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(54) PHUONG PHAP CHE TAO OLIGOCHITOSAN



(21)  2-2019-00587

(57) Sang ché d& cap dén phuong phéap ché tao oligochitosan két hop xir Iy don va
hdn hop enzym. Phuong phap ndy gdm céc bude: chudn bi dung dich thily phan
chitosan, xt Iy don enzym dung dich chitosan nay biang a-amylaza, tiép dén xur ly
bing hdn hop enzym a-amylaza va pepsin, va bit hoat enzym thu san pham. Véi viée
két hop xr Iy don va hdn hop enzym, phuong phép nay cho phép mdi ching enzym sit
dung déu phat huy t5t nhét hoat tinh xtc tic cia minh, tir d6 cho phép t6i uu hoa
lwong enzym st dung, ddng thoi ning cao hiéu suit phan tmg ciing nhu ning cao chét
lwong san phdm oligochitosan thu duge. Ngoai ra, phuwong phap nay khong giy 6

nhim, ¢6 chi phi san xuét thp, thich hop tng dung san xuit quy mo cong nghiép.
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén phuong phap ché tao chitosan khéi lugng phan tir thip, cu
thé lién quan dén phuong phap ché tao oligochitosan két hop xtr Iy don enzym véi
hdn hop enzym.

Tinh trang ky thuit ciia sang ché

Chitosan 1a polysaccharide tw nhién, nhan dugce tir qué trinh deacetyl hoa chitin
hop phan chinh trong khung xuong ngoai cia loai giap xac (tdm, cua, ghe, ...),
tuong té bao nim va con tring. Chitosan dugc xem 14 polyme sinh hoc chirc ning,
duoc st dung rong rdi trong nhiéu linh vuc khac nhau nhu thuc phém, dinh dudng,
y duoc, héa m§ phdm, mdi truong, ndng nghiép. Tuy nhién, do ¢6 khdi Iugng phan
tir 16n (thuong tir 50-2000kD), din dén it tan trong nudc, co thé con ngudi khé hip
thy d& han ché nhiéu tiém ning Gng dung cua chung. Nhitng han ché nay c6 thé
duoc khic phuc bang su thily phan chitosan thanh oligochitosan (chitosan c6 khéi
luong phan tir thdp c6 thé tan trong nudc). Qua trinh thiy phan chitosan thanh
oligochitosan thuong bao gdm depolyme hoa vit 1y str dung btic xa séng siéu 4m
hoic cat thiuy dong luc, depolyme hoa héa hoc thong qua thity phan véi axit hoic
phan Umg oxy héa khir véi O3, NaNO2, H20; va depolyme héa enzym. Qué trinh
depolyme héa vt ly doi héi st dung thiét bi dic biét va kho khéng ché khédi luong
phén tr cia oligochitosan thu duge. Qué trinh depolyme hoa hoa hoc cho d chon
loc thap, hiéu suét khong cao va nguy co 6 nhidm méi truong cao. Trong khi qué
trinh depolyme hoéa enzym c6 vu diém vuot troi nhu dé khdng ché, khong gy 6
nhiém, do chon loc cao, oligochitosan thu dugc co chét luong tdt, hoat tinh sinh hoc
dugc dam bao, vi vay ching thich hop hon cho tmg dung sau nay. Hau hét enzym
st dung san xuét oligochitosan 14 enzym ddc ching chitosanaza hodc chitinaza. Tuy
nhién, gia thanh cao cong thém tinh khan hiém d han ché kha ning ung dung cia
chung. Nhiéu enzym khong dic ching di duge dé xudt cho qué trinh thiy phan
chitosan nhu xellulaza, pectinaza, pepsin, papain, proteinaza, neutral proteaza,
pronaza, lipaza, hemicellulaza, a-amylaza, glucoamylaza, extracellular. Nhung néu
chi st dung don thudn mot loai enzym khong dic chiing s& cho hiéu suét san phém
oligochitosan thdp va lugng enzym cin ding 16n. Gan day, dé nang cao hiéu qua
thiy phan chitosan va giam luong enzym, ngudi ta sit dung hdn hop hai hodc nhidu
loai enzym, tuy vy hiéu suit thu oligochitosan van thip va san phadm c6 phan b
khéi luong phén tir rong. Nguyén nhan chinh ciia van d& nay 13 do mdi ching
enzym thuong thé hién hoat tinh xtc tac tot & mdi diéu kién phan tmg nhit dinh,
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trong khi sy thity phén chitosan st dung hdn hop enzym néu trén thudng chi dugc
tién hanh & mot didu kién nhat dinh, vi vy rat c6 thé chi mot ching enzym thé hién
hoat tinh t8t hodc rat khé tim dugc didu kién phan tng thich hop & d6 co6 su twong
tro hoat tinh xtc tac gitta cic enzym.

Ban chit k§ thuét ciia sang ché

Muc dich cia sang ché nay 1a nhim giai quyét cac van dé con ton tai ciia cac
phuong phap depolyme hoa enzym ché tao oligochitosan néu trén, nhu hiéu suit thu
oligochitosan thip, lugng enzym can dung 16n, hiéu qua st dung xdc tic enzym
khong cao va san phim c6 khdi luong phan ti phan b rong.

Dé dat dugc muc dich néu trén, sang ché d& xuit phuong phap ché tao
oligochitosan bao gdm cac budc:

(i) chuin bi dung dich thiy phan chitosan bang cich khudy hoa tan chitosan
trong dung dich axit axetic 0,8-1,2%, wu tién chon 1%, thu dugc dung dich
chitosan v6i ndng do 30-50 g/1, wu tién chon 35-45 g/1;

(i) x Iy don enzym bing cach gia nhiét dung dich chitosan thu dugc & budc (i)
dén 50-80°C, wu tién chon 65-75°C, diéu chinh pH 2-5, uu tién pH 3,5-4,5,
thém enzym a-amylaza véi ty 1€ khdi lugng a-amylaza/chitosan 1a 0,5-5%,
uu tién 1-3% vao, tiép tuc khudy tién hanh phan Gng thiy phan trong 5-15
gid, wu tién 9-11 gio thu hdn hop sau xit Iy don enzym;

(iii) xr ly hon hop enzym bing céach diéu chinh nhiét d6 va pH ctia hon hop sau
xtt ly don enzym & bude (ii) vé 30-50°C, wu tién chon 35-45°C va diéu
chinh pH 2-4,5, uvu tién pH 3-4, thém enzym pepsin vao, tiép tuc khudy tién
hanh phén (mg thuy phéan trong 2-6 gio, uu tién 3-5 gio, voity 1€ khéi lugng
enzym pepsin/chitosan 1a 0,1-5 %, wu tién 1-2% thu hdn hop; va

(iv) thu oligochitosan bang cach gia nhiét hdn hop thu dugc & budc (iii) dén
90-100°C trong 10 phut dé bat hoat enzym ngirng phén tng.

MG ta chi tiét sang ché

Sang ché dé xuét phuong phép ché tao oligochitosan bao gém céc budc:

(i) chuén bi dung dich thily phan chitosan bing cach khudy hoa tan chitosan
trong dung dich axit axetic 0,8-1,2%, wu tién chon 1%, thu dugc dung dich
chitosan véi néng do 30-50 g/1, vu tién chon 35-45 g/l;

(i) xir Iy don enzym bing cAch gia nhiét dung dich chitosan thu duge & budc (i)

dén 50-80°C, wu tién chon 65-75°C, diéu chinh pH 2-5, wu tién pH 3,5-4,5,
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thém enzym o-amylaza véi ty 1€ khéi luong o-amylaza/chitosan 1a 0,5-5%,
wu tién 1-3% vao, tiép tuc khudy tién hanh phan ung thiy phan trong 5-15
gid, wu tién 9-11 gioy thu hdn hop sau xit Iy don enzym;

(iii) xt Iy hdn hop enzym bang cach diu chinh nhiét d6 va pH ctia hon hop sau
xtt Iy don enzym & bude (ii) v& 30-50°C, uu tién chon 35-45°C va diéu
chinh pH 2-4,5, wu tién pH 3-4, thém enzym pepsin vao, tiép tuc khudy tién
hanh phén tmg thity phan trong 2-6 gio, uu tién 3-5 gio, véity 1€ khéi luong
enzym pepsin/chitosan 1a 0,1-5%, uu tién 1-2% thu hdn hop; va

(iv) thu oligochitosan bang cach gia nhiét hdn hop sau xir ly & bude (iii) dén
90-100°C trong 10 phut dé bat hoat enzym ngimg phan tmg.

Trong sang ché nay, chitosan nguyén liéu c6 mirc do deacetyl hoa > 90%, trong
luong phéan tir 10-300 kDa. Enzym a-amylaza & dang ldng, c6 do thudn khiét cép
thuc phdm, hoat do >100 U/mg. Enzym pepsin & dang bot c6 do thuan khiét cip
thuc phdm, hoat do > 3000 U/mg. Sén phim oligochitosan thu dugc trong budc (iv)
tan hoan toan trong nudc, ¢6 mau vang nhat, cé trong lugng phén tir trung binh 10-
20 kDa, hiéu sut 95-99%.

Vi du thwe hién sang ché

Khudy hoa tan 4 gam chitosan trong 100 ml dung dich axit axetic 1% thu
dugc dung dich chitosan v6i ndéng do 40 g/l, gia nhiét dén 73°C, diéu chinh pH 4,
thém enzym o-amylaza véi ty 1€ khéi lugng a-amylaza/chitosan 1a 2% vao tiép tuc
khudy tién hanh phan tig thiy phén trong 10 gio, sau d6 diéu chinh nhiét d va pH
ctia hdn hop vé 40°C va pH 4,5, thém enzym pepsin vao voi ty 1 khéi lugng enzym
pepsin/chitosan 1a 1%, tiép tuc khudy tiép 4 tiéng, sau d6 gia nhiét hdn hop phan
tmg dén 95°C trong 10 phut dé bét hoat enzym, hdn hop sau phan ung dugc lam
lanh dén nhiét d6 phong va li tim dé tach enzym, dung dich da tach enzym dugc sdy
loai nudc thu duoc oligochitosan. San phim oligochitosan tan hoan toan trong nudc,
c6 mau vang nhat, c6 trong lugng phan tr trung binh 16 kDa, hi¢u sudt 97%.

Hiéu qua c6 the dat dwoc ciia sang che

Su két hop xtr Iy don enzym va hdn hop enzym trong qué trinh thuy phan
chitosan trong lugng phén ti 16n thanh oligochitosan trong sang ché nay cho phép
mdi ching enzym st dung déu phat huy dugc mot cach tbt nhat hoat tinh xdc tac
cta minh thong qua viéc diéu chinh don gian va dé dang céc tham s6 nhu nhiét dd,
pH ctia hdn hop phan tmg. Tir d6 hiéu sudt phan ting cling nhu chét luong san pham
oligochitosan cling dugc ning cao. Phuong phép ché tao nay ciing cho phép tiét
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kiém lugng enzym st dung, gid thanh sin xuét thip, thich hop san xult quy md

cong nghiép.
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Yéu ciu bio ho
1. Phuong phap ché tao oligochitosan bao gbm céc budc:

(i) chudn bi dung dich thity phan chitosan béng cach khudy hoa tan chitosan trong
dung dich axit axetic 0,8-1,2% thu dugc dung dich chitosan voi néng do 30-50 g/l;

(ii)‘ xu ly don enzym bang cach gia nhiét dung dich chitosan thu dugc & budc (i)
dén 50-80°C, didu chinh pH 2-5, thém enzym o-amylaza véi ty 1¢ khdi luong o-
amylaza/chitosan 1a 0,5-5%, tiép tuc khudy va tién hanh phan tmg thiy phén trong 5-
15 gid thu hon hop sau xit ly don enzym;

(iii) xtr Iy hdn hop enzym bing cach diéu chinh nhiét d va pH ciia hdn hop sau
xtr ly don enzym & budce (ii) vé 30-50°C va pH 2-4,5, thém enzym pepsin vao rdi tiép
tuc khudy va tién hanh phan (g thity phn trong 2-6 gio voi ty 1¢ khéi lugng enzym
pepsin/chitosan 14 0,1-5% thu hdn hop; va

(iv) thu oligochitosan bang cach gia nhiét hdn hop thu duge & bude (iii) dén 90-
100°C trong 10 phiit dé bét hoat enzym ngimg phan tng thu san pham. '

2. Phuong phéap theo diém 1, trong d6 chitosan hoa tan trong dung dich axit axetic 1%
thu dugc dung dich chitosan v6i ndng do 35-45 g/l.

3. Phuong phap theo diém 1, trong d6 didu kién t6i wu & bude (ii) 1a nhiét dd 65-75°C,
pH 3,5-4,5, ty 1€ khéi luong a-amylaza/chitosan 1-3%, thoi gian 9-11 gio, chitosan
nguyén liéu c6 mirc do deacetyl hoa > 95 %.

4. Phuong phép theo diém 1, trong d6 didu kién tdi vu & bude (iii) 1a nhigt d6 35- 45°C,
pH 3-4, ty 18 khéi lugng pepsin/chitosan 1-2 %, thoi gian 3-5 gio.





