trudng nudi cay vi sinh véat

Moi
truong MH1 MH2 MH3
Pepton 1,09 | Cao thit: 0,29 R
Pepton 1,09 | Caongd 2,09 Bot d; L(J) tuong
NaCl  05g | NaCl  05g | g9 ,0
Thanh Dung dich A Saccarose (NHg) HPd g
phan 0,5ml 0,59 6‘69 4
vaso Saccarose (NH,),S0, cacl ' gO 01g
lugng 1,09 019 NU(Z'IC cétvd
Nudc vira dl Nudc cat vd 100ml
100mi 100mi oH =7.,0
pH=7,0 pH=7.0 '

Ghi cha: Dung dich A : MgSO,.7H,0O: 1,15¢g,
MnS0,.4H,0: 0,28g, nudc céat vd 100ml

- Phuong phép tach chiét va tinh ché:

Theo so d6 sau:

Da nghién véi thly

tinh min Lam lanh

—

L&p dung dich
Ethanol 96% (3:1) trong
3h

Ly tam l—'

Protease két tla
tho
Hoatan trong nuéc cat 1
Dung dich
protease thd
Sacky sephadex G-75 |

Loai sinh khdi

Thu héi
ethanol

Thu céc phan doan chita enzym: protease tinh sach cao

Hinh 1: So dé quy trinh chiét va tinh ché enzyme

- Phuong phap xac dinh hoat tinh protease:
phuong phap Ancon céi tién

+ Nguyén tac: Xac dinh hoat d6 phan giai protein
(casein) clia protease trén cd sd dinh lugng san phdm
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tao thanh trong phan (ng bang phuong phap do d6
hap thu phan t& & budc séng 280nm. Dua vao dé thi
tiéu chudn tyrosin dé& xac dinh luong tyrosin tuong
(ing v&i lugng san pham thiy phan duéi tac dung clia
enzyme.

Hoat dong clia ché phdm dudc biéu dién bing
don vi hoat déng proteolytic (PAU). PAU la luong
enzyme trong 1 phut & 37°C ¢6 kha nang phan giai
protein tao thanh san phdm hoa tan trong acid
tricloacetic, cé dd hdp thu quang & budc séng 280nm
tuong duong 1umol tyrosin.

+ Céach tién hanh:

Pha dung dich co chat: dung dich casein 2%: Can
chinh xac 2g casein cho vao c6c 100ml, thém 30ml
dung dich NaOH 0,1N, dun céch thdy va khudy déu
cho dén khi hoa tan hoan toan, dé ngudi thém dung
dung dich HCL 0,1N (cho that tir t&r va khudy lién tuc)
dé diéu chinh dé&n pH xac dinh, rdi cho vao binh dinh
mic 100ml thém dém phosphate 1/15M pH=7.5 cho
dén vach, kiém tra lai pH.

Bang 2: Cach tién hanh phan (ng enzyme

Thudc thir (ml) Ongtrang | Ongthir
Dung dich caseln,Z% 6 37°C, 2 ml oml
10 phit
Dich men & 37°C trong 10 phit 0 ml 0,2ml
Pé& 10 pht & 37°C
Dung dich acid tricloacetic5% |  7.5ml | 7.5ml

L3c déu dé & nhiét do phong 10 phdt
Loc |8y dich, do d6 hap thu phan tir & budc song 280nm, cuvet

agarose anh 1cm.

Tinh két qua hoat dd protease:

Tinh s6 don vi hoat dong protease (PAU/ml) ctia 1
ml dich enzyme d4 |&y dé xac dinh hoat dé theo cong
thirc:

PAU/mI Error!

t : thai gian U enzyme vGi co chéat

Tinh hoat d6 (PAU/g) ctia méi gam ché pham:

PAU/g = (HP/ml x 1000)/a

a: s& mg ché pham lay dé xac dinh

Xay dung dudng chudn tyrosin: st dung phuong
phap binh phuong t6i thiéu dé xac dinh dudng hdi quy
tuyén tinh hay dudng chudn y = ax + b 1a dudng thang
gan nhat di qua cac diém thuc nghiém (x; y). trong
dé6 a,b la hé s6 hdi quy tuyén tinh.

A=S,/S,

S, = Ix7 — (Zx)%N

S,y = Z XY - ZxyiN

N : s6 diém thuc nghiém

KET QUA NGHIEN cUU

1. Xay dung dudng chuan tyrosin.

Tién hanh pha dung dich tyrosin 1umol/ml: Can
chinh xac 18,12 mg tyrosin tinh khiét, hoa tan trong
HCI 0,2N cho vao binh din h mdrc 100ml, thém HCI
0,2N dén vach

TU dung dich tyrosin 1umol/ml ti€p tuc pha loéng
bang HCI 0,2N dé thu dudc cac dung dich c¢é néng dd

pha loang la: 0,1 ; 0,2; 0,3; 0,4, 0,5; 0,6 ; 0,7 ;0,8
umol/ml, do d6 hap thu phan t& cla cac dung dich
nay & budc séng 280nm, thu dugc dd hap thu quang
D nhu trong bang 3:

Bang 3: Mat d6 quang D theo ham Iuong tyrosin

Néng do
tyrosin 0,0 | 0,20 | 0,30 | 040 | 050 | 0,60
(umol/ml)
Do hap
thu quang
D

0,122 | 0,222 | 0,349 | 0,438 | 0,545 | 0,700

Thiét 1ap phuong trinh dudng chudn tyrosin: y =
6.144x — 2.228
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Do hép thu quang (D)

Hinh 2 : Budng chudn dé hap thu quang D
theo néng do tyrosin

2. Lua chon méi trudng nudi cay thich hgp cho
Bacillus subtilis dé sinh tf;ng hgp protease cé
hoat tinh cao nhat.

Tién hanh nudi cdy chiing Bacillus subtilis trong 3
méi trudng dinh dudng MT1, MT2, MT3 va tién hanh
do kh& nang sinh téng hop protease ctia vi khan trong
cac mdi trudng & nhiing thdi diém nhat dinh, thu dudc
két qua trong bang 4:

Bang 4: Hoat do protease theo thdi gian nudi cay
clia 3 méi trudng khac nhau

T (gio) 18 121 | 24 | 26 | 28 | 32 | 36 | 48
PAUmI | 02|02 |02|03|03]|02]02]02
(MT1) 30 | 60 | 80 | 90 | 82 | 90 | 60 | 35
PAU/mI |01 (02|02 |03|03|02]02]|01
(MT2) 92 | 29 | 43 | 20 | 18 | 36 | 19 | 86
PAUmI | 010102 |02|02]|02]01]|01
(MT3) 75 1 93 | 14 | 86 | 78 | 17 | 8 | 70

So sanh kha& nang sinh téng hop protease cla
Bacillus subtilis trong 3 méi truong MT1, MT2, MT3
trén hinh 3:
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0.1

Hoat d6 protease (PAU)

18 21 24 26 28 32 36 48

Thoi diém thu protease (gi®)

Hinh 3: Kha nang sinh téng hdp protease
clia Bacillus subtilis & 3 méi trugng

Bacillus subtilis nuéi trong méi trudng MT1 cb kha
nang sinh téng hgp protease ludn cao nhat & cac thdi
diém nghién clu.

3. Thu nhan, tinh ché tao ché pham protease.

Tién hanh nubi cay Bacillus subtilis nuéi trong
moi trudng MT1, ngling nudi & thai diém 25 — 26 gid
b&ng phuong phap lam lanh méi trudng, pha vé té
bao va ti€n hanh tach chiét, tinh ché theo so dd hinh
1 da thu dudc ché& pham protease tir dich nudi cay,
xac dinh moét s& dac diém cla ché& phdm thu dudc
trong d6 c6 xac dinh hoat dd protease, két qua thu
dugc & bang 5:

Bang 5: Mot s dac tinh clia 2 ché phdm protease

xR Ché pham tho Ché pham tinh sach
Tén ché pham (PT) cao (PC)
Phuong phap thu Két t?aanﬁtanol Keét tla va Sephadex
Hinh thirc Bot nga vang Bot dong kho trang
Hoat do protease
(PAU) 3,950 29,594
R ) Dé tan, dung Tan hoan toan, trong
Do tan trong nudc dich duc o séng

BAN LUAN

- Vé phan lap: Ba thuc hién nudi cdy & cac moi
trudng, lua chon dudc moéi trudng nudi cdy cho ché
phdm cb hoat d6 protease cao hon so v&i ché pham
khac da thuc hién truéc day, hoat doé protease cla
ché& pham la: 0,390 HP/ml. Sa bé d4 xac dinh dugc su
phu thudéc khad nang sinh téng hdp protease clia B.
subtilis vao méi trudng nudi cdy, mé ra huéng di maéi
nghién ctu vé yéu t6 anh hudng khac nhu: nhiét do,
pH, d& &m... nhdm nang cao chét luong ché phdm
(ing dung trong dudc pham, thuc phdm chiic nang. ..

- Vé xac dinh hoat do protease trong ché pham:
S{ dung phuong phap Anson cai tién véi uu diém ré
tién, dé tién hanh & labo, kha don gian, nhung tén
nhiéu thdi gian, dé nhay chua cao do ¢6 nhiéu loai
lién két peptid khac nhau cé trong casein, ciing c6 thé
st dung cac phuong phap khac nhu Gross and Fuld,
chudn dd formol dé c6 dd chinh xac cao hon...tuy
nhién st dung phuong phap Anson cai tién da dugc

ti€n hanh & labo héa sinh cla Viét Nam tuong doi
thuan Ioi vé nhiéu mat va da tién hanh thanh cong.

- Vé tach chiét va tinh ché: Ba st dung phuong
phap sic ky Sephadex G — 75 hién dai dé thu dich
enzyme tinh khiét PC cao hon rét khoang 7,5 Ian so
v8i ch& pham thé PT , két qua co thé gidp cho ché
pham protease thu tir B. subtilis co nhiéu trién vong
st dung dé lam thuéc va thuc phdm chiic nang, phuc
vu cOng tac phong va chira bénh.

KET LUAN

- P4 lua chon dudc méi trudng MT1 thich hop dé
nudi cdy ching Bacillus subtilis c6 hoat luc protease
cao.

- Pa thu nhan dugdc ché pham protease tif moi
trusng nudi cay thich hgp véi hoat do proease cao la
0,390 PAU/mL.

- Pa tach chiét dugc ché phdm PT bang phuong
phap két tlia Ethanol 96% cb6 hoat do protease 3,950
PAU/g va két hop véi ky thuat sic ky trén sephadex
G — 75 da tinh ché& dudc ché phdm PC dat hoat do
protease cao la nhéat 14 29,594 PAU c6 phdm chat t6t
¢6 kha nang (ing dung cao.

SUMMARY

Bacillus subtilis is one of the most studied Gram
(-) positive bacteria with its proteases. They
disintegrate protein and macromolecues in grown
environment, easy absorption. This study shows that:
Protease activity increase with content protein and
macromolecule in grown environments increase.
Proteases were isolated and refined by used
Sephadex G - 75 from grown environment. The
proteolytic activity of the production is 0.390 PAU/mI
in suit grown environment and on 26 hours. Two
preparations was created by the isolation and refined
method which proteolytic activity of the crude was
3.950 PAU/g and the refined was 29.594 PAU/g pure
more than crude 7.5 fold.
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