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TOM TAT NOI DUNG PE TAI
1. Muc dich dé tai
Muc dich ctia dé tai 1a tuyén chon nguén colagenaza an toan tir vi sinh vat ,
thu nhan va tim hiéu cdc dic tinh cua enzym; Tim hiéu kha nang st dung
enzym nay trong thuc t€ san xuat.
2. Phuong phap nghién citu
Phuong phép vi sinh vat:
- Phuong phap vong thuy phan phan lap va tuyén chon ching vi khuan c6
kha nang phan giai colagen
- C4c k¥ thuat nuoi va ddnh gia canh trudong vi khuin
Phuong phép hod sinh:
- Xéc dinh ham luong protein biang phuong phdp Lowry;
- X4c dinh hoat do enzym
- Xéc dinh ham luong nhém -NH, tu do bang phuong phdp Ninhydrin ctua
Rosen
- Dién di trén gel polyacrylamit theo phuong phdp ctia Laemmli; Sac ky loc
gel trén sephadex -G75 theo phuong phap cia Andrew
- Céc ky thuat tinh ché enxzym bang cédch sit dung phoi hop cac bién phap
siéu loc sic ky trao déi ion va séc ky loc gel. KIém tra san phaame trén SDS-
PAGE kiém tra kha ning giy di Gng ciia san phdm phan giai (panr dGng
EaLISA)
Phuong phap khéc:
Cac phuong phap cong nghé san xuit bittet, xtic xich thit bo cap thap, san
XAt nuéc mam.
3. Két qua dat duoc
1. Ba phan 1ap va lua chon duoc ching vi khudn khong sinh doc t6 Bacilus
susbtilis FS2 dugc phan 1ap tir chuop cd va ching hoat dong nhat trong bo

suu tap.



2. Hoan thién 1 quy trinh thu nhan ch€ phdm enzym véi moi trudng nhan
giong, moi trudng téng hop enzym, thoi gian t6i thich thu nhan enzym véi co
chat I1a genlatin-polypepton-gkucose (0,3%-0,75%-1%), NaCl 1%, 35-37 °C,
pH7,4 enzym thu nhan ogr gitta pha can bang (28h).

3. Dé xuat 01 quy trinh cong nghé thu nhan ch€ phdm enzym tinh khiét.
Hoan thién 02 quy trinh thu nhan en zym k¥ thuat. Cic quy trinh nay cho
phép thu hoi enzym véi hiéu xuat 50-59%.

4. ba xac dinh dugc cac dac tinh co ban cua cojagenaza ctia B. subtilis FS2;
Diéu kién t6i wu cho phan tng enzym : 50°C, pH 9; enzym bén & nhiét do
cao (mat 15% va 35 % hoat do & 60°C va 65°C), bén trong vung pH 5-10;
KLPT ctia enzym: 125kDa, bao gom hai duégi-don vi ¢6 KLPT m6i phan 60
kDa; co chat dac hiéu: colagen va gelatin.

5. Ché€ pham enzym duoc lam 6n dinh vdi cdc chét bo sung va on dinh khdc
nhau, du6i dang cic ché€ pham k§ thuat cho ciac muc dich sir dung khac nhau:
Tinh bot bién tinh, Ca*?, Chitosan... Ché€ pham duoc thir nghiém 6n dinh hoat
tinh trong thoi gian bao quan.

6. Khao sat tinh an toan cua ché pham cho thdy ché pham dat tiéu chuin an
toan.

7. Da nghién ciu tham do kha ning sir dung colagenaza tir B. Subtilis FS2 dé
lam giam tinh gay di Gng cia mot s6 protein thuc phdm 1am co s& tao ra céc
san pham khong di tng.

8. Str dung colagenaza lam tang chat lugng thit chira nhiéu colagen, nang cao
gid tri gia ting cho san pham. Colagenaza dugc chiing minh tinh dic hiéu
trong lam mém thit.

9. Nghién cttu tham do kha nang st dung colagenaza trong san xuat nudc
mam cho thdy enzym thuy phan da cd chi sau mot ngay nuoi cay cung FS2.
Ham luong axit amin trong chuop cd ting 25% khi bd sung enzym trong
chuop. Két qua nay cho phép nang cao hiéu xuét thu héi va rit ngin thoi

gian loc nuGc mam.



10. Thir nghiém san xudt mot s6 san phadm: Ché pham enzym k¥ thuat, gia vi

chtra colagenaza, xuc xich va bittet tur thit bo chita nhiwuf colagen.
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MO PAU
Trong hé thong protein dong vat, colagen. Ham Iugng colagen trong
co thé dong vat rat 16n, chi€ém hon 30% thanh phan cic protein khung mang
cta co thé va I1a co chat bén, khé phan giai nhan trong s6 céc protein.
Colagenaza la enzym duy nhét c6 kha nang phan giai colagen khi co chat
nay & trang thai nguyén thuy. Viéc tim ki€m va san xuat Colagenaza tr& nén
vO cung hap dan, dac biét 1a trong nhitng nam gin day khi ma nganh cong

nghiép c6 vi tri quan trong

Cho t6i nay, nhiéu vi sinh vat , chil yéu la vi khuin dugc phét hién 1a
c6 kha nang téng hop Colagenaza. Cdc nha nghién cttu da phan lap duoc tir
dat, nu6c bién va mot s6 ngudn khat mot s6 vi khudn cé kha niang t6ng hop
Colagenaza. Tuy nhién, da so cac vi sinh vat sinh Colagenaza da duoc phat
hién lai 1a cac vi sinh vat gay bénh hoac sinh doc t6 (Clostrdium, Vibrio hay
Pseudomond). Diéu nay lam cho viéc st dung Colagenaza bi han ché hoac
ciac ch€ phdm enzym nhat thi€t phai hoan toan tinh khiét, van dé tr& ngai
chii yéu cho su ra doi chia ch€ phdm enzym. Viéc tim ki€ém ngudn
Colagenaza an toan va khai thic sit dung ching la rat ¢6 y nghia vé mat

khao hoc va tng dung.

Trong qua trinh nghién ctru tham do, ching t61 da phan tach tu cac
thuc phdm 1én men truyén thong thu nhap & Viét Nam va céc nuée lan can
mot tap hop cdc vi khuédn c6 kha nang tong hop Colagenaza. Van dé nghién

cttu duoc dat ra trong khuon khé dé tai KC 04-071a:

"Nghién citu phdn ldp tuyén chon va sinh tong hop enzym

Colagenaza va itng dung trong thuc pham"
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CHUONG I:
TONG QUAN TiNH HINH NGHIEN CUU COLAGENASE

1.1 Khai niémvé cologenase

Cologenase la enzym c6 kha nang thuy phan lién két peptit dang poly
— L- prolin dic trung trong viing xoén cua cologen & trang thai tu nhién cta

co chat.

Céc proteaza c6 thé thuy phan han ché€ colagen tu nhién nhung chi tai
phin cudi cua chudi xoan c6 « & ngoai ving xodn dic trung cau colagen,
khong c6 kha nang tdn cong cdc lién két & trong viing xoan cla colagen

khong bién tinh.
1.2. Tim Ki€ém nguon colagenase

Cologenase tir Eucaryotae c¢6 kha nang phan cit han ché va dac biét
cac sgi colagen. Nam 1962, 1an dau tién cic nha nghién cttu da thanh cong
trong cong viéc tong hop cologenase tir canh trudng nudi cdy clia ndng noc

khong chua huyét thanh. K€ tir diém mdoc nay, nhiéu nghién cttu sau do thu



duoc cdc cologenase tir cdc vi sinh vat bién [44], tir cic dong vat ludng cu,
con tring va cdc dong vat ¢6 vi cling nhu khang dinh tic dung tc ché clia
huyét thanh lén su tong hop cologenase d6i v6i cdc mo ciia dong vat nhan
chuian ma Gross 12 ngudi dau tién phat hién ra. Hau hét cac cologenase tir
cdc mo khac nhau ctia nguoi déu c¢é dac tinh gin tuong tu nhau va cliing ton
tai & dang tién enzym. Cologenase & mot s6 co cua ngudi l1a cac enzym kim
loai. Th nam 1981, cologenase tir da nguoi da duoc tinh ché va xac dinh cac
dac tinh, va dén nam 1986, cau trdc bac nhat cia enzym nay da dugc xac
dinh [53]. Cac ngyén ctu cologenase tir da nguoi con dugce tién hanh xa
hon v6i muc dich xdc dinh cdc nhan gay téng hgp cam ung cologenase in

situ nhdm tang cudng quéa trinh d6i méi cac mo bi thuong.

Phat hién méi day nhat vé ngudn enzym cologenase cia mo thuc vat
tir qua kiwi . Theo ta gia, enzym nay dugc coi nhu mot tic nhan méi bén
canh tic dung cla cac proteaza khiac duoc sit dung trong qua trinh lam

mém thit.

Cologenase cua Clotridium histolyticum 1a dai dién cologenase va vi
sinh vat. Vi th€, ngoai tén goi cologenase vi sinh vat, ching con cé cac tén
goi khac nhu Clotridium histolyticum cologenase, Clotridipeptidaza A,

cologenase A hay cologenase I [40], [41].

Cac phat hién khoi dau vé cologenase ctia vi sinh vat thuoc vé
Mashmann khi 6ng lan dau tién phat hién ra cologenase cua Clotridium
histolyticum vao nam 1937. Tiép theo quan sat nay, khoang 20 nam sau do,
cdc nghién ctu vé cologenase 1an lugt duoc 6ng bo. Bidwell va Heinigen,
MacLennan va cong su va Debellis va cic cong su da cong bo cac cong
trinh nghién cttu rat c6 y nghia vé cic ché pham cologenase clia ho ma sau
nay dugc biét dén véi tén goi Clostridiopeptidaza A, Clostridipeptidaza B,
cling dugc William va cong su thong bdo trong bai viét cia ho. Ca enzym
trén sau nay dugc goi la cologenase A cologenase B va tr¢ thanh cac

cologenase ddu tién duoc biét dén dudi dang thuong phdm. Cac nghién ciu



vé cologenase cua C. hisolyticum duoc ti€p tuc bdi nhiéu tdc gia khac nhau
nhu Gallop va cong su [49], Gilles va cong su [52], Yoshida va cac tac gia
khac. Cho t6i nam 1962 va nhiéu nam sau d6, hau hét cac nghién ctu tap

trung vao tinh ché cologenase cua C, histilycum [31].

Vao nhitng nam sau nay, viéc phat hién cac cologenase va cac vi sinh
vat khéc ciling dugc cong bo. Dién hinh 12 nghién cttu vé cologenase cla

mot loai vi khuan Vibrio B — 30 va cia Achomobacter iophagus [52].

Welton va Woods da phan lap duogc tir da dong vat séng mot vi khuin
hi€u khi, chiu muo6i, ¢c6 kha nang tong hop cologenase, dinh tén Ia
Achomobacter inphagus, sau nay dugc xac dinh lai 1a Vibirio alginolyticus
chemovar iophagus. Sau d6, Keil va cic cong su da tinh ché dugc canh
truong A. iophagus mot cologenase cé tinh chat tuong tu nhu cta C.
histolyticum nhung c6 4i luc d6i v6i cologenase tu nhién va cac petit tong

hop cao hon cac enzym nhém Clotridium da dugc cong bo.

Ngoai cac cologenase dién hinh vira dn ra trén day, con c6 thé tim
thdy cdc cong bo vé cologenase cua mot s6 vi sinh vat khiac nhu
Pseudomonas marinoglutinosa, Pseudomnas sp., Bacillus alvei DC -1,
Bacillus cereus, Streptomyces sp [38], Cytophaga sp . L43 —1. Hau hét cac
vi khuan ké trén duoc phan lap tir tat, mot so tir hé vi sinh vat bién va tu da

dong vat chua thuoc.
1.2.2. Kha nang téng hop cologenase.

Phan 16n cac cologenase dugc nghién ctru thudc vao enzym ngoai
bao. Nam 1975, viéc phat hién kha nang cam tng cologenase ngoai bao &
Vibrio alginoticus da 1am cho ching vi khuin nay c6 su hdp dan dic biét.
Mot nam sau dé, Keil va cic cong su da khang dinh khd nang téng hop
cam ung cologenase va proteaza ¢ Vibrio alginolyticus boi cac chat c6
KLPT cao cua ciac enzym nay. Hai nam sau, cologenase tit Vibrio B- 3-

cling dugc chitng minh 14 enzym dugc téng hop cam ting bd colagen va cac



san pham thiy phan cua co chat nady. Nhu vay kha niang thu nhan
cologenase tir sinh vat c6 thé diéu kién dugc véi nguyén tic téng hop cam
ung.

1.2.3. Mot s6 tinh chat co ban cua cac cologenase da duogc phat

hién.
Kich thudc va cau tric phan tir enzym

Nhin chung, cic cologenase l1a nhitng protein c6 KLPT I6n va c6 cau
trdc phan tr khong giong nhau. Nhiing nam v€ sau nay, phuong phap xac
dinh kich t hudc phan tlr cia enzym chu yéu la phuong phap dién di trén gel
polyacrylamit khi ¢c6 mat SDS va/ hoac phuong phap loc gel dugc tién hanh

vGi enzym 6 trang thai tinh khiét.

Phan tir cologenase c6 thé dugc tao nén cdc dudi - don vi. Cologenase
A v6i KLPT 100 kDa dugc phat hién 1a bao gom 4dudi - don vi khong cé
hoat tinh enzym véi tong lugng méi phan 1a 25 kDa [102], Vibrio B- 30 bao
gom hai dudi - don vi ¢6 KLPT khong giong nhau 24kDa va 28kDa. Mot s
cologenase vi sinh vat ciin nhu cologenase ctia mo ton tai dudi dang isozim
nhu phic hop cologenase ctia C.histolyticum: o cologenase (68kDa), /-
cologenase (115kDa), » - cologenase (79kDa), ¢ -cologenase (100kDa), ¢ -
cologenase (110kDa), &-cologenase (125kDa) [31]; tir A.alginolyticus c6 ba
dang isozim cso KLPT khic nhau la 110kDa, 90 kDa va 70 kDa, tir Vibrio
alginolyticus chemovar iophagus cé ba cologenase v6i KLPT lan luot la
110,90 va 70 kDa. Trong canh truong cua Streptomyces sp. nguoi ta ciling
phan tach duoc hai dang isozim cé trong luong gan nhau 1a 90 kDa va
90kDa — 110kDa [38].

Do bén cua enzym.

Pa s6 cac enzym da dugc cong bo c6 pH hoat dong & khoang trung

tinh hoac hoi kiém (pH 7 —8). Tuy thé, kha nang hoat dong cta ching ciing



khong vuot qua muac pH trung tinh. Cologenase tir B.alvei DC- 1 dugc phat
hién 1a hoat dong trong vung pH axit yéu cho tGi trung tinh (4m5 — 7). Day
la enzym dau tién trong s6 cac cologenase da biét c6 kha nang hoat dong
trong vung axit yéu. Nhiét do hoat dong thich hgp cua cac cologenase
thuong 1a dudi 40°C [42], [4]. Cdc enzym nay hau nhu bi gidm phéan 16n
hoat tinh khi ting nhiét do l1én trén 45°C [21], [43]. Dac biét trong trudng
hop cua cologenase tir Vibrio B- 30, enzym nay bi mat tuéi 94% hoat tinh
khi tang nhiét do t6i 45°C.

Tinh dac hiéu cua enzym .

Hau hét cac cologenase c6 tinh dac hiéu cao d6i véi colagen. Pa phan
cac enzym tach dugc khong kem theo hoat tinh véi casein hoac hemoglobin
[21], trir truong hop enzym tir Pseudomonas sp ., hai hoat tinh cologenase va

caseinaza luon di kem.

Cologenase tir vi khuan c¢6 kha nang phan cat tich cuc hon so véi csac
enzym cua mo. Clostridiopeptidaza A c6 thé tac dung tai 200 diém trén mot
chudi xodn o trong khi colagenase ciia ndng noc c6c chi c6 kha nang phan

cit chudi xoan tai mot diém duy nhat.

Cologenase cau C.histoticum ¢6 kha nang md& chudi xoan o€ & lién
két X — Glycin trong trinh tu Xa hoi Gly-Pro- Y, tuong tu nhu colagenase
cua Vibro alginolyticus chemovar iophagus. Tuong tu. colagenase tit Vibrio
B- 3- phan cit colgen theo ciung mot trinh tu nhu colagenase tir
C.histolyticum. Tuy nhién enzym nay c6 kha ning phan cét cac loai colagen

khéac nhau tot hon cac enzym tur C.histolyticum.

1.3. Nghién ciu ve colagenase ¢ Viét Nam



O Viet Nam, c6 rat it nghién ciu vé colagenase. Da c6 mot vai thir
nghiém st dung colagenase trong diéu tri bong tir colagenase thuong pham
tai Vién bong quoc gia ma chua ¢6 nghién cttu nao vé kha niang thu nhan
colagenase. Cong trinh nghién ctru nay la cong trinh nghién ctru dau tién tai

Viét Nam vé colagenase.
1.4. Kha nang sir dung colagenase.

Cac kha nang colagenase dua trén dac tinh hiéu cao cua enzym khi n6
chi phan cat cdc lién két petit nhat dinh ¢6 trong colagen ma khong 1am anh
hudng t6i cdc protein khac. Cdc ph€ pham colagenase c6 thé dugc st dung
hodc & dang tinh khiét hodc & dang ch€ pham khong hoan toan tinh khiét
hay c6 chita cac hoat tinh proteaza khac khi muc tiéu la phan giai mot phan
co chat colagen va protein néi chung. Tuy nhién, do khong & dang ché pham
tinh khiét, doi hoi cac colagenase nay phai khong chia cac chat ¢é doc tinh
va dat du mic do an toan cho viéc st dung, dac biét 1a khi sir dung cho thuc

pham.
1.4.1. Stt dung colagenase trong nghién citu colagen.

Colagenase duoc dung dé phan tich colagen thanh cédc chudi xodn o
phuc vu cho nghién cttu qud trinh hinh thanh c4u tric xoan cla colagen.
Bén canh cédc nghién cttu vé€ cau tric phan tir colagen, colagenase con duogc
dung trong viéc x4c dinh colagen cho phép khang dinh ban chit colagen cuia
protein duoc téng hop.

1.4.2. Str dung colagenase trong cong nghiép thuc pham.

Lam mém thit.

Cau tric phan tir cua colagen va tuong tdc ctia n6 v4i cac céu tir khac
cua mo lién két 1a yéu t6 quan trong anh hudéng dén dac tinh ciu tric cua
thit vd san pham thit[26]. S6 cdc lién két chéo trong colagen ting 1én clng
vGi tudi cua dong vat, va vi thé lam tang do cing cua thit [8]. Mot trong

nhitng bién phdp lam ting d6 mém cula thit 1a phan gidi cdu tric xoan



colagen, 1am dudi mach protein dé dat dugc cau tric va do6 mém mong

mudn va khong kém theo su phan giai cdc soi miozin.

Tir trudc t6i nay, cac enzym chu yéu dugc st dung dé 1am mém thit 1a
papain, bromelain, ficin, trong dé papain dugc coi la enzym hiéu qua nhat
trong s6 casc enzym do c¢6 kha nang tic dong lén cdc ving xoan ddu mach
trong phan tir colagen [32]. Tac dung co ban cua ciac enzym nay la thuy
phan khong dac biét cac protein, va chl yéu la actin va miozin. Vi thé, viéc
st dung cac enzym nay hoac khong cé miy tdc dung trong cai thién thit
chita nhiéu colagen, hodc nguoc lai , c6 thé gay ra hién tuong phan giai qua
muc ciu tric cua thi va tao ra thit ¢6 chat luong x&u. Rat nhiéu cai ti€n cong
nghé da dugc 4p dung dé cai thién chat luong thit sau 1am mém bing céc
enzym nay. Mac du vay, cau tric cta thit nhan dugc sau qia trinh lam mém
van khong dat yéu ciu vé mat cau trdc; hodc qua cing, hoac qua lam mém,
lam giam chat lugng cdm quan cua thit. Huong vi cua thit bi bién doi, doi
khi bi bién d6i dén mic khong chap nhan duogc. Ngoai ra, cling do khong cé
kha nang tac dong lén colagen khi sir dung cdc phé€ pham proteaza ndy nén
kha nang cai thién chat luong thit thdp cdp (chita nhiéu colagen) bang cac
enzym nay la rat thap, Kha nang st dung colagenase trong viéc 1am mém va
nang cao chit lugng thit da dugc thir nghiém va cong bo trong mot s6 cong
trinh gan day [34], [46]. Enzym nay dac biét hiéu qua trong truong hop
nang cao kha niang khai thac va tan dung thit ¢6 nhi€u colagen nhu thit bo
cap thap. Viéc khai thac thit bo cip thap c6 su dung colagenase cho phép su
dung loat thit bd nay dé san xudt ngay ca cic san pham cao cap nhu xic

xich hoac bit tét, nang cao gia tri gia tang cua nguyén liéu.

Ngay nay, cung véi su gia tang dan s6, nhu ciu vé s6 luong va chat
luong thuc pham (trong d6 c6 thit cdc loai) ngay cang 16n. Theo bdo cdo
Balmey, thi phan thit gia cdm da dugc nang cao chat lugng (value — added
poultry) & M§ nam 1995 chi€m 20% trong tong s6 thit gia cAm bén ra.

Balmey du doan con s6 nay sé la 75% vao cudi nam 2000. Trong khi do,



nhitng minh ching ctia CSO vé gid tri xudt khau cia thit bd & Ailen nam
1999 cho thay ti 1& nay xap xi 5% [88]. Thit bo 1a loai thuc phdm c6 gi4 tri
dinh dudng cao va duogc tiéu thu manh & nhiéu nude, dic biét 1a & cac nudc
phuong tay. Dé nang cao hon nita cdc muc tiéu thu loai thit nay cin ¢ cong
nghé 1am mém thit, tao ra céc san pham thit ciu tric dugc nang cao chat

lugng tir loai thit bo cap thap (low — value beef).
Bién hinh protein.

Trong cong nghé thuc phidm, cdc proteaza dugc dung dé bién hinh
protein nham cai bién mot s6 tinh chat dinh dudng hoidc chitc niang cla
ching. Vai tro cia enzym & day chu yéu la thuc hién phan tng thuy phan
timg phan, lam bién déi cau tric protein. Colagenase 12 mot trong s6 céc
proteaza dugc dung v6i muc dich bién ddi cau tric protein dé dat dugc hiéu
qua mong muoén [46]. Khi bi thuy phan mot phan, cac tinh chat chiic nang
va cam quan cua protein c6 thé dugc cai thién nhu kha nang giit nudc, kha

nang nhii tuong hod, do bén tao nhi, tao bot, do dai...

Str dung colagenase lam giam tinh gay di tng ctia mot s6 protein thuc

pham.

Céc truong hop di tng thuc pham thuc su pho bién trong vong 15 nam
trd lai day. Cac bdo cdo ve hién tugng nay cho thady s6 luong nguoi phai
chiu duong su di ung do thuc pham gay nén tang dan lén trén quy mo toan
cdu [48]. Du tng thuc pham dugc am tng & tré em, 1én t6i 1,5% doi véi tré
nho dudi 3 tudi hodc tré em néi chung: dic biét doi vé6i tré em méi sinh, céc
truong hop cam tng di ting thuc pham 1én t6i 5%. S6 liéu vé di tng thuc
pham & cic nuéc dang phat trién va dac biét 1a Viét Nam rit han ch€ ¢6 thé
do nguyén nhan thi€u cic phuong tién chudn doin hodc chi don gian 1a
khong chu y dén cac tinh trang lién quan tGi bénh 1y khac nhu di ngoai,

nhiém tring dudng tho....
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Mac du tinh chat cta cac protein gay di ing con chua dugc xac dinh
day dt nhung noéi chung cac protein gay di tng c6 KLPT khoang 10-
70kDa, c6 kha nang kich thich dap ting mién dich (cam tng su san sinh IgE
dac hiéu chat di tng). C4c protein nay kha bén véi nhiét trong qué trinh néu,
ché bién va it bi phan giai bdi cic proteaza. Trong nhiéu trudong hop, cac
chat gay di ung dugc xac dinh 1a cac protein cu thé. Theo khao sit, sita bo,
tring, bot my, bot gao va cd 1a cic thuc pham gay di Gng thudng gip nhat
[23], [48]. Protein cua gao c6 KLKPT 14-16kDa dugc phat trién 12 céc

protein gay di ung.

Nhém téc gia Watanabe [113, 114, 115] da dé cap t6i kha nang tao ra
cdc san pham khong gay di tng khi xtr 1y protein gay di ting ctia mot my véi
colagenase cho thiy ching c6 tinh chat cong nghé thich hgp hon 1a khi xu
1y v6i cacc proteaza thong thuong khac do cac enzym n ay phan giai qua
muc protein. Nghién cttu nay da mo duong cho y tudng st dung colagenase
nhu 14 mot cong cu ti€ém nang trong viéc tdc dong lén cdu tric protein va
lam giam kha nang gay di tng cua céac protein dang nay ma van giit dugc

cac tinh chit cong nghé can thiét ctia ching.
1.4.3. Sir dung colagenase trong y t€ — dugc — my pham.

Do kha niang phan cat dac hiéu colagen, colagenase dugc dung nhu
mot cong cu hitu hiéu dé€ phan tach cdc thanh phan cau tric trong mo lién
két. C Colagenase con dugc st dung nhu 1la mot cong cu hiéu qua trong viéc
phan t4ch t€ bao trong mang ludi mo lién két. Ngoai ra, colagenase cé thé
duogc str dung trong nghién cttu cac tién trinh cia mot s6 bénh va co ché lam
lanh vét thuong. Viéc sir dung colagenase c6 thé du6i dang thudc boi hoic

cac bang vét thuong hoac trong di€u tri bong.

M¢6i day, nam 1998, vai tro xic tdc va huéng dich cta colagenase
trong viéc ngan chin su phét trién céc khoi u do kha nang phan cét cac trinh

tu hexapeptit melphalan Pro- Gln — Gly — Ile — Mel — Gly tao thanh tripeptit
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melaphan Ile — Mel — Gly ¢6 doc tinh t€ bao cao da dugc phat hién. Diéu dé
c6 duoc xém nhu mot kha niang hia hen cho san xuét ciac ché pham thudc

c6 hoat tinh colagenase cao dé€ ngan ngira khoi u.

Colagenase va cdc san pham polyme thuy phan ctia chiing ciing dugc
st dung trong y t€ di€u ché€ da thay thé, chi phau thuat, cic vo vién thudc

hay dugc st dung trong cong nghiép hoa chat, san xuat vat liéu trang anh....

Bén canh cac kha nang st dung colagenase cho cac muc dich trén,
colagenase 12 mot enzym tiém niang trong nhi€u linh vuc khac nhu cong

nghiép da, cong nghiép my pham trong san xuat cac kem tdy da chét.

CHUONG II
LUA CHON POI TUONG VA VAN PE NGHIEN CUU
2.1. Poi tugng nghién ciu.

Thu n hana colagenase tir vi sinh vat mot cach cé diéu khién véi su
tich luy cao c6 thé thuc hién dugc bang mot cong nghé don gian hon so véi
viéc thu enzym tir cac nguon khac nhu t€ bao dong vat hay thuc vat. Thém
vao do, cac enzym tur vi sinh vat ¢ khoang hoat dong rong hon véi kha
nang phan cat manh hon so véi cdc enzym khac. Chinh vi 1y do trén, nguén

gen colagenase tur vi sinh vat dang dugc cdc nha nghién cttu quan tam.

Theo Sicrat — aunstrup va cong su, mot dac tinh co ban va rat quan
trong dé mot ching vi sinh vat dugc chon cho san xuét cong nghiép Ia
chiing vi sinh vat nay khong duoc la cac vi sinh vat gay bénh cling nhu
khong san sinh doc t6t. Doi voi cdc ché pham enzym dung cho thuc pham,
chling vi sinh vat dugc chon cho san xuit enzym can phai c6 tinh chat “thuc

pham, c¢6 nghia 1a chung vi sinh vat nén thuoc vao céc chiing duoc coi 1a an
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toan da biét, (G.R.A.S- Generaly Recongized As Safa) [9], néu khong chi
dugc phép st dung cac ché€ pham hoan toan tinh khi€t va cén thi€t phai c6

cac thu nghiém d tinh trong mdt thoi gian dai.

Pa phan cac colagenase vi sinh vat da dugc phat hién cidc enzym cuia
c4c vi khuan phan lap tir dat, rat nhiéu trong s6 d6 1a cdc vi khuan chita doc
t6 nhu trong truong hop C.histolyticum, P.marinolutinosa va Pseudomonas
sp. Cac nghién cttu kiém tim cdc ngudn gen enzym an toan, c6 hoat tinh
colagenase cao véi cac dac tinh quy bau cho dén nay van dang 1a muc tiéu
cua cac nha nghién cuu.

Vi céc ly do trén, dé tai s€ tap trung vao phan lap va tuyén chon
chling vi sinh vat an toan c¢6 kha niang tong hop colagenase cho muc tiéu san
xudt cong nghiép va khai thac viéc sir dung ch€ pham ndy trong thuc phadm
va céc linh vuc lién quan t61 colagen.

Dé c6 thé thu nhan duoc cdc vi sinh vat téng hop collagenase an
toan, nguén phan lap vi sinh vat duoc lua chon can:

- Chtta colagen

- Chrtta tap hop vi sinh vat von duoc coi 1a an toan cho thuc pham.

Nguon vi sinh vat duoc lua chon thoa man cac yéu cau trén la cac san
phdm 1én men truyén thong chia colagenase.

2.2. Van dé n ghién ciu.

Dé dap uing duoc muc tiéu nghién citu dat ra, dé tai da tap trung giai
quyét cac van dé cu thé sau:

1. Phan lap va tuyén chon hé vi khuén t6ng hop colagenase tu ngudn da
chon. Dinh tén vi sinh vat va lya chon ching an toan.

2. Nghién ctu quy trinh téng hop enzym tir chiing lwa chon: céc diéu
kién moi trudong sinh trudng, sinh tong hop enzym, chat cam tng cho

téng hop enzym, dong thai tong hop enzym.
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3. Nghién cttu quy trinh thu hoi enzym dang tinh khiét va ky thuat. Tap
trung nghién ctu quy trinh thu hoéi enzym ky thuat cho muc dich st
dung trong thuc pham.

4. Nghién cttu 6n dinh va bdo quan ché phim enzym

5. Nghién cttu tham do kha nang st dung enzym: Khir protein di ing,
nang cao chat lugng thit bdo cap thdp, hd trg trong san xuat nudc
mam.

6. Nghién cttu phét trién san phdm: Ché phdm enzym, gia vi u6p thit

chita colagenase.

CHUONG III:
PHUONG P HAP NGHIEN CcUU

3.1 Vat liéu, thiét bi
31.1. Vat liéu, hoa chat

Nguén vi sinh vat: Cac méu thuc phdm len men truyén thong dugc mua tir
cac cho 6 Ha Noi va cac co so san xuat 6 Viét Nam (nem chua, tuong, chao,
chuop cd) Myama (Wethachin) va Lao (padek). Cic mau sau khi thu nhan
dugc giltt trong moi truong thach NA hoac bao quan trong tu lanh sau &
nhiét do —85°C cho t6i khi sir dung

Céc chung vi sinh vat chuan: Bacillus subtilis IFO 3022 va Eschéichia
coli IFO3301.

Hod chat: Toan bo hoa chat sd cho phan tich la & dang tinh khiét dung
cho phan tich, dugc mua tr cac hang Nacalai Tesque va Wako, Nhat ban.,
colagen dang I ciia Sigma, M§. C4c protein chudn ctia Pharmacia — Biotech,
Thuy dién (kDa: phosphorylase b thd 94; albumin huyét thanh bd 67;

ovalbumin 1dng trang tring 43; carbonic anhydrase erythrocyt bo 30; chat
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uc ch€ tripsin dau tuong 20,1; oc - lactalbumin stta bo 14,4; cytochrom c
12,4; oc - chymotrypsinogen 25; » - globulin bo 150).
Cé4c moi truong dinh dudng:

- Moi truong so bo phan loai vi sinh vat : PEES, TATAC, LBS, Potato
dextrose, TS, DHL, NA.

- Moi truong phan 1ap: Moi truong Hisano I (moi trudng 1)

- Moi trudng téng hop enzym: Moéi trudong Hisano II (mo6i trudong 11)

- Moi trudong dung cho thi nghiém cam tng: Moi trudong t6i thiéu
((mo61 truong I1T)
C4c kit dinh tén vi khudn : API 50 CH, API 50 CHB va API 50 CHL
cla

Biomerieux, Phap

- Thiét bi siéul oc Millipore 500ml véi cac mang loc YM 3 YM 10 va
YM 50 cua Centriplus, Amicom, My:

- Thiét bi 1én men 3 lit, Pharmacia Thuy Dién:

- Quang phd k& Hitachi 200- 20, Nhat ban

- Hé thong sac ky

- BO dién di mini — gel Hoefer, M§

- C4c thiét bi nghién cttu thong dung khac

3.2. Phuong phap nghién ciu.

3.2.1. Cac phuong phap vi sinh vat

Phan lap va tuyén chon ching vi khuin c6 kha nang phan giai

colagen.

C4c vi sinh vat trong cdc mau thuc phdm lén men dugc nuoi tich luy
lan luot trén moi truongl. St dung phuong phap vong thuy phan trén moi
truong thach I d€ s& bo lua chon cdc ching c¢6 kha niang tong hop
colagenase. Kiém tra kha ning téng hop colagenase cuia cdc chiing thu duoc
véi co chat 1a colegen khong tan. Moi canh truong dugce thuc hién ¢ nhiét do
31 + 3°C.
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Ky thudt dinh tén vi khudn.

Stir dung phuong phap chuin doin nhanh cho dinh tén vi khuin cta
Logan va Berkeley. St dung cac kit dinh tén vi khuan dé dinh tén vi khuan.
Poc két qua sau 24 gio va 48 gid nuoi trén cac kit dinh tén. St dung phan
mém mady tinh ATB Plus dua theo kho4 phan loai Bergey dé nhan duoc két

qua dinh tén vi sinh vat [33].
Thi nghiém ki€m tra kha ning cam tng su tong hgp colagenase.

Nuoi ching vi khuin trong cdc binh tam gidc 300ml trén may léc
ngang 6n nhiét 32 + 3°C, mdi binh chita 100ml moi trudng nhan giong véi
co chat gelatin 0,3% trong 6 gio (ODg, dat 1,2). Ly tam thu va rira t€ bao ba
1an v6i moi truong I & 13000v/phiit trong 15 phit. Tao dich huyén t€ bao
v6i thé tich ban dau trong moi trudong 111 khong ¢6 hodc ¢ chita cdc co chat
kiém tra doc lap hoic két hop & cdac noéng do kiém tra khdc nhau. Cic co
chiat kiém tra bao gbém: colagen, casein, gelatin, polypepton va DTP
colagen. Pinh ky 14y méu theo ddi su phat trién sinh khoi ciia vi khudn va
kha nang tong hop enzym thong qua do gia tri ODgva xac dinh hoat do

colagenase.
Ky thudt nuoi va danh gai canh truong.

Vi khudn dugc nuoi trong cac binh tam gidc ddy c6 mau lic dung
tich 300ml chital00ml moi trudng trén may lac 6n nhiét c6 thé diéu khién
toc do lac ngang hodc trong thiét bi 1én mem 3 lit chita 1 1it moi trudong, ¢
hé thong 6n dinh nhiét do va pH. Dinh ky 14y mau va ddnh gid su phat trién
ctia vi khuén thong qua gia tri OD,,. Hoat do colagenase s€ dugc xdc dinh
véi co chat colagen khong tan.

3.2.2. Cac phuong phap hoa sinh.

Xac dinh ham luong protein

Stir dung phuong phdap Lowry véi protein chuén la albumin cua huyét
thanh bo
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Xac dinh hoat dodo enzym: G 10mg colagen khong tan trong 10 phuit
& 30°C trong 0,8ml dung dich dém Tris — HCl 50mM pH 7,5 chita 4mM
CaCl,. Phan ting enzym duoc thuc hién trén mdy lac 6n nhiét & 30°C khi cho
0,2ml enzym vao hén hop ké trén. Tién hanh phan ting trong 30 phit va
dimg phan tng bang Iml dung dich axit axetic 0,1M lanh. Phan ting ki€m
chiing dugc thuc hién theo cich tuong tu khi khong cé mat co chat. Ham
lugng nhémoc -NH, gidi phéng dugc xac dinh bang phuong phap Ninhydrin
ctia Rosen. Hoat do colagenase chung dugc tinh bang s umol leucin tuong
duong giai phéng trong 1 phit doi v6i 1 ml dich enzym. Hoat do colagenase
riéng phan biéu dién bang s6 wmol leucin tuong duong giai phéng trong 1

phit doi v6i 1mg protein.
Dién di trén gel polyacrylamit

SDS — PAGE: Dién di phan tach protein bién tinh dugc thuc hién theo
phuong phdp cia Laecmmli trén minigel 10 x 10cm véi nong do gel phan
giai I1a polyacrylamit 12,5% hoac gradient polyacrylamit 5-20% , gel c6 dac
5%. Két thuc dién di, ban gel duoc chuyén sang thiét bi chuyén protein hoic
dugc nhudém v6i dung dich Coomasie brilliant bulue R- 250 1% qua dém va

tdy mau bang hon hop dung moi metanol va axetic.

PAGE: Tién hanh dién di trén gel polyacrylamit cho protein nguyén
dang v6i nong do gel phan giai 7,5% va gel co diac 3%. Cac budc tién hanh
nhu doi v6i SDS — PAGE khi khong str dung SDS.

Thu nhan enzym: enzym duoc thu héi hodc bang siéu loc, hodc bang
két tua vGi cac dung moi hitu co lanh (axeton hoac etylic) & cac nong do
khac nhau. Két tha duoc thu lai bang cdch ly tam hoac loc chan khong. Hoa
tan két tha v6i mot luong t6i thiéu dung dich dém Tris — HCl 50mM
chitadmM CaCl,. Sau d6 ly tam bo can, dich trong duoc dem sdy kho trén
mdy say chan khong hoiac dem sdy dong kho. Kiém tra hoat do colagenaza

qua ting buéc dé ddnh gid hiéu suat thu héi enzym (hiéu suat thu hoi

17



enzym duoc tinh bang ty ¢ phan tram hoat do enzym tong s6 thu hoéi so véi

téng hoat do ciia dich enzym tho ban diu).
Xdc dinh khoi luong phdan ti cua enzym

KLPT cua enzym duogc xac dinh bang ky thuat loc gel trén Sephadex
— G75 (2 x 85 cach mang) [24]. Céc protein chudn 1a cytochrom ¢ huyét
thanh ngua (12n4kDa), o-chymontripsinogen A (25 kDa), ovalbumin (43
Kda), albumin huyét thanh bo (67kDa) va y - glubulin cua bo (150 kDa).
Song song, KLPT cua enzym bién tinh dugc xac dinh trén SDS — PAGE
15%. Thiét lap do6 thi biéu dién quan hé tuyén tinh gitta KLPT cla cic
protein va cdc gid tri thé tich rlra hodc R; twong ing clia cdc protein phat
hién trén cot loc gel hoac trén ban gel va xac dinh KLPT cua colagenase
[93].

3.2.3. Nghién citu trng dung
Kiém nghiém tinh an toan ctia ch€ phdm enzym colagenase

Tinh an toan clia ch€ phidm enzym colagenase tir B. Subitilis FS — 2
duoc kiém nghiém theo phuong phdp thudng quy trén dong vat thir nghiém
chuot lang trang va chot nhat.

Nghién cttu 6n dinh hoat tinh enzym : enzym duoc nghién citu 6n
dinh hoat tinh v6i cdc chdt b6 sung nhu tinh bot bién tinh, ion, canxi,
glycerol PPVP, chitosan va mud6i. Ché pham dugc theo ddi & nhiét do lanh
hodc nhiét do thudong. Kiém tra dinh ky hoat do enzym va so sanh hoat do
tai thoi diém trudc bao quan.

Thir nghiém hoat tinh phan giai protein gay di ung.

Xu 1y gliadin va °C; - casein v4i colagenase [54]. Dung dich co chat
1% trong dém phophét natri 0,1 M, pH 7 duoc loc qua mang loc 0,45 xm
roi tron v6i dung dich enzym tinh khiét. Mot hon hop tuong tu khi thay
dung dich enzym biang dung dich dém duoc dung 1am mau d6i chiing. Cac

hén hop duoc G & 37°C trong 24gid mdy lic ngang. Co chat va san phim
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phan tng dugc phan tich trén SDS — PAGE 12,5% va duoc gui di thr
nghiém vGi huyét thanh cua bénh nhan di tng véi gliadin va % - cansein
trong phan ing ELISA.

Nghién cttu kha nang phan giai colagen, myofibrin, gan bo va thit bo

cép thap bang ch€ pham enzym nghién citu.

U cdc mau protein nghién ctu véi enzym, sau céc khoang thdi gian
khac nhau, dién di phan tdch san pham. Phan tich ham lugng — NH, giai
phéng cac mau thi nghiém bang phuong phap Ninhydrin.

Sdn xudt sdn phdm thit nghiém (xiic xich bit tét)

Thit bo cap thap dugc loai bo gan, m&, mang bam dinh. Sau do, thit
duoc xay nho vira phai dé qua déem & —20°C. Hom sau dé thit & 4 gid. Sau
thoi gian nay thit duoc dung dé l1am san pham. San pham c6 xtr ly enzym
bao gom céc thanh phan : Thit bo, NaCl, NasP,0,, A( C6 tac dung lam tang
do két dinh cua thit), Colagenaza (100: 0,75: 0,5: 0,4). Hon hop duoc tron
déu va dé nhiét do thuong 1 gid. Sau d6, dinh luong, dinh hinh, déng géi
chan khong va bao quan san pham & 20°C. San pham kiém ching duoc 1am
twong tu nhung duoc xur ly véi colagenase. Phan tich ham luong nhém amin
dugc giai phéng do tic dung cua colagenase va danh gid cam quan san

pham.
Nghién ctu sir dung colagenase trong san xuat nuéc mam

Chugp cd duoc mua & co s& san xudt nuGc mam Cat Hai, thang
7/2003, u tai PTN trong cac chau thuy tinh ¢6 dan dich. Tham do kha nang
phan giai da cdc clia colagenase va FA-2. Quan sat do thay déi da céc,
bién d6i ham luong axit amin. Sau 4 thang U chuop, b6 sung ché pham
enzym véi liéu luong khac nhau, danh gia lugng dich thu duoc va téc do

chdy cua dich so vé6i doi chiing khong b sung enzym. Panh gia do nat nhiy/
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dd ngdu cta chuop ctia miu thi nghiém va d6i ching. So sanh cac thi

nghiém véi colagenase va doi ching.

Tat ca cac thi nghiém trong nghién cttu dugc 1ap lai it nhat hai lan.

CHUONG IV
KET QUA NGHIEN CUU

4.1 Phan lap, tuyén chon va dinh tén vi khuan kha nang tong hop
colagenase
4.1.1. Phan lap hé vi khuan tong hop colagenase.

Mau thuc pham lén men truyén thong thu thap duoc bao gébm 26 miu
tir cidc nuée trong khu vuc Pong Nam A: 13 mau thit Ién men (nem chua,
Viét Nam wethachin, Myama), 6 mau chuop cé 1én men (nudc mam, Viét
Nam ; padek, Lao), 3 miu chao (Trung Quoc), 2 madu mam tom, 2 mau
tuong Viét Nam.

C6 11/26 mau duong tinh cho phép nhan dugc cac khuén lac c6 vong
thily phan (xem bang A1, phu luc A). Tir cdc méu nay, thu dugc tong cong
53 khuén lac c6 tao vong thuy phan trong vong 24-48 gid nuoi trén dia
thach — clagen. Chi c¢6 8/53 ching thé hién hoat tinh colagenase. Cac khuin
lac tao vong thuy phan con lai cé thé chia cdc vi khuin co hoat tinh

gelatinaza.

I
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4.1.2. Pinh tén vi khuan

FS-2 (hinh 1b) 12 truc khudn manh, dai 3 pm, c¢6 tinh chit nhuém
Gram thay do6i theo tudi ciia canh trudng 1a vi khudn Gram duong khi nuoi
24 gi¢ trén moi truong NA va chuyén sang Gram am khi canh truong gia.

FS-2 duoc dinh tén bang kit dinh tén API 50CH, API 50 CHB va API
50 CHL. Két qua khao sat cac dac tinh hinh thai va phan loai ctia FS-2 xac
dinh FS 2 1a Bacillus subtilis v6i d0 phu hop ctua cac thu nghiém 1a 99,9%
sau 48 gio kiém tra. Két qua dinh tén dugc trinh bay trong bang A3, phu luc
A.

FS-2 dugc xdc dinh 12 Bacillus subtilis va c6 kha nang téng hop
colagenase dugc biét chac chin 1a an toan ké ca cho viéc tng dung trong

thuc pham.

4. 2 Nghién ciru quy trinh sinh tong hop colagenase tir B.subtilis
FS-2

Do céc hiéu biét chung vé Bacillus da trinh bay trong phan téng quan
tai liéu, trong nghién cttu ctia minh, chiing t6i lua chon nghién cttu sau mot
sO cdc yé€u to quan trong quyét dinh t6i viec tong hop colagenase nhu ngudn
nito va kha nang cam tng su tong hop enzym nhd céc ciu tir moi trudng
ciing nhu tim hiéu ban chat su tdng hop cam ttng enzym. C4c diéu kién nuoi
cay khac nhu pH moi truong dugc chon c¢6 dinh & gia tri pH trung tinh,
khong kiém soat pH cho cédc thi nghiém trén mdy lac va cé kiém soat pH
khi nuoi trong binh 1én men. Toc do thong khi dugc thoa man t6i da bang
cdch nuoi trén mdy lac ngang trong cdc binh 1én men c¢6 méu lac hoic
khong khi véi toc do 7 lit khong khi / phit 1én nu6i trong binh 1én men dung
tich 3 lit v6i dung tich st dung la mot lit, nong do 6xy hoa tan dat 75%
nong do bao hoa.

4.2.1. Anh huéng cua co chat 1én su sinh truéng cta vi khuin
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K&t qua khao sat anh hudng cua cac chat (hinh 2) cho thady khong c6
su khdc biét 16n nao vé kha nang phét trién cla B.subtilis FS - 2 trén cdc
moi trudng chita céc co chit khac nhau so sanh chiing vé6i su phat trién clia
FS - 2 trén moi truong NA, moi trudng duoc coi la thich hop cho su phat
trién cta B.subtilis n6i chung. Nhu vay, mot trong cdc co chat nghién ciu
colagen, casein, gelatin cling véi glucoza 1% déu c6 thé dung dé chuin bi
canh trudng nhan giong cho cdc thi nghiém tié€p theo. D€ riit ngin pha thich
ung. B.subtilis FS - 2 dugc hoat hoa truéc trong cung moi truong. Canh
truong nuodi 6 gio trong diéu kién nhu vay trén co chét gelatin 0,3% -
glucoza 1% dugc chon lam canh truong giong cho cac thi nghiém sau nay.

111

4.2.2. Nghién ciru tong hop cam ung colagenase bang B.subtilis
FS-2

Co chdt colagen

Két qua ki€ém tra cho thdy canh trudng chita colagen tich luj enzym
v6i hoat do cao (dat 0,126 U/ml) trong khi canh truong FS-2 trén NA chi
tong hop dugc mot luong colagenase khong dang ké (0,012U/ml, tuong
duong v6i 1% hoat do enzym so v6i canh truong chira colagen). Theo tiéu
chuan quy udc ctia Karstrom [4], “ mot enzym duoc goi la cdm ving néu nhu
su hinh thanh né duoc tang lén it nhdt la 5 lan khi thém doi chdt ddc hiéu
vao moi truong”’. Theo quan niém do, trong thi nghiém nay, FS - 2 1a vi
khudn téng hop colagenase theo co ché€ cam ting vdi colagen.

N

Hinh 3: Su tong hop colagenase phu thudc vao colagen

* OD cua canh truong chia colagen: * OD cua canh truong NA;

* Hoat d0 colagenase cua canh truong chira colagen; * hoat do
colagenase ctia canh truong chita colagen.

Hinh 4. 4nh hudng clia co chat Ién su tong hop colagenase

-[-,0D - casein -+-, OD - doi chung  -¢-, colagenase - gelatin
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- //-, OD - colagen - M-, colagenase - casein-é-, colagenase - doi
chuing.

-O-, OD - polypepton - @ -, colagenase - colagen-

- //, OD -genlatin - ®- colagenase polypepton

Thur nghiém véi cac co chat khac

Pé khang dinh lai nhan xét trén, cdc thi nghiém dugc thuc hién véi
cac co chat thir nghiém bao gém casein, gelatin, colagen, polypen nhu da
trinh bay trong phan phuong phap.

Két qua thr nghiém duoc trinh bay trong hinh 4. Su tong hop
colagense trong cac canh truong dugc phat hién & gio tht hai sau khi dua
céc t€ bao vi khuén ti€p xuic v6i co chat. Canh trudng B. subtilis FA-2 trong
diéu kién thi nghiém c6 kha niang t6ng hop enzym cao nhat khi ¢6 mit co
chit 1a colagen, gin gdp hai lan so vGi khi c¢6 mat gelatin, casein va
polypepton. Trong canh truong déi chitng, hoat do enzym chi dat c¢& 1% so
vGi canh truong colagen.

“Mot enzym dugc coi 1a cam ting néu khi chuyén sinh khéi vi sinh vat
phét trién trudc trén moi trudng khong c6 doi chat dac hiéu sang dung dich
dém c6 d6i chat dac hiéu thi tdng hop enzym khong phai 1a bat ddu ngay ma
phai sau mot thoi gian tinh bang gio. Diéu nay cén thi€t dé chitng minh tac
dong cuia d6i chat nhu mot chat cam tng kich bo mdy tdng hop enzym cuia
t€ bao va phai sau mot khoang thoi gian du dai nhu vay enzym méi dugc
hinh thanh de novo”[4]. Kha nang cam tng su sinh tong hop enzym cua céc
co chat nghién ctu, x&p theo tht tu giam dan, la colagen, gelatin,
polypepton va cudi cung la casein.

Anh hudéng ua nong do polypepton

T6m tat: FS- 2 duoc nuoi trong binh tam gidc 300ml cé chia 100ml
moi truong II, dugc cdy 5% canh truong giong 6 gid nuoi trén moi truong
giong gelatin 0,3%. Céac binh thi nghiém dugc bd sung gelatin 0,3% va
polypepton & ciac nong do khac nhau. 0%, 0,25%, 0,5%, 0,75%, 1% , 2,5%
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va 5%. Céc canh truong dugc nuoi trén mdy lic & 32 +_ 3°C. Két qua thir
nghiém anh hudng ctia cdc noéng do polypepton khdc nhau dén su téng hop
enzym khi c6 mat co chat gelatin dugc trinh bay & hinh 5. Két qua cho thay
polypepton cung véi gelatin dong vai trdo chat cam tng sinh téng hop
colagenase & B. subtilis FS — 2 nhung chi & mot giGi han nong do, trong
diéu kién thi nghiém nay 1a 0,75%. Vuot qua gia tri nay. polypepton c6 tac
dung nhu chat kim ham enzym. K&t qua nay tuong tu nhu truong hop kim
ham hoat tinh colagenase ctia Vibrio alginolyticus bdi pepton & casc nong
do 0,25% - 2,5% trong thoi gian diu, tuy rang tdc dung kim ham nay bi loai
bo néu ti€p tuc u enzym vGi pepton trong mot thoi gian dai.
11111

4.2.3. anh huong cua NaCl.

B.subtilis FA- 2 dugc nuoi hi€u khi song song trén hai canh truong
giong chita 0,3% gelatin, mot trong hai canh trudng c¢6 b6 sung NaCl 1%.
Sau 6 gio nuoi hi€u khi, cac t€ bao dugc ly tam, rira4 hai lan vGi nudc cat va
tao dich huyén phu & thé tich ban ddu trong moi truong chuaS 0,3% gelatin
— 0,75% polypepton. Tieén Ha Noidh téng hop enzym tir hai dich huyén phi
t€ bao thu duoc ké trén. Két qua thir nghiém duogc trinh bay trén hinh 6.

Hinh 7 cho thay khi ¢6 mat NaCl trong canh truong, su tich luy
enzym s6m hon so v6i canh truong khong c6 mat NaCl (tuong tng la 18gio
va 24 gi0). Su ¢6 mat ctia NaCl 6 ndong do 1% thich hop vé ca hai khia canh:
tich luy enzym s6m hon va hoat d enzym cao hon.

Tu cac két qua thu dugc, canh truong giong cho FS2 dugc nuoi hi€u
khi 6 gio trén co chat gelatin 0,3 %- glucoza 1%. Moi truong glucoza 1%
chita hoén hop co chat cam tng gelatin 0,3 % - polypepton0,7% va NaCL 1%
c6 thé sir dung 1am moi trudong tong hop colagenase nhd B. subtilis FS- 2
4.3. Pong thai tao thanh colagenase

B. subtilis FS- 2 dugc nuéi hi€u khi 6 gio & 32 = 2° trong binh tam

giac 300ml trén mdy lac ngang, méi binh chia 100ml moi trudng nhan

giong c6 thanh phan (g/l): glucoza 1%, K,HPO,: 2; MgSO, . 7H,0: 0,1;
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Citrate. 2H,0: 0,5; Cao nam men: 1;Gelatin: 3; pH: 7,4 mot lit canh truong
B. subtilis FS- 2 dugc cay tit 50 ml canh truong giong (6 gid nuuoi hi€u khi
may lic trong moi trudng gelatin 0,3%) va duoc nuodi trong thiét bi 1én men
c6 kiém sodt ché do nuoi: pH 7,4 = 0,2; nhiét do 23°C = 0,2 ; thong khi 7 lit
khong khi /phit trén moi truong (g/1): glucoza 1%, K,HPO,: 7; Ca(l, : 0,1;
KH,PH, .: 2; Gelatin: 3; MgSO,. 7 H,O: o,1; Polypepton: 7,5; Cirate.
2H,0: 05; NaCl: 10 Cao nam men: 1; pH: 7,4..N6ng do oxy trong dich 1én
men dat 5,7mg/ml. Dich 1én men dugc 14y mau dinh ky sau 3 gio 1én men,
do gid tri OD tai 660 nm theo dd&i su sinh trudng cua vi khuin, xdc dinh
nong do potetin va hoat do enzym trong dich ly tam. Két qua phan tich duoc
trinh bay trong hinh 9.
4.4. Nghién ciru quy trinh thu héi va tinh ché enzym
4.4.1 Quy trinh thu nhan ché pham enzym tinh khiét

Colagenase tir canh truong B. subtilis FS- 2 dugc tinh ch€ theo quy
trinh nhi€u budc lién ti€p mo ta trén hinh 10.

K&t qua phan tich Colagenase duoc trinh bay trong cac phu luc B. Bo
tinh khiét cia Colagenase tinh ch€ duoc kiém tra biang dién di tréen PAGE
15%. Dién di d6 cua Colagenase thu nhan theo quy trinh 1 cho thdy enzym

thu duoc 1a mot protein thuan nhat .

Dih 1én mem B, subtilis FA- 2

Ly tam

Siéu loc YYM - 10
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DEAE Sepharose CL - 6B

CM - Cellulose

v
Butyl — Toyoearl 650M

Sephadex' G — 75

Pong kho

Bing céch lién ti€p phan tich qua cdc budc tinh ch€ nhu da mo ta &
trén, Colagenase dugc tinh ch€ va phan tich hoan toan khoi cac protein.
Enzym thu duoc khong thé hién hoat tinh caseinaza. Két qiia lam sach
enzym va hiéu suat thu héi cta ting budc tinh ché enzym duogc tom tat va

trinh bay trong bang 2.
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Bang 2: Mirc do lam sach va hiéu suat thu héi ché phan colagenase tinh khiét ta B. subtilis FS - 2.

>

Cac budc tinh ché The Protein Hoat do colagenase Hoat do caseinaza
tich | téng cong Téng Riéng Mic do | Hiéu suat Téng Riéng
(ml) cong (U) | phan(U/mgPr) lam thu hoi cong (U) | phan(U/mgPr)
sach(lan) (%)

Dich nuoi cay 950 2228,00 96,90 0,043 1 100 107,35 0,047

Siéu loc 37 162,80 33,30 0,201 4,8 344 27,38 0,15

DEAE- Sepharose- 70 61,30 16,8 0,274 6,4 17,3 21,00 0,34

CL6B

CM- cellulose 30 17,10 5,13 0,300 6,9 5,2 9,90 0,58

Butyl - Toyopearl | 31 5,65 3,35 0,590 13,7 3,4 - -

650M

Sephadex- G75 18 2,59 1,84 0,710 16,5 1,9 - -
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4.4.2. Quy trinh thu nhan san pham enzym ky thuat

Vi muc tiéu st dung khac nhau, collagenase dugc nghién ctu thu hoi dudi
dang ché pham k¥ thuat. Ching t6i thir nghiém song song hai bién phép thu
hoi ch€ pham k¥ thuat theo so do trén hinh 13 (quy trinh A va quy tinh B)
voi két qua duoc trinh bay trong bang 3 va 4 dudi day. Vé6i quy trinh nay
colagenase dugc thu hoi véi hiéu suit 50 - 59%, hoat dong riéng tang 11,6
lan.

Quy trinh A

Canh truong FS2 duoc nuoi nhu mo ta phan trén. Dich nuoi cay dugc ly
tam thu hoi & 10 000v/phit x 15 phit. Dich canh tritong duoc cho qua siéu
loc v6i mang loc loai bd cac phan c6 trong luong phan tir duéi 50 000Da, ap
suat nito duy tri 0,4 atm. Dich thu dugc dem lam dong kho. Hiéu suat thu

hoi enzym dat 59%. Tém tit qua trinh trinh thu h6i mo ta trén bang 3.
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Bang 3. Hiéu suat va mirc do 1am sach ché pham colagenase tir B.subtilis FS - 2 theo quy trinh hinh 12A.

Hoat do colagenase

Hoat do caseinaza

, Protein _
| The tich , , Riéng Muc do | Hiéu suat , Riéng
Céc bude thu hoi tong cong Tong . . Tong .
(ml) phan lam sach thu hoi phan
(mg)* | cong (U) \ cong (U)
(U/mg Pr) | (lan) (%) (U/mg Pr)
Dich nuoi cay 13 280 144290 |3984 0,027 (1) 100 2,337 0,016
Siéu loc YM - 50 | 1330 10 980 3458 0,31 (11,6) 87 2,261 0,21
bong kho 7,15 (g) 3533 2 360 - - 59 501 -

* Ham lugng Protein do & buéc séng 280nm, dudng chuin duogc thanh 1ap vé6i albumin huyét thanh bo.
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Quy trinh B

Dich enzym tho duoc lam lanh & 4°C trudc khi két tha. Dung moi hitu

co da duoc lam lanh & -20°C trude khi dua vao dich enzym. Toan bo khoi
dich duoc khuay trén may khuay tir sao cho khoi dich dugc tron dugc ma
khong tao bot, tranh ti€p xic cuc bd véi tac nhan két tta. Két tua duge thu
héi bang loc chan khong, sau dé dugc hoa tan trong dém Tris - HCl 50mM
va kiém tra hoat do enzym.

V6i tdc nhan két tia 1a con thi hiéu suat thu hoi enzym rat thap chi
dat 7,96% & nong do két tua 80%. Vay day la phuong phap khong kinh t€ va
cho hiéu qua kém.

St dung aceton lam tac nhan két tua colagenaza t6t hon so véGi con.
Véi nong do két tha 65%, hiéu suat thu hoi enzym dat gia tri cao nhat
50,4%. Enzym sau d6 dugc sdy chan khong hoac dong kho, nghién ctu kha
nang 6n dinh hoat tinh enzym véi cdc chat b sung.

Bang 4: Hiéu suit thu hoi enzym khi két tha véi aceton (quy trinh
12B)

Aceton V enzym Hd, dau Hd; thu H/suat
(%) (ml) U duge U (%)
50 200 6446 1197,60 18,58
60 200 6446 1818,50 28,21
65 200 6446 3253,30 50,47
70 200 6446 1872,50 29,05

Trén co s& quy trinh tong hop va thu nhan enzym, ching toi da tién
hanh 1én men téng hop enzym va thu nhan dugc 5000mg ché phim enzym
tinh khiét va 400g ch€ pham enzym k¥ thuat. Cac enzym nay duoc sir dung
tiép tuc trong nghién ciu cic ch€ do 6n dinh enzym, khao sit kha nang st
dung chiing va gi6i thiéu san pham.

Céc quy trinh téng hop va thu nhan enzym da mo ta trén duoc ki€ém

dinh do 6n dinh qua cac lan lap lai (khong it hon 50 14n lap lai).
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4.5. Nghién ciru tinh chat cua colagenase

4.5.1. Khoi luong phdn tu

KLPT cua enzym duogc xdc dinh dong thoi bang loc gel trén Sephadex
- G75 va SDS- PAGE theo cach nhu da trinh bay trong phan phuong phap.
Xac dinh hoat tinh colagenase véi co chat la colagen khong tan.

D6 thi biéu dién quan hé giita KLPT cua protein chudn véi cic thé
tich ria tuong ung dugc trinh bay trén hinh Cl, phu luc C cho thay
colagenase ctia B. subtilis FS - 2 ¢6 KLPT nguyén dang l1a 125 kDa.

Trén SDS - PAGE bang protein collagenase dugc xac dinh & vi tri ¢é
KLPT khoang 60 kDa. Nhu vay, ¢6 kha nang protein colagenase bao gom
hai dudi - don vi, méi dudi - don vi ¢6 KLPT xdp xi 60 kDa. KLPT cta
enzym tinh todn tir két qua dién di vao khoang 120 kDa, thap hon so véi
KLPT nguyén dang cua enzym duoc xdc dinh bang phuong phép loc gel
trén Sephadex - G - 75 (125 kDa).

4.5.2. Anh huéng ctia nhiét do lén hoat tinh va tinh 6n dinh cia
enzym Nhiét do toi uu

Thi nghiém xac dinh nhiét do6 t6i thich cho phan tng enzym cua
colagenase dugc tién hanh véi co chat 1a gelatin d€ tranh anh hudng do su
bi€n tinh bdi nhiét ctia colagen trong qua trinh thi nghiém & cac nhiét do
khac nhau: 10 - 70°C.

Két qua trinh bay trén hinh 13 cho thay nhiét do t6i wu cho hoat dong
cua colagenase tir B. subtilis. FS - 2 1a 50°C. Colagenase tir B. subtilis. FS -
2 c6 nhiét do hoat dong toi thich kha cao khi so sanh véGi cac colagenase
khac. Thong thuong, cac colagenase dugc thong bao l1a hoat dong t6i thich
trong khoang nhiét do tir 35 - 40°C [38], [43].

Do bén nhiét

Trong thi nghiém xem xét tinh bén nhiét ctia colagenase, dung dich
enzym dugc U trudc 30 phit & cac nhiét do khac nhau trong khoang 10 -

70°C. Hoat do con lai cia enzym sau khi xr 1y nhiét duoc x4c dinh nhu da
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mo ta trong phan tram so véi hoat do cia enzym xu 1y & 30°C. két qua dugc
trinh bay trén hinh 14.

K&t qua xur 1y nhiét colagenase tr B. subtilis. FS - 2 cho thdy chi c6
15% va 35% hoat tinh enzym bi mat sau khi xur ly enzym & cac nhiét do
twong ting 60°C va 65°C so véi hoat tinh enzym dugc xir Iy & 30°C.

Colagenase tir B. subtilis. FS - 2 1a mot enzym bén nhiét khi so sdnh
vGi cac két qua cong bo vé cdc colagenase khac. Vi du, colagenase cla
Cytophaga sp.L43-1 bi mat 50% hoat tinh khi chiu x{r Iy & nhiét do 50°C,
colagenase ctia Pseudomonas bi mat 75% hoat tinh khi chiu xtt ly & 55°C va
bi vo hoat hoan toan khi xtr Iy 30 phut & 60°C; colagenase ctia Bacteroides
melaninogennicus [50] bi mit 65% hoat tinh khi chiu xtr 1y 10 phit & 60°C.
Tuy nhién khi so sanh két qua thlr nghiém tinh bén nhiét cua colagenase tir
B. subtilis. FS - 2 vé6i cac két qua thu duoc trong cac thi nghiém cta
Cronlund va cong su [34] lai thdy rang colagenase tir B. subtilis. FS - 2 ¢6
tinh bén nhiét thap hon colagenase tir C. histolyticum va A. iophagus (hoat
tinh ctia cdc enzym nay khong déi déi hoic tiang lén & 65°C).

4.5.3. Anh huéng cia pH lén hoat do va tinh 6n dinh pH cia
enzym

Trong thi nghiém xac dinh pH t6i thich cho phan tng enzym, hoat do
enzym dugc xac dinh tai pH khac nhau theo phuong phdap da mo ta trong
phan phuong phdp xac dinh hoat do enzym véi co chat 1a gelatin. Két qua
kiém tra anh hudng cua pH t6i hoat do cta colagenase dugc thé hién trén
hinh 15.

Enzym c6 hoat do cao nhat trong dung dich phan tng c6 pH 9 va
giam dan khi cho pH tang ti€p tuc

Két qua thi nghiém xdc dinh do 6n dinh pH cua colagenase tir B.
subtilis. FS - 2 dugc trinh bay trén hinh 16.

Hoat do enzym 6n dinh trong khoang pH tix 5 - 10, dat it nhat 86% so
v6i hoat do enzym xac dinh dugc & pH t6i thich (pH9). Trong khoang pH

7,5 t6i 10, hoat do enzym dugc xir ly thay déi rat it. Khi so sanh véi céc dit
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liéu hién c6 vé colagense, colagenase tir B. subtilis. FS - 2 ¢6 do bén trong
khoang pH rong hon nhi€u, tir pH 5 - 10. Dicu d6 cho phép nghi dén kha
nang su dung colagenase tir B. subtilis. FS - 2 trong nhi€u linh vuc khac

nhau.

4.5.4. Tinh dac hiéu co chat

Enzym tinh khiét dugc thtr hoat tinh trén cac co chat protein thong
thuong va dac hiéu nhu casein, gelatin va colagen. Theo két qua phan tich,
enzym thuan khiét thé hién hoat tinh d6i vé6i gelatin, colagen ma khong thé
hién hoat tinh d6i véi casein.

Colagenase tur B. subtilis. FS - 2 duoc tinh ch€ va xac dinh cac tinh
chat co ban. Colagenase tir B. subtilis. FS - 2 12 mot enzym tuong doi bén
nhiét v6i nhiét do t6i uvu cho phan tng enzym Ia 50°C; 6n dinh trong ving
pH rong tir 5 - 10 v6i pH hoat dong toi thich 1a 9. Enzym tir B. subtilis. FS -
2 duoc xac dinh 1a mot enzym dic hiéu vé6i colagen va gelatin ma khong thé
hién hoat tinh doi véi casein. Phan tom tat cac tinh chat clia colagenase tir B.
subtilis. FS - 2 duoc trinh bay trong bang 5.

Bang 5: Tom tat cac tinh chat cua colagenase tur B. subtilis. FS -

2.
Nhiét do toi uu 50°C
Do 6n dinh nhiét 60°C (mat 15% hoat do)
65°C (mat 15% hoat do)
pH t6i thich 9
Do 6n dinh pH pHS5-10
KLPT 125 kDa (hai duéi - don vi)
Co chat dac hiéu Colagen, gelatin
11111
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4.6. Nghién ciru ing dung

4.6.1. Kiém dinh tinh an toan ciua ché phdm enzym

Ché phdm enzym k§ thuat colagenase tir FS-2 dugc kiém dinh an toan
trén dong vat thir nghiém chuot lang va chuot nhat theo dudng tiéu hod
(Trung tam kiém ding sinh phdm quoc gia). Két qua kiém dinh da khang
dinh tinh an toan cta ch€ pham enzym tir B. subtilis FS-2 (phu luc C). Nhu
vay ché phamco thé duoc cho phép sir dung cho thuc pham.

4.6.2 Nghién citu on dinh enzym

Enzym thu dugc dem siy chan khong & 32 + 2°C, hoac sy dong kho
O ché do - 78°C, do chan khong 15 mT. Enzym dugc bd sung cac chit 6n
dinh & cac nong do va theo ting giai doan khac nhau (sau khi hét tua va sau
khi sdy so by dén do cam W = 10 - 15%). Két qua kiém tra do 6n dinh cla
colagenaza duogc thé hién tai phu luc D.

Bdo qudn véi chdt én dinh la CaCl, va dém Tris - HCl 50mM (Bdng
DI) Chit 6n dinh 1a CaCl, va CaCl, + dém Tris - HCl 50mM déu cho kha
nang 6n dinh ché€ phdm enzym cao. Ca** 1a ion rat cin cho qu4 trinh 6n dinh
hoat tinh ctia colagenaza va c6 tac dung gitp cho colagenaza hoat dong hiéu
qua hon.

O nong do 35% (w/w), CaCl, 6n dinh hoat tinh clia colagenaza hiéu
qua nhat. O néng do Ca*™ cao hon thi kha ning hdt nudc clia ché phdm ciing
tanmg lén nhung ché pham van c6 thé bi mat hoat tinh. Con & ndng do thip
hon ciing cho hiéu qua bao quan t6t, nhung khong dat gia tri cao, do nong
do ion Ca™ chua du choviéc 6n dinh va hoat dong clia enzym colagenaza.

Bdo qudn vdi chdt on dinh la tinh bot bién tinh (bang D2 )

Su ¢6 mit ciia TBBT trong ché phdm colagenaza 1a ting kha ning 6n
dinh ctia ché€ pham. Tinh bot bién tinh 12 mot chat hit 4m rat t6t nén viéc bo
sung vao trong ché€ pham enzym da gidp cho viéc loai bo nudc c6 trong

enzym va lam cho hoat do clia enzym ting lén ding ké.
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Véi cdac néng do TBBT b6 sung khac nhau ciing cho kha niang 6n
dinh khdc nhau nhung déu lam cho hoat do enzym ting lén ddng ké theo
thoi gian. Nong do TBBT cang cao thi kha nang loai nuGc ra khoi enzym
cang tot, giip cho hoat tinh cia enzym ciing tang theo. Tuy nhién & nong do
TBBT 1a 35% (w/w) thi hoat d0 enzym tiang 1én mot cach r6 rét va déu qua
cac thang. Hién tuong ndy c6 thé gidi thich 1a do & nong do 35% (w/w)
TBBT c¢6 kha nang loai nuéc cua enzym nhung van duy tri duoc ham luong
nudc thiét yéu can cho cu tric clia phan tir colagenaza.

Bdo qudn vdi chdt 6n dinh la Chitosan va Polyvidon 25 (Bdang D3)

V6i chiat bao quan la Chitosan va PVPP thi hiéu suit bao quan cling
tang theo thoi gian. Chiing 12 nhitng chat hit 4&m nén c6 thé gitp loai bd mot
phan nudc ¢6 trong ché pham colagenaza khi bao quéan. Chitosan con 12 mot
chét c6 kha nang khang khudn rit tot va khong c¢6 doc tinh nén c6 thé ap
dung trong thuc pham va y t€. PVPP la mot polyme nén né ciing c¢6 kha
ning hit 4m t6t va gidp 6n dinh hoat tinh ctia enzym. V6i ham lugng chat
b6 sung thip, né gitp cho viéc 6n dinh ché pham t6t hon so v6i Chitosan.

Bdo qudn vdi chdt on dinh la glycerol (bdng D4)

Ché€ phdm enzym dugc bo sung vao glycerol dudi 2 dang nhu mo ta
trong phan “Nguyén liéu va phuong phdp nghién citu”. Hén hop duoc bao
quan trong cdc ong nghiém c6 nap day kin, dé & 0°C. C4c két qua kiém tra
cho thdy glycerol ¢6 kha niang 6n dinh hoat tinh cua colagenaza. D6i véi
enzym duoc hoa trong dém truGe khi bao quan, nong do glycerol 70% cho
kha nang 6n dinh déu qua céc thang. O nhitng nong do cao hon (80%, 90%)
hoat tinh clia enzym c6 tang va tang khong dong déu qua cédc thang. Diéu
nay c6 thé 1a do glycerol ndng do cao anh hudng dén phan tng enzym. Khi
bao quan duéi dang kho trong glycerol, hoat tinh enzym tuwong doi 6n dinh.
Tuy nhién & nong do cao (9%) enzym khong con hoat tinh. Nhu vay,
colagenaza duoc bao quan theo cach thic nay chi nén st dung glycerol &

nong do < 80%.
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Trong s6 cac chat 6n dinh & trén, TBBT chi kha niang 6n dinh t6t nhat

& nong do 35%.
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Anh 10. Ché phdm colagenaza

4.6.3. Thir nghiém khd ndang phdn gidi colagen va lam mém thit

Trong thi nghiém ndy, ching t6i kiém tra tinh dac hiéu thuy phan
colagenase khi st dung colagenase 1am mém thit nham cai thién cdc dic
diém bat loi nhu thit qua nhiin hodc khong c6 tdc dung khi st dung cic
enzym lam mém thit truéc day. Dé dat duoc muc dich thi nghiém, ching toi
cho colagenase lan lugt thuy phan colagen va protein tinh khié€t. Sau d6
kiém tra lai kha nang thuy phan cua enzym khi cho thuy phan thit chita
nhiéu colagen.

Két qua thuy phan collagen (SPC) bang collagenase FS-2 dugc biéu
dién trén 12.5% SDS-PAGE (hinh 17A): Chudi o - va B cua colagen duogc
chi bang mii tén. Collagenase FS-2 thuy phan collagen (dudng 3) sau 6h
nhanh hon cédc colagenase kiém chiing khac (dudng 2 va dudng 4). Két qua
nay chitng minh kha nang thuy phan colagen cua colagenase FS2.

Hinh 17. Tinh thuy phdn ddc hiéu cua colagenase

A, San phdm thuy phan colagen biang collagenase CN2 (dudng 2),
FS2 (duong 3) M2-4 (duong 4) trén SDS-PAGE 12.5% (Nagano et al.,
2001). B, Myofibrillar (duong 1) va myofibrillar thuy phan véi collagenase
FS-2 30min. (duong 2), 60 min. (dudng 3) trén SDS-PAGE 15%.

Tinh thuy phan dac hiéu cta colagenase duoc ching minh khi
colagenase khong thuy phan myofibrillra sau 30 va 60 min G véi colagenase
(hinh 17B). Duong chay 1 (myofibrin) cho thay vi tri cua 2 bang protein tng
v4i actin va muosin 45 kDa va 205 kDa. San pham thuy phan myofibrin véi
colagenase (duong 3 va 4) cho thdy actin va myosin khong bi thuy phan.
Nhu vay sir dung colagenase trong lam mém thit ¢6 thé loai trir cdc nhuoc
diém thuong gip phai khi sir dung cdc enzym 1am mém kh4c do tinh khong
dac hiéu cua chuing.

Thi nghiém phan gidi bo bang colagenase tir FS-2 (bang 5) chi thdy
sau 30 - 120 phdt u v6i enzym, ham lugng nhém - NH, ctia mau thir nghiém

tang hon so v6i mau doi chiing 200 - 1200%. Diéu nay khing dinh kha nang
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st dung colagenase tir FS-2 cho thuy phan colagen, lam co s& cho viéc lam
tang cao chat luong thit chira nhi€u colagen va lam mém thit.
Bang 5. Bién d6i ham luong - NH, khi thuy phan gan bo biang

collagenase F'S - 2

Mau a-NH, (mg/g)
30 min 60 min. 90 min.
Kiém ching 0.02 0.02 0.02
Mau 0.04 0.08 0.24
o-NH, mau (%) 200 400 1200

K&t qua phan tich mau thit bo cap thap (thit vai) dugc xir 1y v6i enzym
cling cho thay sau thoi gian xtr ly 30 - 120 phiit, ham Iugng nhém - NH, cua
mau thir nghiém tang hon so véi mau doi ching tr 167 - 1687% (bang 6).
Nhu vay, viéc thuy phan mé dudng colagen clia colagenase dugc hod tro boi
cdc protease khdc c6 mit trong ché pham, lam gi4 tri thit tang cao so véi
mau khong xt 1y. Tuy nhién,do khong c6 di€u kién phan tich cau tric nén
chua c6 thong tin vé bién déi cau tric clia mau xtr Iy du6i dang tic dung cta
enzym.

Bang 6. Ham luong - NH, (mg/g) giai phong do tac dung cua

colagenase FS - 2.

Thoi Gam bo Thit bo Xic xich tir thit cé
gian xit | Mau KC | Mau TN | Mau KC | Mau TN | Mau KC | Mau TN
1y (phit)
30 phut 0,02 0,04 0,08 0,10
(100%) | (200%) | (100%) | (125%)
60 phut 0,02 0,08(400 0.08 0,38 7,31 8,61
%) 475%) | (100%) | (117%)
120 phut 0.02 0.24 0.08 135
(1200%) (1678%)
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4.6.4 Thu nghiém khd ndang phdn gidi colagen da cd cua enzym va
FS2

Két qua cho thdy kha nang phan gidi da cé cta vi khuan B.subtilis FS-2
trong chuop cd khong cao. So v6i mau d6i ching ham lugng axit amin tang
khong ddng ké ( hinh 18A) va da c4 ciing khong bi thay déi nhiéu. Bé mat da
van con nhitng 16p nay bén ngoai. Hién tuong nay cé hé dugc giai thich 1a do
noéng do mudi qud cao trong chuop cd da tc ché€ kha nang sinh téng hop
colagenaza trong chuogp (hinh 18 va phu luc E).

I

Hinh 18: Su tang nong do axit amin trong chuop c4 khi bo sung FS-
2 (A) va enzym (B)

Dung dich enzym colagenase ctia FS-2 ¢6 bé sung da ca duoc giff trong
5 ngay. Quan sat do thay doi cia da cd dudi kinh hién vi thay ring miu da ca
mat di cdc cdu tric sgi ngang, dan nd 16n, mat sac t6 va dan bi mong di, trong
suot.

O mau c6 b sung colagenaza ham lugng axit amin ting lén ding ké so
vGi mau doi chiing. R6 rang, colagenaza da hoat dong tot trong moi trudong co
nong do mudi cao. Diéu nay mo ra kha nang sir dung colagenaza vao khau loc
dé giam b6t khé khian dong thoi rit ngan thoi gian san xuat nuéc mam. Sau
khi b6 sung, colagenaza hoat dong tot sau khoang thoi gian 24 - 48 gio. Vay
trong san xudt nudc mam muoén dat hiéu qua xtr Iy cao ta c6 thé két hop ca 2
phuong phdp: b6 sung B.subtilis FS-2 vao giai doan dau ciia cong doan mudi
cé4 va ¢ giai doan cudi clia qud trinh nay thi b65 sung colagenaza ( hinh 18B).

4.5.6. Kha ndng su dung colagenase trong phdn giai mot sé protein di
ung

Nhu da trinh bay trong phan phuong phap, gliadin va o, - casein duogc
sit dung trong thi nghiém phan giai bdi colagenase cua [3. Subtilis FS-2 véi vai

trd cdc co cha protein c6 kha nang gay di tng dé thir nghiém kha nang 1am
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giam tinh gay di ung ctia enzym. Cic hoén hop phan tng trong dém photphat
natri 0,1 M, pH7 véi ty 1é enzym: co chét 1a 1: 100 duoc 0 & 37°C trong 24 gid
trén mdy lac ngang. Miu d6i chiing 1a mot hén hop tuong tu khi thay dung
dich enzym bing dung dich dém. San phadm phan tng dugc phan tich trén
SDS-PAGE nong d6 12,5%.

Két qua phan tdch hén hop san phdm phan giai gliadin va a; - casein
bing colagenase ctua . Subtilis FS-2 trén SDS - PAGE 12,55 dugc trinh bay
trén hinh 19.

Két qua cho thdy cidc miu sau 24 gid xi Iy v6i enzym khong thé hién
trén dién di d6 cac bang protein cua gliadin va o, - casein. Colagenase c6 kha
nang bién cau tric protein nay, phan giai cac co chat di ing va tai két hop tao
thanh chat c6 KLPT cao hon ma khong phan giai tof axit amin sau 24 gi¢ thi
nghiém.

1

Cac phan ung phan giai gliadin va a, - casein bdi colagenase tir B.
Subtilis FS-2 dugc gt tht nghiém véi huyét thanh ctia cac bénh nhan di tng
v6i san pham sita va bot my trong phan ting ELISA.

Theo danh gid, néu gid tri do dugc cua hon hop phan tng mién dich
ELISA cho gid tri nho hon 0,05 (do tai buGc séng 490mm) thi san pham thir
nghiém khong c6 tinh di ting. Két qua thir nghiém ELISA véi san phdm phan
giai boi colagenase sau 24 gio cuia ca gliadin va o, - casein déu cho gid tri
nho hon 0,05 trong khi thit nghiém véi gliadin va o, - casein trong mau doi
chiing tai 0 gio va 24 gio cling nhu cdc mau thi nghiém tai 0 gio cho két qua
16n hon 2.0. Nhu vay, sau khi dugc xu 1y 24 gio véi colagenase ctua B. Subtilis
FS-2, cdc san phadm phan giai cta protein di tng nghién cttu khong con thé
hién tinh gay di tng.

K&t qua thi nghiém da ching minh kha nang st dung colagenase thu
dugc tu B. Subtilis FS-2 trong viéc cai thién tinh chit gay di tng cia mot sO

thuc phdm gay di tng nghién ctu thong qua kha niang phan cét han ché dac
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hiéu cta ban than colagenase. Viéc str dung colagenase tit B. Subtilis FS-2 cho
thay két qua tuong tu nhu két qua sir dung colagenase tur C.histobyticum v6i
tinh chat cong nghé cai thién hon so vdi viéc st dung céc proteaza phan cat
khong dac hiéu khdc. Hon thé nita, kha ning phan cat han ché protein téi cdc
peptit ma khong t6i cac axit amin cua colagenase con la co s& cho viéc su
dung enzym nay cho viéc thuy phan han ché protein véi muc dich cai thién
tinh chat chiic nang va dinh dudng clia cac protein trong cic cong nghé
protein.

4.6.6. Thit nghiém sdn xudt mot so sdan phdam thit nghiém

Sdn phdm tir thit bo cdp thdp:

Tur cac két qua thu dugc, ching t6i tién hanh thir nghiém san xuit mot
s0 san pham tir thit bo cap thap chita nhiéu colagen (xuc xich tir thit vai, thit
c0, bittet thit vai), xir Iy v6i colagenase cta FS-2 trong 60 phit & nhiét do
11°C, ddnh gi4 kha nang thily phan clia mau va ddnh gia cdm quan so bo méu
thi nghiém. Két qua thuc nghiém cho thidy cé su khdc biét vé ham lugng -
NH, cua mau xr 1y so véi doi chiing (tang tuong tng la 7,5 va 17%. Két qua
danh gid cam quan so sanh cho thiy c6 su khéc biét vé d0 mém ctia mau.

Quy trinh tao san phdm nhu sau.:

Thit (vai, chan bo)
2

Loai b6 mang, gan
2

Xay nho 1 -2mm
2

Dé qua dém - 20°C
2

Lam &m 4°C/4h
\

Gia vi b6 sung -> Phdi tron - > colagenase

&~ T

Phan ting 11-15°C/1h
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\ \

Nhoi xtdc xich dinh luong, dinh hinh bitet
2 2
Say Pong géi chan khong
\2 \2

Bdo quan san pham Bdo quan san pham

Cong thitc san phdm thit nghiém nhut sau:

Thit bo : 100gam
NaCl : 0,75gam
Na.P,0,, 0,5gam
Colagenaza : 128U

Gia vi chita colagenase

Trén co s& cac két qua trinh bay & trén, ching toi thi€t 1ap mot cong
thitc gia vi chifa colagenase diung cho thit bo chita nhiéu colagenase dé sir
dung thong dung. Tat ca cac thanh phan gia vi dugc siy kho tach riéng tudc
khi dem phoi tron v6i nhau. Gia vi chita 10U/g colagenase

Anh chup cac mau san pham dugc trinh bay trong phu luc F.
CHUONG V. DPANH GIA KET QUA

5.1. Po tin cay cua két qua

Moi thi nghiém thuc hién trong bdo cdo nay déu duoc lap lai it nhat hai
lan. Cac thi nghiém duoc thuc hién véi hod chat tinh khiét st dung cho nghién
cttu. Thiét bi va phuong phap nghién cttula thong dung, hién dai va tin cay. Do
vay moi s6 liéu thu duogc theo déu tai 1a cac s6 liéu trung thuc, chinh x4c va tin
cay.

5.2. Tinh 6n dinh cuia cong nghé

Cac quy trinh cong nghé két qua nghién ciu dé dé tai déu duoc lap lai
khong dudi 50 1an. C4c lan thi nghiém déu cho két qua lap lai. Nhu vay quy
trinh cong nghé cua dé tai nay rat tin ciy va 6n dinh, tuy nhién méi chi 6 mo

hinh phong thi nghiém.
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Mot yéu t6 khac ciing can luu y 1a do muc tiéu cta dé tai 1a st dung
colagenase cho san xuat thuc phdm, do vay dé dé tai chl truong tap trung
nghién citu quy trinh thu nhan ché€ phim enzym k§ thuat va an toan. Quy trinh
da dugc hoan chinh va kiém tra tinh 6n dinh ciing nhu diéu kién 6n dinh hoat
tinh enzym. Enzym ciing duoc kiém tra tinh an toan dé dung trong thuc pham.

5.3. Két qua dao tao

Dé tai da tham gia dao tao 04 cdn bo khoa hoc & trinh do dai hoc, 01
tién si va nang cao trinh do cla ca cdn bo tham gia d€ tai trong linh vuc cong
nghé enzym va cong nghé vi sinh.

5.4. Panh gia toan dién.

Dé tai nghién cttu da hoan thanh muc tiéu nghién ctu dat ra. Cac két
qua dé tai da gép thém kién thiic vé cong nghé enzym tai Viét Nam (enzym
colagenase la enzym chua dugc nghién cttu tai Viét Nam) cling nhu tim ra
nguon enzym an toan cho phép khai thac st dung enzym nay cho thuc phaam
va trong cac nganh khac. Do 1a mot dé tai nghién ctru mé dau ciing nhu muc
tiéu dé tai 1a tim ki€m nguoén enzym, cic két qua dé tai 1a & quy mo phong thi

nghiém.

KET LUAN VA KIEN NGHI

T két qua nghién cttu da trinh bay, ching to6i xin dugc rit ra mot s6
két luan sau day:

1. Ba phan 1ap va xac dinh hoat tinh colagenase ctia hé vi sinh vat cua
mot s6 thuc phdm 1én men truyén thong & Viét Nam va cdc nudc lan can.
D3 Iya chon dugc chiing vi khuin khong sinh doc t6 Bacilus subtilis FS - 2
duoc phan l1ap tr chuop ca la chiing hoat dong nhat trong bo suu tap.

2. Hoan thién 01 quy trinh t6ng hop enzym vd&i moi trudng nhan

giéng, moi trudng téng hop enzym, thdi gian t6i thich thu nhan enzym véi
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co chat la gelatin - polypepton - glucose (0,3% - 0,75% - 1%), NaCl 1%, 35
- 37°C, pH 7,4. enzym thu nhan & gitta pha can bang (28h).

3. Dé xuat 01 quy trinh thu nhan ch€ phdm enzym tinh khiét. Hoan
thién 02 quy trinh thu nhan enzym ky thuat. Cac quy trinh nay cho phép thu
hoi enzym véi hiéu suat 50 - 59%.

4. Pa xac dinh dugc cac dac tinh co ban cua colagenase cua B.
subtilis FS - 2: diéu kién t6i vu cho phan tng enzym: 50°C, pH 9; enzym
bén & nhiét d0 cao (mat 15% va 35% hoat do 6 60°C va 65°C), bén trong
vung pH 5 - 10; KLPT cta enzym: 125 kDa, bao gom hai duéi - don vi ¢6
KLPT méi phan 60 kDa; co chat dac hiéu: colagen va gelatin.

5. Ché€ pham enzym duogc lam 6n dinh véi cac chit bo sung va 6n dinh
khac nhau, du6i dang cdc ché phdm k§ thuat cho cdc muc dich sit dung
kh4c nhau: tinh bot bién tinh, Ca*™, Chitosan...Ché phadm duoc thir nghiém
6n dinh hoat tinh trong thoi gian bao quan.

6. Khao sat tinh an toan cta ch€ pham cho thdy ché€ pham dat tiéu
chuén an toan.

7. Pa nghién ctiu tham do kha nang str dung colagenase ti B. subtilis
S - 2 dé lam giam tinh gay di tng ctia mot s6 protein thuc pham 1am co s&
tao ra cdc san pham khong di ting.

8. Str dung colagenase lam tang chat luong v thit chita nhiéu colagen,
nang cao gia tri taing cho san pham. Colagenase dugc chiing minh dic tinh
dac hiéu trong 1am mém thit.

9. Nghién ctru tham do kha nang st dung colagenase trong san xuat
nuGc mam cho thdy enzym thuy phan dan tdc cd chi sau 1 ngay nuoi cdy
cung FS - 2. Ham lugng axit min chuogp ca tang 25% khi bé sung enzym
trong chuop. Két qua nay cho phép nang cao hiéu suat thu héi va rit ngin
thoi gian loc nuée mam.

10. Thir nghiém san xudt mot s6 san phdm: ché phdm enzym k¥ thuat,

gia vi chira colagenase, xuc xich va bitét tir thit bo chira nhi€u colagen.
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Kién nghi

1. Chua c6 du thoi gian, kinh phi va co s& vat chit dé san xudt thir
enzym & quy mo 16n hon, thu nhan Iugng 16n enzym dé c6 thé tién dén gidi
thiéu san pham rong rdi, do vay kha niang dua két qua nghién ciu ra thuc t€
bi han ché.

2. DBé nghi dugc tiép tuc khai thac két qua nghién ctu va khai thac

ting dung thuc t€ trong linh vuc thuc phdm va cédc linh vuc kh4c.

Nhoém thuc hién dé tai “Nghién ctu phan 1ap, tuyén chon, sinh téng
hop enzym colagenase va ting dung trong thuc phdm” xin tran trong cam on
Bo KHCN va Ban cht nhiém chuong trinh Cong nghé sinh hoc, Ban chu
nhiém dé tai 04 - 07 da cho phép ching t6i dugc thuc hién noi dung nghién
ctiu da dang ky. Chidng t6i xin chan thanh cam on su phoi hgp ctia Ban thu
ky dé tai da gitp do nhom dé tai vé cdc thu tuc hanh chinh cén thiét dé dé
tai c6 thé thuc hién ding tién do. Nhém dé tai Colagenase xin tran trong
cam on Ban lanh dao Vién Cong nghé sinh hoc - Cong nghé thuc pham,
truong dai hoc Bach khoa Ha No6i da hét long ting ho cong viéc nghién ctu

cta chung toi.
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