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Téi wu hoéa qua trinh thiy phan Chitosan bing
Enzyme Cellulase dé tao Chitooligosaccharide

Bui Van Hoai, Pao An Quang va Ngo6 Dai Nghiép

Tém tit— Nhim ting do hoa tan trong nwée ciia
chitosan va tiém niing vng dung cho cic sin phim
tdt cho sitc khée con nguwoi, chdng téi thuc hién
nghién ctru t6i wu qua trinh thily phin bing enzyme
cellulase dé tao Chitooligosaccharide (COS).
Chitosan c6 do deacetyl 16n hon 80% va enzyme
cellulase dwgc sir dung trong nghién ciru nay.
Phuo’ng phap dap tng bé mat (RSM) - phuo’ng an
cau truc c6 tim (CCD) duge siv dung dé t6i wu qua
trinh thiy phan. Két qua nghién ciru da tim dugc
cdc gid tri toi wu cho qua trinh thity phan nhw nhiét
dé 49 °C; pH 5,9; ndng dd co chét 0,76 %; ndng dd
enzyme 8,97 U/g; thoi gian thiy phén 180 phut.
COS dugc tao ra cé trong lwgng phan tir nhé hon 10
kDa chiém hon 90%. Két qué nghién ciru 12 tién dé
cho tao b¢t COS tan trong nuéec.

Tir khéa— Chitosan, Chitoogligosaccharide,
Cellulase, RSM — CCD

1 GIOI THIEU

hitn  la moét  polymer cua  N-
acetylglucosamine cé nhiéu trong 16p vé cac
loai gidp xac, thanh té bao cua nim va con trung.
Chitosan 1a din xudt cua chitin la mot
polysaccharide mach thing, dwoc ciu tao tir cac
don phan D-Glucosamine lién két v6i nhau qua
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céc lien két beta-1,4-glucoside, vi vay chitosan
con dugc goi la poly-1,4-Glucosamine [1].

Chitosan dugc sir dung lam nguyén liéu sinh
hoa boi nhitng hoat tinh khang khuan, giam
cholesterol, giam huyét &p, khang viém, khang oxi
hoa, v.v.. Ngoai ra, chitosan a nguyén liéu ré tién,
dé phan hay sinh hoc va khong doc vi vay duogc
g dung rat nhiéu va da dang trong cong nghiép
thuc pham [2]. Mic du, chitosan c6 nhiéu chuc
nang hiéu qua trong nhiéu linh vuc, nhung chung
c6 trong lugng phan tir I6n va d6 nhét cao nén
khé ng dung trong co thé. Hon nira, chitosan
khong dwoc rudt non hap thu vi hé tiéu héa cua
dong vat, dac biét 1a hé tiéu héa cua co thé nguoi
khong c6 hé enzyme chitinase va chitosanase dé
thity phan chung thanh nhiing chét c6 trong luong
phan tir thip dé co thé hap thu. Vi vay, anh huong
cua chitosan trong co thé van chua 15 rang. Tuy
nhién, trong nhimg nam gan day da c6 nhiéu
nghién ciru chuyén chitosan thanh din xuat cua
ching [1].

Chitooligosaccharide (COS) la dang oligomer
ctia chitosan nén n6 mang dwoc hau hét nhiing
hoat tinh sinh hoc cua chitosan nhu khing oxi
hoa, khang nim, khang khuan, khang ung thur,
tang cudng mién dich, v.v.. Céc tinh chat nay phu
thuoc rat nhidu vao do polymer hoa, do deacetyl
hoa, su phan b dién tich va ban chit céc bién dbi
hoéa hoc trén phan tir cia COS. Véi hoat tinh vén
c6 va kha nang hoa tan trong nuéc, COS tiém
nang ung dung vao san pham thyc pham nhim
mang lai lgi ich suc khoe con nguai [3].

COS c¢6 thé duoc thu nhan biang hai phuong
phép: héa hoc va enzyme. Truong hgp thay phén
chitosan dé thu COS bang phwong phap héa hoc
thuong doc cho co thé. Trong khi d6, thiy phan
chitosan dé thu COS bing enzyme s& an toan,
khong doc va than thién méi truong [1].

COS duoc san xuét tir chitosan bai enzyme dic
hiéu nhu chitosanase va khong dac hiéu nhu
cellulase, lipase, papain, lysozyme, hemicellulase,
pectinase, pepsin, v.v.. Han ché khi st dung
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enzyme dac hiéu I gia thanh cao va sy thiéu hyt
vé sb luong khi st dung quy mé Ién. Vi ly do nay,
cac nha nghién ctu va san xuat thuong nghién
ciu va lya chon loai enzyme khong dac hiéu
thuong mai, nhitng enzyme khong dac hiéu nay
cho hiéu qua tao COS tuong ty nhu enzyme dac
hiéu trong khi gia thanh lai thap [4].

Cellulase 13 enzyme khong dac hiéu c6 kha nang
thity phan chitosan dé tao COS. San pham tao ra
c6 trong luong phan tir thap, hoa tan tét trong
nuée va khong cé su thay d6i vé ciu triic cia san
pham. Cellulase 1 loai enzyme c6 nhiéu trong tu
nhién, duoc thu nhan tir cdc nguon nhu vi khuan,
nim va thyc vat [5].

Cellulase 1a nhém enzyme thuay phén cé kha
ning cat moi lién két B-1,4-O-glycoside trong
phan tir cellulose. Cellulase la phac gdm nhiéu
enzyme khac nhau va dugc xép thanh ba nhom co
ban endo- B-1,4glucanease, exo-B-1,4-glucanase
va B-glucosidase. Mdi loai enzyme xuc tac phan
ing thily phan co chat theo co ché nhit dinh va
nho sy phdi hop ciia cac enzyme d6 ma co chat
dugc thuy phan tao cic co chat thip phan tir hon
[6].

Phuong phap thiy phan chitosan bang enzyme
1a phuong phap cho hiéu suat thu hdi cac phan
doan c6 hoat tinh cao. Diéu kién dién ra phan tng
thiy phan nhe nhang, nhiét do thap, pH trung tinh
nén chi phi thiét bi thap, khéng gay 6 nhiém moi
tredng va san pham tao ra dugc sir dung an toan
hon cho con nguoi, hon nita viéc st dung enzyme
khong dic hiéu cellulase c6 gia thanh thap gop
phan ting hiéu qua kinh té&. Vi nhitng ly do néu
trén chang t6i chon enzyme khong dac hiéu
cellulase cho nghién ctru nay [6].

Pé tiét kiem chi phi trong san xuat COS ciing
nhu thu nhan hiéu suit thu hdi san pham 1 cao
nhét, t6i vu hoa qua trinh thuy phan chitosan thu
nhan COS la rat can thiét dé (ng dung trong san
Xuit cong nghiép. Tbi wu hoa don yéu té khong
danh gia duoc su tuong tac giita cac yéu to. Dé
khac phuc van dé nay, chung toi chon phuong
phap dap ng bé mat dé ti wu cac gia tri cua cac
yéu t6 anh huong dén quéa trinh thay phén
chitosan. Phuong phéap d4p tng bé mat (RSM) 1a
phuong phap duoc &p dung rong rai dé ti wu cac
yéu t6 cua qué trinh trong sinh hoc, thyc pham,
hoéa hoc, v.v..

2 VAT LIEU VA PHUONG PHAP

2.1 Vatliéu

Chitosan (mirc do deacetyl > 80%) dugc cung
cép boi cong ty Chitosan Viét Nam, S6 23/6 Ngo
Thoi Nhiém, Rach Gia, Kién Giang. Cellulase
(Fungal cellulase, 4000 Ul/g, Trichoderma viride)
dugc cung cip boi hing Zeon-Health (India).
Acid lactic 88% dung trong thuc pham (India),
NaHCOs (India), Acid-3,5-dinitrosalicylic [DNS]
(Merck).

2.2 Chudn bi dung dich chitosan

Dung dich chitosan (0,4; 0,6; 0,8; 1; 1,2%, w/v)
duoc chuan bi theo mé ta cua Jeon va Kim (2000)
v6i vai thay d6i nho. Quy trinh cu thé nhu sau:
chitosan hoa tan trong acid latic (0,8%; v/v),
khudy lién tuc trong 1 gid, chinh pH bang dung
dich NaHCOs3 béo hoa.

2.3 Phwong phdp toi wu héa thiy phan chitosan
bang enzyme cellulase.
2.3.1Khdo sdt cdc thi nghiém tai tm ciia cdc yéu
16 anh hwong dén qua trinh thity phén
chitosan tao COS.

Khao sat cac thi nghiém tai tim cua cac yéu té
anh huong dén qua trinh thuy phéan chitosan tao
COS dua theo nghién ctu trudc do cua Jeon va
Kim (2000) v&i vai thay d6i nho. Cu thé nhu sau:

Anh huwong cua nhiét do

Céac yéu td duoc cd dinh: nong do enzyme: 5
Ul/g; pH: 5,5; ndng d6 co chit: 1%; thoi gian thay
phan; 60 phut.

Cac mirc nhiét o khao sat: 30 °C, 40 °C, 50 °C,
60 °C, 70 °C.

Céch tién hanh: 10 ml dung dich chitosan 1% da
dugc chinh pH 5,5 bang dung dich NaHCO3 béo
hoa. Lugng enzyme duoc liy theo ndng do trén.
Gia nhiét chitosan va enzyme bang nhiét do khao
sat. Tron enzyme va chitosan, i hon hop tai cac
muc nhi¢t d6 khao sat, tinh thoi gian thiy phan.
Mau sau khi thay phan dwoc dun sb6i 10 phat dé
dung qua trinh thuy phan. Xac dinh ham luong
duong khir tao ra bang phuong phép c¢6 sir dung
DNS. Két qua thu dugc gitr cho thi nghiém tiép
theo.

Anh hieong ciia pH

Céc yéu td duogc ¢ dinh: nong do enzyme 5
Ul/g, ndng d6 co chét 1%, thoi gian thiy phan 60
phit, nhiét d6 dwgc chon tir thi nghiém khao sat
nhiét do.

Céac muc pH khao sat: 4; 4,5; 5; 5,5; 6; 6,5.

10 ml dung dich chitosan 1% da dugc chinh pH
theo cac muc khao sit bang dung dich NaHCO;
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bao hoa. Lugng enzyme dugc lay theo ndng do cd
dinh trén. Gia nhiét chitosan va enzyme dén nhiét
d6 da dugc chon trudec do6. Tron enzyme va
chitosan, 0 hdén hop, tinh thoi gian thiy phan.
Miu sau thily phan dugc dun sbi 10 phat dé ding
qua trinh thiy phan. Xac dinh ham lugng dudng
khir tao ra bang phuong phép c6 st dung DNS.
Két qua thu duge giit cho thi nghiém tiép theo.

Anh hiong ciia nong dé co chat.

Céc yéu to dugc cb dinh: ndng do enzyme: 5
Ul/g, thoi gian thay phan: 60 phat, nhiét d6 duge
chon tr thi nghiém khao sat nhiét do, pH duogc
chon tir thi nghiém khao sat pH.

Céac muc nong d6 co chét thay d6i 0,6%; 0,8%,
1%:; 1,2%; 1,4%.

10 ml dung dich chitosan dugc pha theo cac
mirc ndng d6 co chit khao sat va di duoc chinh
pH dén pH da dwoc chon trude d6 bang dung dich
NaHCOs bio hoa. Luong enzyme duoc iy theo
néng dd cd dinh trén. Gia nhiét chitosan va
enzyme dén nhiét 6 da duge chon trude do. Tron
enzyme va chitosan, i hon hgp, tinh thoi gian
thity phan. Mau sau thily phan dugc dun séi 10
phat dé dimg qué trinh thiy phan. Xac dinh ham
lwong duong khir tao ra bang phuong phép c6 sir
dung DNS. Két qua thu duoc giit cho thi nghiém
tiép theo.

Anh hiéng ciia nong do enzyme.

Céc yéu t& duoc cb dinh: thoi gian thiy phan:
60 phut, nhiét d6 dugc chon tir thi nghiém khao
sat nhiét do, pH duoc chon tir thi nghiém khao sat
pH, néng dd co chit dugc chon tir thi nghiém
khao sat co chat.

Céc mirc ndng d6 enzyme thay ddi: 1 Ul/g, 3
Ul/g, 5 Ul/g, 7 Ul/g, 9 Ul/g.

10 ml dung dich chitosan duoc pha theo ndng do
va duoc chinh pH dén pH da dugc chon tir thi
nghiém khao sat trudec d6. Luong enzyme dugc
lay theo cac muc ndng do trén. Gia nhiét chitosan
va enzyme dén nhiét d6 da duoc chon trude do.
Tron enzyme va chitosan, i hdn hop, tinh thoi
gian thity phan. Mu sau thity phan duogc dun sbi
10 phut d& ding qua trinh thuy phan. Xéac dinh
ham lugng dudng khir tao ra bang phuong phap
¢ sir dung DNS. Két qua thu dugc giir cho thi
nghiém tiép theo.

Anh hwéng cia thoi gian thity phan.

Céc yéu té dugc cb dinh: nhiét d6 dugc chon tir
thi nghi€ém khao sat nhiét 4§, pH duoc chon tur thi
nghiém khao sat pH, néng dd co chét dugc chon
tir thi nghiém khao sat co chat, nong d6 enzyme
dugc chon tur thi nghiém khao sat néng do
enzyme.

Céc murc thoi gian hay déi: 30 phut, 60 phit, 90
phat, 120 phat, 150 phat, 180 phut.

10 ml dung dich chitosan duoc pha theo nong d6
va duge chinh pH dén pH di duoc chon tir thi
nghiém khao sat trudéc do6. Lugng enzyme dugc
léy theo néng d6 da duogc chon tir thi nghiém khao
sat trude d6. Gia nhiét chitosan va enzyme dén
nhiét d¢ da dugc chon trude do. Tron enzyme va
chitosan, & hdn hop, tinh thoi gian thiy phan theo
cic mirc thoi gian thay doi. Mau sau thiy phan
dugc dun s6i 10 phut dé dimg qué trinh thiy phan.
Xac dinh ham lugng dudng khir tao ra bang
phuong phép c6 st dung DNS.
2.3.2Phurong phdp t6i wu héa.

Phuong phap quy hoach thuc nghiém (QHTN)
v6i phuong 4n ciu tric ¢6 tim (CCD) va nghién
ctru bé mat dap tng (RSM) duoc biéu dién dudi
dang da thtrc bac hai duoc ap dung dé tdi uu hoa
qua trinh thily phéan chitosan thu nhan COS [7].

Noi dung cu thé cdc bude nhie sau:

Bude 1: Thong sb t6i wu hoa cho diéu kién thuy
phén 1a ham lugng duorng khir. Cac yéu dugc lya
chon s& anh huo’ng dén qua trlnh thiy phan la:
nhiét d9, pH, ndng co chat, nong d6 ezyme, thoi
gian thuy phan.

Budc 2: Dung phuorng phap c6 dién khao sat cac
muc co so khoang bién thién va muc bién thién
cua céc yeu t6.

Budc 3: Ma tran thyc nghiém dé tdi wu cac yéu
t0.

Ma tran thyc nghiém dé t8i wu cac yéu té duogc
thiét ké theo mo hinh CCD véi nhan phuong an 1a
yéu t6 timg phan 251, dugc nghién ctru tai 5 mic
(-o, -1, 0, +1, + o)) v6i (o = 2). S6 thi nghiém dugc
thiét ké 1a 29 thi nghiém trong d6 s6 thi nghiém
tai tam la 3 (Bang 1).

A ~ BANG1
MATRAN QHTN TGIUU 5 YEU TG THEO PHUONG AN
TUNG PHAN
STTTN X1 X2 X3 X4 X5
1 1 -1 -1 -1 1
2 1 -1 -1 -1 -1
3 1 1 -1 -1 -1
4 1 1 -1 -1 1
5 1 -1 1 -1 -1
6 1 -1 1 -1 1
7 1 1 1 -1 1
8 1 1 1 -1 -1
9 1 -1 -1 1 -1
10 1 -1 -1 1 1
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Bude 4: Tién hanh thi nghiém va thu nhan cac
gia tri thuc nghiém.

Budc 5: Xay dung phuong trinh quy hoach thyuc
nghiém.

Ham dap ung dugc lya chon la luwong duong
khir (Y, mg/g) mé hinh hoa duoc biéu dién bang
phuong trinh bac 2:

Y = b +b1X1 + boxo + baXs + baXs + bsXs +bhoX1Xo
+ D13XaxXs + D1axaXs + D1sXiXs + DaaXoXaz+boaXoXs +
basXoXs + DasXaXa +basXaXs + DasXaXs +hi1ix%+
D22X2% + D33Xa? + DagXe? + DssXs2. @

Phuong trinh (1) [7] 14 co s¢ dé xac dinh cac gia
tri t8i wu cua cac yéu t6 anh hudng noi trén.

Trong do: x1, X2, X3, X4, X5 lan luot 1a cac yéu td
nhiét do, pH, néng dd co chat, hoat tinh enzyme,
thoi gian; by, by, bs, ba, bs 12 cac hé s6 bac 1; ba,
bzz, b33, b44, b55 la cac hé Sé béc 2; b12, b13, b14, b15,
bos, boa, bos b34, b35, bss 12 cac hé Sé tuong tac cua
tl‘rng Cép yéu té; X1, X2, X3, X4, X5, X11, X22, X33, X44,
Xs5, X12, X13, X14, X15, X23, X4, X25, X34, X35, Xa5 |4 CAC
bién doc lap.

Budc 6: Phan tich s§ liéu bang phin mém
MODDE 5.

Tir két qua phan tich, xac dinh muc t6i wu cua
céc yéu tb cho lugng dudng khir 1a cuc dai.
2.3.3Thi nghiém xdc minh diém t0i uu

Diém tbi wu du doan boi phuong trinh hdi qui
dugc tién hanh xac nhan lai bﬁng thuc nghiém.

Két qua thyc nghiém s& dugc so sanh véi két qua
du doan dé kiém tra sy khac biét vé mat thong ké
v6i P <0.05.

2.4 Phuong phap xdac dinh ham luong duong
khir (D-Glucosamine) theo phwong phdap
co sw dung DNS (Dinitrosalicylic).

2.4.1Nguyén tic

Phuong phap nay dua vao phan tng tao mau
gitta duong khir v6i thude thir DNS trong moi
truong kiém néng. Cudong do mau ciia hdn hop
phan ung ty 1¢ thuan v6i ndng d6 duong khir. Dya
vao d6 thi duong chuan ciia D-Glucosamine tinh
khiét v6i thude thir DNS dé tinh ham lwong dudng

khir ctia mau nghién ctru [8].

2.4.2Tién hanh

Buong khur dugce xac dinh theo mo ta cia Wood

and Bhat (1988). Cu thé nhu sau, tron déu 1 ml

dung dich duong can dugc phan tich va 3 ml

thudc thir DNS trong dng nghiém (¢=18mm). Dt

dng nghiém vao bé cach thuy dang dun sbi, sau 5

phut 1dy 6ng nghiém ra lam ngudi nhanh dén nhiét

do phong. Po mat do quang & budc séng 540 nm.

Mau dbi ching dugc tién hanh tuong ty nhung

dung dich duong duoc thay thé bang nude cit 1

lan. Pudng chuin dugc xay dung trudc d6 véi

nong d6 D-Glucosamine chuan thay dbi tir 0,1-0,5
mg/ml. Ham luong duong khir co trong mau phan
tich dugc tinh tr mdi twong quan gitra mat do
quang va ham lugng duong khir da dung trudce do.

2.5 Phwong phdp phdn tich COS bang sdc ky gel
tham qua.

Trong lwong phan tir ciia COS sau qua trinh tbi
vu duoc phan tich bang sic ky gel thim qua [Gel
Permeation Chromatography]. Thiét bi phén tich
sic ky gel thim qua: Sir dung may HPLC 1100
cua hang Agilent, Cot Ultrahydrogel 500, 10 pm
(300 mm x 7,8 mm). Thong sb phén tich mau: Pha
dong: Dém CH3COONa/CH3COOH, Nhiét do 1o
cot: 40 °C, toc do dong pha dong: 1 ml/phdt, Thé
tich mau tiém: 20 pl [1]

2.6 Phan tich thong ké

TAt ca cac thi nghiém dugc 1ap lai 3 lén, thuc
hién theo thé thirc hoan toan ngau nhién. Két qua
thu dugc xir 1y bang phan mém thong ké
Statgraphic v6i do tin cdy 95%. St dung phuong
phép xu 1y phan tich ANOVA, so sanh sy khac
biét cac gia tri trung binh dya trén kiém dinh
LSD. Phin mém Modde 5.0 dugc ung dung dé
quy hoach thyc nghi€ém thu nhan COS.
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3 KET QUA VA BIEN LUAN

3.1 Khdo sdt cdc thi nghiém tai tam ciia cdc yéu
16 anh hwong dén qua trinh thiyy phén
chitosan tao COS.

Anh hieong ciia nhiét do
Két qua khao sat & Hinh 1 cho thiy, khi thuy
phén tai nhiét d¢ 50 °C, ham luwgng duong khir dat

cao nhét 1a 156 mg/g. Cac khao sat tai nhi¢t do 30,

40, 60, 70 °C ham lwong duong khir thu duogc lan

luot 1a 40, 97, 132, 84 mg/g. Nhiét d6 50 °C duogc

chon 1am thi nghiém tiép theo.

200

Duong khir (mg/g)
% = o
(=] (=] [=]

.
=]

30 40 50 60

Nhiét d6 (°C)
Hinh 1. Thé hién su thay ddi ham luong dudng khir theo nhiét
d6. Diéu kién tién hanh thi nghiém: Cac yéu 6 dugc ¢ dinh:
ndng d6 enzyme: 5 Ul/g; pH: 5,5; ndng do co chét: 1%; thoi
gian thuy phan: 60 phut. Cac muac nhiét do khao sat: 30°C,
40°C, 50°C, 60°C, 70°C. Két qua dugc tinh dya trén gia tri
trung binh véi do 1éch chudn n=3, abcde 1a céc ky tu co ¥
nghia sai biét vé& mit théng ké (p<0,05).

Anh hieong cia pH

Két qua khao sat & Hinh 2 cho thdy, khi thay
phan tai pH 5,5 ham luong dudong khi dat cao
nhét 13 169 mg/g. Céc khao sat tai pH 4; 4,5; 5; 6;
6,5 ham lwong duong khir thu dwoc 1an luot 14 30,
75,115, 1’55, 101 mg/g. pH 5,5 dugc chon lam thi

nghiém tiep theo.
200
= 160
E
< 120
é” 80 -
5
& 40
0 |
4 45 5 55 6 6.5
Gia tri pH

Hinh 2. Thé hién sy thay d6i ham lugng dudng khir theo PH.
Didu kién tién hanh thi nghiém: Céc yéu té duoc ¢ dinh: ndng
d6 enzyme 5 Ul/g, ndng d6 co chat 1%, thoi gian thity phan 60
phut, nhiét dg: 50°C. Cac mirc pH khao sat: 4; 4,5; 5; 5,5; 6;
6,5. Két qua dugc tinh dua trén gia tri trung binh véi d¢ léch
chuén n=3, abedf 1a c4c ky tu co ¥ nghia sai biét vé mat théng
ké (p<0,05).

Anh hieong ciia nong do co chat

Két qua khao sat cho thdy, khi thuy phan tai
néng d6 co chat 0,8 %, ham lugng dudng khir dat
cao nhét 1a 168 mg/g. Céac khao st tai nong do co
chat 0,6; 1; 1,2; 1,4 % ham luong duong khir thu
dugce lan luot 1a 146, 106, 73, 64 mg/g. Nong do
co chit 0,8% duoc chon 1am thi nghiém tiép theo.
Két qua khao sat dugc trinh bay ¢ Hinh 3.
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Hinh 3. Thé hién su thay d6i ham lwvong dudng khir theo co
chat. Piéu kién tién hanh thi nghiém: Cac yéu té dwoc ¢b dinh:
ndng do enzyme: 5 Ul/g, thoi gian thiy phén: 60 phut, nhiét
do: 50°C, pH: 5,5. Cac mirc néng dd co chat thay ddi 0,6%;
0,8%, 1%; 1,2%:; 1,4%. Két qua dugc tinh dya trén gia tri
trung binh véi d¢ léch chudn n=3, abcde 1a céc ky tu co y
nghia sai biét vé mit théng ké (p<0,05).

Anh hieong ciia nong do enzyme
Két qua khao sat & Hinh 4 cho thdy, khi thay
phan tai néng d6 enzyme 9 Ul/g, ham lwong
duong khir dat cao nhat 1a 181 mg/g. Tuy nhién
khong cé su khac biét tai ndng do enzyme 7 Ul/g
v6i ham lugng duong khir 1a 180 mg/g. Cac khao
st tai nong d6 enzyme 1, 3, 5 Ul/g ham lugng
duong khir thu dugc lan luot 1a 101, 129, 171
mg/g. Nong d6 enzyme 7 Ul/g dwoc chon 1am thi
nghiém tiép theo.
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Hinh 4. Thé hién sy thay di ham lwong duong khtr theo ndng
do enzyme. Diéu kién tién hanh thi nghiém: Cac yeu t6 dugc
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¢b dinh: thoi gian thity phan: 60 phut, nhiét do: 50°C, pH: 5,5,
ndng d6 co chit: 0,8%. Cac muc ndng do enzyme thay déi: 1
Ul/g, 3 Ul/g, 5 Ul/g, 7 Ul/g, 9 Ul/g. Két qua duoc tinh dua
trén gi4 tri trung binh véi d6 1éch chuén n=3, abcd 1a cac ky tu
¢6 ¥ nghia sai biét vé mat thong ké (p<0,05).

Anh hiong ciia thoi gian thity phdn
Két qua khao sat & Hinh 5 cho thdy, khi thay
phan ding tai thoi diém 180 phat, ham lugng
duong khir dat cao nhét 1a 191 mg/g. Tuy nhién
khong c6 su khac biét khi thiy phan dung tai thoi
diém 150 phit voi ham luong dwdng khir 1a 190
mg/g. Cac khao sat khi thuy phan dung tai thoi
diém 30, 60, 90, 120 phat ham lugng duong khir
thu dugc lan luot 1a 71, 140, 162, 181 mg/g. Thoi
gian thay phan dugc chon 1a 150 phat.
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Hinh 5. Thé hién sy thay ddi ham luong dudng khir theo thoi
gian. Didu kién tién hanh thi nghiém: Cac yéu té dwoc ¢b dinh:
néng d6 enzyme: 7 Ul/g, nhiét d6: 50°C, pH: 5,5, néng do co
chit: 0,8%. Cac muc thoi gian thay dbi: 30 phit, 60 phit, 90
phdt, 120 phat, 150 phat, 180 phut. Két qua duoc tinh dya trén
gia tri trung binh véi d§ léch chuén n=3, abcde 12 cac ky tu co
¥ nghia sai biét vé mat théng ké (p<0,05).

3.2 Két qua toi wu héa

Dé xay dung mé ta toan hoc dudi dang phuong
trinh hdi qui, can phai tién hanh xac dinh cac hé
sO cua phuong trinh. Két qua tinh toan va kiém tra
¥ nghia cac hé s6 cua phuong trinh hdi qui dwoc
thé hién ¢ bang 2. Két qua xir 1y sb liéu cho thay
tat ca cac hé s6 déu co y nghia thong ké (P <
0,05). Phuong trinh hdi qui thuc nghiém c6 dang
nhu sau:

Y = 182,553 + 18,129X1 + 34,211X> + 9,983X4

- 15,889X1X>— 10,9X1 X5 + 11,075X4Xs -

24,527X1% — 24,804X,2 -11,429X32 — 10,321 X42

Két qua kiém tra tinh tuong thich cuia phuong
trinh hdi qui voi thue nghiém (bang 3) cho thiy
c4c yéu td thi nghiém c6 anh hudéng manh 1én hiéu
qua thu nhan duong khtr (P < 0,05). Tinh tuong
thich ctia phwong trinh hoi qui (lack of fit) dugc
kiém tra v6i sy hd tro cia phin mém Modde 5.0.
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Phuong trinh hdi qui s& twong thich véi thyc
nghiém néu két qua phan tich “lack of fit” 1a
khong c6 ¥ nghia thong ké [9]. Két qua ¢ bang 3
cho thdy kiém dinh “lack of fit” 1a khéng c6 ¥
nghia thdng ké (p > 0,05); nhu vay, phuong trinh
hdi qui c6 sy twong thich cao véi thuc nghiém.
Nhu vdy, md hinh thong ké nay co thé duogc sir
dung dé dy doan diéu kién toi wu cua qua trinh
thily phan. Bé mit dap tung va duong dong mirc
mb ta cho phuong trinh hdi qui thyc nghiém duoc
thé hién & Hinh 6.

BANG 2
KET QUA TINH TOAN VA KIEM TRA Y NGHIA CAC HE SO CUA
PHUGNG TRINH HOI QUI
H¢ so Gia tri udc lugng Gia trj P
bo 182,553 < 0,0001
by 18,129 < 0,0001
b, 34,211 < 0,0001
by 9,983 < 0,0001
b1, -15,889 <0,01
bis -10,9 <0,01
bas 11,075 < 0,0001
b11 -24,527 < 0,0001
b2 -24,804 < 0,05
b33 -11,429 < 0,001
bas -10,321 < 0,001
BANG 3
KET QUA KIEM TRA TINH TUONG THICH CUA PHUONG TRINH
HOI QUI
2 Trung
A Tong N ”
N Bac tu N binh . Gia
Nguodn do }ll)lllllf:l binh Giatri F tri P
p £ phuong
M6 hinh 20 73268,4 3663,42 28,9033 0,000
Phin du 8 1013,98 126,747
Sy thiéu 6 994,539 165,756 17,0531 0,056
phu hop

Hiéu qua thu nhan duong khir tot nhat dugce tim
ra théng qua qua trinh t6i wu hoa bang phan mém
Modde 5.0 (Umetrics AB). Két qua t6i uu hoa cho
thdy, khi td hop ca 5 yéu té thi nghiém, lwong
dudng khtr thu dugc cao nhét 1a 206,201 mg/g véi
diéu kién thity phan nhu sau: nhiét do 49 °C, pH la
5,9; néng do co chét 0,76%; hoat tinh enzyme
8,97 Ul/g thoi gian thity phan 180 phat.

3.3 Két qua xdc minh diém toi wu

Diéu kién tbi wu du doan bang phan mém Mode
5.0 dugc xac minh lai bang thuc nghiém. K&t qua
duoc trinh bay tai bang 4.
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BANG 4
KET QUA THI NGHIEM XAC MINH BIEM TOI UU
Lap lai Puong khir (mg/g)
1 205,04
2 206,07
3 207,05

Két qua xir 1y s0 liéu cho thay khong c6 sy khac
biét vé thong ké giira két qua tir diéu kién toi wu
dy doan tir mo hinh va két qua thi nghiém xac
minh véi P > 0,05.

3.4 Két qua phdn tich COS

Két qua phan tich COS sau khi thyc hién quéa
trinh thuy phan ¢ diéu kién t6i wu, cho thdy COS
¢6 trong luong phan tir nhé hon 10 kDa chiém
90% tir chitosan c6 trong lwong phan tir ban du
16n hon 40 kDa. Theo Xia (2011) COS tan trong
nude khi trong luong phan tir nho hon hodc bang
10 kDa. Qua phan tich két qua COS ciing cho thiy
viéc tmg dung mé hinh t6i wu hoa cho hiéu qua
thu nhan COS cao hon 10% so v&i khao sat don 1é
c4c yéu to anh huéng dén qué trinh thily phan cua
tac gia Jeon va Kim (2000). Két qua phan tich
COS trinh bay ¢ bang 5.

BANG 5
KET QUA PHAN TICH SAC KY GEL THAM QUA CUA MAU
CHITOSAN VA COS

Mau M,, (g/mol)
Chitosan 4,3313 x 10*
COSs 4,2890 x 10°

Mw: trong lwong phan tir trung binh theo khéi luong

4 KET LUAN

Qua ap dung phuong phap mo6 hinh héa RSM-
CCD va kiém tra bé“mg thuc nghiém, da xac dinh
duoc diéu kién t6i wu cho qua trinh thuy phan
chitosan nhu sau: nhiét d6 49 °C; pH 14 5,9; ndng
d6 co chat 0,76%; hoat tinh enzyme 8,97 Ul/g;
thoi gian thuy phan 180 phit. COS c6 trong luong
phén tir nhé hon 10 kDa chiém hon 90%. Két qua
nghién ctu la tién dé cho tao bot COS tan trong
nudc véi cac phan doan khic nhau, dé hudng téi
tao bot thuc phém chtic ndng COS hoac cac san
phim thyc phim c6 chira bot COS nhim dem lai
lgi ich stic khoe cho con nguoi.

5.0 52 54 56 58 6049 i

50

(3/8w) nyy Sugng

(8/3w) nyy Suong

)

50 52 54 ﬁf_‘_ﬁ.ﬂ 605 ¢
L_J_—A\—J_J—‘—

©

Hinh 6: B& mat dap tng va duong ddng mitc md ta cho
phuong trinh héi qui thuc nghiém. 6A: Biéu dién sy phu thude
cua lugng dudng khir (mg/g) tao thanh vao nhiét d6 (°C) va pH
khi cb dinh cac yéu tb: co chat (1%), thoi gian (180 phit), hoat
tinh Enzyme (9UV/g). 6B: Biéu dién sy phu thudc ciia lugng
duong khir (mg/g) tao thanh vao hoat tinh enzyme (Ul/g) va
nhiét d6 (°C) khi ¢6 dinh cic yéu tb: co chat (1%), thoi gian
(180 phit), pH (6). 6C: Biéu dién sy phu thudc cua lwong
duong khir (mg/g) tao thanh vao hoat tinh enzyme (Ul/g) va
pH khi ¢b dinh cac yéu t6: co chét (1%), thoi gian (180 phit),
nhiét d6 (60°C).
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Optimization of Chitosan hydrolysis by
Cellulase Enzyme to produce
Chitooligosaccharide

Bui Van Hoai, Dao An Quang and Ngo Dai Nghiep

Abstract— In order to increase the water solubility of chitosan and potential application to products that is good
for human health. Chitosan was caried out the optimization of hydrolysis by cellulase to produce
chitooligosaccharide. Chitosan with degree of deacetyl more than 80% and cellulase used in this study. Surface
Response Method (RSM) - Central Composite Design (CCD) option is used to optimize the hydrolysis. Results of the
study showed optimal values for hydrolysis such as 49 °C temperature, 5.9 pH, 0.76% substrate concentration, and
8.97 U/g enzyme concentration, 180 minutes hydrolysis time. More than 90% of the oligosaccharides produced were
in the range less than 10 kDa. The research results are the premise for production of COS powder to water-soluble.

Index Terms— chitosan, chitoogligosaccharide, cellulase, RSM — CCD.



