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1.MO PAU

Cellulose ban chét |1a polysaccharide cAu tao nén véch té bao thuc vat va la hop chat hitu co
c6 nhiéu nhét trong sinh quyén. Cellulose va dan xuat ciané nhu CM cellulose, DEAE cellulose,
triacetate cellulose, diacetate cellulose... duoc sir dung rong réi 1am chat mang dé c6 dinh té bao.
Cellulose c6 tinh chit co ly kha tét, giaré co thé sir dung & dang soi va dang vi hat, dang mang.
Cacboxymethylcellulose - CMC la mét ether cellulose, tao thanh bang cach kiém hoa cellulose
véi dung dich sodium monochloroacetate (CH,CICOONa) dudi nhitng diéu kién phirc tap.[2,5,7]

Do CMC khong thé tao gel & pH ma enzyme a-amylase - Termamyl hoat dong (5-6) nén
trong bdo céo ndy chlng t6i nghién ctu két hop voi aginate tao chat mang dang phirc CMC-
Alginate dé tao hat gel ¢6 dinh enzyme.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Vat ligu

Termamyl 120L: enzyme a-amylase duwoc san xuat boi chung Baccillus Licheniformis —
Hang Novo Nordick, Ban Mach. [3]

Alginate: Kanto, Nhat

2.2.Phwong phép

- X&c dinh ham lugng protein theo phuong phdp Lowry

- X&c dinh hoat tinh (HT) caa enzyme amylase theo phuong phap Smith va Rose[1]

- Phuong phép cb dinh enzyme amylase [4,5,6 ]

Chuén bi dung dich alginate theo nong d6 khao sét.

Chuén bi dung dich cation CaCl,

Hodatan CMC vao trong dung dich CaCl, da pha

Enzyme duoc hdatan trong dung dich cation véi ti 1€ 1:10 (v/v)

Tién hanh tao hat gel:

Dung dich hdn hop CaCl,/CM Clamylase qua bom nhu dong nho giot vao dung dich alginate.
Dung dich aginate phai dugc khuay bang may khuay tir dé gitr cho cac hat gel vira tao thanh
khong dinh vao nhau. Khoang céach gitta dung dich cation va dung dich alginate khoang 10cm de
dam bao hat gel tao thénh“cé hinh cau. Tong thoi gian tao gel khéng qua 1% thoi gian hat ngdm
trong dung dich alginate dé dam bao hat tao thanh trong cung moét thoi gian.

Khi dung dich CaCl, nhé vao trong dung dich alginate, mét [ép vo bao s& hinh thanh xung
quanh hat nho vao qué trinh tao lién két mang ludi gitra alginate va Ca®*. Thoi gian tao gel 1a 1
gio.

Sau mot gio tatién hanh pha loang dung dich alginate 2 14n bang nuéc cat dé 14y céc hat gel
rakhoi dung dich alginate. Cac hat gel sau khi lay ra duoc ngam ngay vao trong dung dich CaCl,
trong 15 phut de lam bén hat gel. Sau d6 gel nay dugc lay rakhoi dung dich CaCl, ria lai bang
nudc cat gitr trong tu lanh hoac van trix trong dung dich CaCl,.

3KET QUA VA BAN LUAN

3.1.Ché phim enzyme Termamyl tw do



Bang 1: Hoat tinh cia ché pham enzyme Termamyl tu do

Hoat tinh Ham lugng Hoat tinh riéng
(U/ml) protein (mg/ml) (U/mg protein)
13333 49318 0,2703

3.2. Khao sét céc yéu té anh hwong dén qua trinh co dinh enzyme bai CM C-Alginate

3.2.1.Khdo sét nong dé alginate va CaCl,dén qua trinh ¢4 dinh enzyme
Nong do CMC trong dung dich hdn hop ban dau 1a 2%
Bang 2: Khao sét nong do alginate va CaCl, dén quatrinh ¢ dinh enzyme Termamyl

CaCl, | Alginate Hoat tinh . Hoat tinh ri'éngA |Z|O@..t tinh ric"e_ng enzyme
(%) (%) (U/ng enzyme co (U/ng proteinco | €0 dinh so vai enzyme tu
dinh) dinh) do (%)
1 734 0,0239 8,84
2% 0,75 978 0,0332 12,29
0,5 862 0,0323 11,97
1 1165 0,0320 11,84
4% 0,75 1202 0,0357 13,21
0,5 1086 0,0344 12,73
1 1265 0,0323 11,97
6% 0,75 1391 0,0378 14,00
0,5 1371 0,0372 13,76

Nhén xé: Trong thi nghiém chi khao sa ndng do aginate tir 0,5 -1%, vi ndng do alginate nho
hon 0,5 % thi hat gel khéng bén varat dé v, con nong do alginate I6n hon 1% thi khong thé tao
gel CMC-Alginate do dung dich alginate cd d6 nhot cao céc hat gel dinh vao nhau ma khong tach
roi thanh tirng hat.

Hoat tinh cua enzyme Termamyl cb dinh 1én gel CMC-Alginate dat cao nhit tai ndng do
aginate 0,75%, nong do CaCl, 6%. Con & néng do alginate, CaCl, cao hon thi gel aginate bén
hon nén ham luong protein ¢ dinh I6n nhat, nhung gel bén 1am cho co chét kho khuéch tan vao
trong gel, ciing nhu sin phim khong thé khuéch tan ra ngoai 1am giam hoat tinh cua enzyme ¢

dinh.

3.2.2.Khdo st nong dp CMC dén quéa trinh cé dinh enzyme
Khao sat néng d6 CMC v¢i aginate 0,75%, CaCl, 6%.
Bang 3: Khao s& ndng d6 CMC dén qua trinh cé dinh enzyme Termamyl

Hoat tinh riéng enzyme
Hoat tinh Hoat tinh riéng ¢o dinh so vé6i enzyme tu
CMC | (U/nmgenzymecd dinh) | (U/mg protein ¢ dinh) do
(%) (%)
3 1056 0,0264 9,75
2 1355 0,0365 13,51




1| 1163 0,0306 11,32

Nhgn xét: Nong d6 CMC thich hop dé c6 dinh enzyme Termamyl 12 2%. Khi tang nong do
CMC d6 nhét cua dung dich CMC bén trong hat gel alginate tang Ién |am tang luong protein ch
dinh. Nhung d6 nhot caa dung dich cao s8 can tré kha nang tiép xUc cua enzyme va co chét 1am
cho hoat tinh cuaa hat gel giam.

3.3.Khao st anh hwang ciia pH dén hoat tinh cia Termamyl ¢é dinh

Khao si anh huong cia pH dén hoat tinh ciia enzyme ¢ dinh & nong ¢ aginate 0,75%,
CaCl, 6%, CMC 2%.

Bang 4: Anh huong caapH dén hoat tinh caa enzyme Termamyl ¢ dinh

Hoat tinh o Hoat tinh riéng enzyme c6
§ . Hoat tinh riéng e ,.
pH (U/mg enzyme co Y dinh so véi enzyme tu do
dinh) (U/mg protein co dinh) (%)
5,0 1341 0,0342 12,65
55 1342 0,0343 12,65
6,0 1437 0,0367 13,58
6,5 1407 0,0358 13,24
7,0 1390 0,0354 13,10

Nhgn xét: Enzyme Termamyl ¢ dinh hoat dong trong khoang pH tr 5,5-7; ¢ pH nho hon 5,5
valén hon 7 hoat tinh caa enzyme giam dang ké diéu nay phu hop véi thdng s6 cua enzyme &
trang thé tu do. pH tdi thich cho hoat dong ciia enzyme Termamyl ¢ dinh 1én gel CMC-Alginate
6.

3.4.Khao sét anh hwéng ciaa nhiét dé dén hoat tinh ciia enzyme Termamyl cé dinh

Khao si anh huong caa nhiét do dén hoat tinh caa enzyme ¢6 dinh ¢ nng do aginate
0,75%, CaCl, 6 %, CMC 2%, pH= 6.

Béang 5:Anh hugng caanhiét 4o dén hoat tinh caa enzyme Termamyl c6 dinh

Nhiét d6 Hoat tinh Hoat tinh riéng Hpat tinh ri_éng enzyme o

(°c) (U/ng enzyme ¢b dinh) | (U/ng protein ¢b dinh) dinh 0 vm(((;gzyme b do
50 1404 0,0358 13,24
60 2452 0,0625 23,12
70 2832 0,0722 26,71
80 3707 0,0945 34,96
90 5636 0,1436 53,12
95 7130 0,1817 67,22

Nhgn xét: Nhiét do cang ting thi hoat tinh cia enzyme cb dinh céng tang do enzyme
Termamyl l[aenzyme a- -amylase thuong mai c6 kha nang chiu nhiét cao, dong thoi 1am gel truong
nd nén enzyme cang dé tiép xdc co chat va xudc tac phan ang nén hoat tinh ting cao. Khi ting
nhiét d6 tir 95°C tré 1én thi hat gel khong bén.



3.5.K hao sét anh hwéng cina co chét dén kha niing hoat dong ciia enzyme Termamyl cb

dinh

Khao sét kha nang hoat dong ciaa enzyme cb dinh ddi véi mot sb co chit, & nong do aginate
0,75%, CaCl, 6%, CMC 2%, pH=6, nhi¢t d6 50°C.
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Do thi 1: Sy bién ddi hoat tinh caaenzyme Termamyl cb dinh theo co chét.

Nhén xét: Hoat tinh ciia enzyme thay ddi theo co chét phan ung. Tinh bot hoa tan d& duoc xir
ly loai bo tap chit nén tinh bot ndy dé dang bi thiy giai do d6 hoat tinh cua enzyme khi phan hiry
tinh bot tan dat cao nhat; con bt gao ¢6 thanh phan amylopectin trong tinh bét it hon caa bot mi
vabot nép nén kha nang thily giai tinh bot gao ciia enzyme Termamyl ¢6 dinh tét hon (enzyme a-
amylase c6 kha ning phan hity amylose tét hon amylopectin). Do d6 co chit c6 kich thuéc, ciu
trdc cang nho cang dé dang cho enzyme cb dinh x(c tac phan tng.

3.6. Khio sat anh hwéng sb 1an tai sir dung ciia enzyme Termamyl ¢b dinh
Khao sét anh hudng caa nhiét do dén hoat tinh cua enzyme ¢ dinh & nong d6 alginate 0,75%,
CaCl, 6%, CMC 2%, pH=6, nhiét d6 70°C.
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Do thi 2: Su bién d6i hoat tinh cia enzyme ¢ dinh theo sb 1an téi sir dung.

~ Nhdn xét: Enzyme Termamyl c6 dinh 1én gel CMC-Alginate dugc téi sir dyng nhiéu lan dé
kiém tra do on dinh cua hoat tinh. Bay 1a mot chi tiéu khdng thé thicu cua enzyme co dinh. Tien
hanh téi sir dung enzyme ¢ dinh & nhiét d6 90°C hat gel sau hai |1an sir dung bi co lai vavé ra; téi



sir dung & nhiét do 80°C enzyme cb dinh [én gel c6 thé sir dung duoc 3 1an sau d6 hat gel co lai va
v ra. Tién hanh té sir dung enzyme c¢b dinh & 70°C, két qua cho thiy hoat tinh ciia enzyme c6
dinh 1én gel CMC-Alginate kha on dinh. Hoat tinh cia enzyme Termamyl sau 10 lan té sir dung
giam di mot nira (half-time), dén Ian thir 13 gel bt dau khéng con giit nguyén ciu tric ban dau
(dé bi v& ra).

4KET LUAN

Hoat tinh cua enzyme Termamyl cb dinh |én gl CMC/Alginate dat cao nhit tai ndng do
aginate 0,75%, nong do CaCl, 6 %. O ndng d6 aginate, CaCl, 16n hon thi gel alginate bén hon
nén ham lugng protein ¢ dinh 16n nhat, nhung gel bén 1am cho co chat kho khuéeh téan vao trong
gel, ciing nhu san pham khéng thé khuéch tan rangoai 1am giam hoat tinh caa enzyme ¢ dinh.

Nong do CMC thich hop dé c6 dinh enzyme Termamyl & 2%. Khi tang nong do CMC do
nhét cua dung dich CMC bén trong hat gel aginate tang Ién lam tang lugng protein cb dinh.
Nhung d6 nhét caa dung dich cao s& can tro kha nang tiép xdc caa enzyme va co chat 1am cho
hoat tinh ctia hat gel giam. Ngoai ra, hoat dong cia enzyme Termamyl ¢6 dinh con phy thudc rat
lén vao kich thudc cu trdc caa co chat va nhiét do phan tng khéng nhirng anh huong dén hoat
dong cia enzyme ma con anh huéng dén do bén vé trang théi ciu triic caa chit mang.
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