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TOM TAT

Nhim ting do hoa tan trong nudc cua chitosan va tiém ning tng dung cho cic san
pham tt cho strc khoe con ngudi 1a muyc tiéu chinh ciia nghién ctru nay. Cellulase 1a Enzyme
khong dac hiéu duoc st dung trong nghién ctru ndy, ham lugng dudong khir dugce xac dinh
theo phuong phap c6 sir dung DNS, trong lugng phén tir ciia COS dugc xéac dinh bang sic ky
gel thim qua (GPC). Két qua nghién ctru dd chon duoc céc thong s thich hop cho qué trinh
thity phan nhu sau: nhiét d6 50 °C; pH 5,5; nong d9 co chat 0,8%; hoat tinh enzyme 7 U/ g
thoi gian thuy phan 150 phat. Trong luong phan tir trung binh cua COS la 4.325,8 Da. Két
qua nghién ctru c6 thé tién toi trién khai tmg dung tao COS.

Tuwr khoa: Chitooligosaccharide, chitosan, cellulase, thiy phan.

1. MO PAU

Xu thé hién nay cic nha khoa hoc thé giéi dang nghién ctru cac chat ¢ hoat tinh sinh
hoc ¢c6 nguén géc tw nhién va tir d6 cai bién dé tao ra cac chét co hoat tinh dugc nang cao,
mot trong nhimg trudng hop d6 1a chitosan, mdt hop chit deacetyl hoa tir chitin, mot
polymer tu nhién dugc tao thanh tir caic don phan N-acetyl glucosamine, hién di¢n trong vo
clia cac loai giap x4c, con trang va trong vach cua té bao ndm [1].

Chitosan dugc sir dung 1am nguyén liéu sinh hoa boi nhimg hoat tinh khang khuén, giam
cholesterol, giam huyét ap, khang viém, khang oxi héa,... Ngoai ra, chitosan 1a nguyén liéu ré
tién, d& phan huy sinh hoc va khong doc vi vay duoc tng dung rat nhidu va da dang trong cong
nghiép thuc pham [2]. Mic du chitosan c6 nhiéu chirc ning hiéu quéa trong nhiéu linh vuc,
nhung ching c6 trong lwong phén tir 16n va do nhét cao nén kho ung dung trong co thé. Hon
nira, chitosan khong dugc rudt non hép thu vi hé ti€u hda ctia dong vat, dac biét 1a hé ti€u hoa
clia co thé ngudi khong co hé enzyme chitinase va chitosanase dé thity phan chung thanh
nhiing chat co  trong luong phan tur thép dé co thé hap thu. Vi vay, anh huong cua chitosan
trong co thé van chua 16 rang. Tuy nhién, trong nhiing ndm gan day da c6 nhidu nghién ctru
chuyén chitosan thanh din xuat nhim ning cao kha ning tng dung cta chung [3].

Chitooligosaccharide (COS) 1a dang oligomer cua chitosan nén né mang dugc hau hét
nhitng hoat tinh sinh hoc ctia chitosan nhu khang oxi hoa, khang ndm, khang khuan, khang
ung thu, ting cuong mién dich,...[4]. COS c¢6 thé dugc thu nhin bing hai phwong phap: hoa
hoc va enzyme. Trudng hop thiy phan chitosan dé thu COS bang phuong phap hoa hoc
thuong doc cho co thé. Trong khi dé, thiy phan chitosan dé thu COS bang enzyme sé& an
toan, khong ddc va than thién moi truong [3].
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COS duogc san xuét tir chitosan boi enzyme dic hidu nhu chitosanase va enzyme khong
ddc hiéu nhu cellulase, lipase, papain, lysozyme, hemicellulase, pectinase, pepsin,... Han
ché khi sir dung enzyme dic hiéu 13 gia thanh cao va sy thleu hut vé so lugng khl st dung
quy mé 1én. Vi 1y do nay, cdc nha nghién ctru va san xuat thudng nghién ctru va lya chon
loai enzyme khong dac hiéu thuong mai, nhitng enzyme khong dac hiéu nay cho hi€u qua tao
COS tuong tu nhu enzyme dac hiéu trong khi gié thanh lai thap [5].

Cellulase 1a enzyme khong dac hi¢u c6 kha nang thiy phén chitosan dé tao COS. San
pharn tao ra co trong luong phan tir thap, hoa tan tot trong nudc va khong co sy thay do6i vé
cau tric cua san pham Cellulase la loai enzyme c6 nhiéu trong ty nhién, duoc thu nhan tir
cac nguon nhu vi khudn, nim va thyc vt [6].

Qua trinh thiy phén chiu tac dong bdi cac yéu t6 nhu nhiét do, pH, néng do co chét, né)ng
d6 enzyme, thoi gian thuy phan. Vi vay, nghién ctru “Khao sat qua trinh thiy phan chitosan
bing cellulase tao chitooligosaccharide” dugc thuc hién nhim ting kha ning hoa tan cta
chitosan trong nudc va tiém nang tmg dung cho cac san pham tét cho sirc khoe con nguoi.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lidu

Chitosan (Degree of deacetyl > 80%) duoc cung cip boi cong ty Chitosan Viét Nam,
Cellulase (Fungal cellulase, 4000 Ul/g, nguén tur Trichoderma viride) dugc cung cap boi
hang Zeon-Health (India), acid lactic 88% dung trong thuc pham (India), NaHCO; (India),
3,5-dinitrosalicylic acid (Merck), Glucosamine chuan (Sigma).

2.2. Phwong phap nghién ciru
2.2.1. Chudn bi dung dich chitosan

Dung glich chitosan (1,4%, w{v) duoc chuén bj theo mé ta cua Jeon va Kim §2000) V‘C’Yi
vai thay d6i nho. Quy trinh cu thé nhu sau: lugng chitosan duoc tinh toan theo néng do can
pha, hoa tan trong acid latic (100 mL; 0,8%; v/v), khuay lién tuc trong 1 gid, chinh pH bang
dung dich NaHCO; bdo hoa. Dung dich nay dugc pha loang cho nhing thi nghiém c¢6 nong
do thap hon [7].

2.2.2. Khao sat anh huwong cua nhiét do

Céc yéu té duoc ¢b dinh: ndong do enzyme 5 Ul/g, pH 5,5; ndng d6 co chit 1%; thoi gian
thiy phan 60 phut.

Céc mirc nhiét d6 khao sat: 30 °C, 40 °C, 50 °C, 60 °C, 70 °C.

Céch tién hanh: 10 mL dung dich chitosan 1% dugc chinh pH 5,5 bang dung dich
NaHCO; bdo hoa. Luong enzyme dugc lay theo nong d¢ trén. Gia nhiét chitosan va enzyme
bang nhi¢t d¢ khao sat. TrCLn enzyme va chitosan, U hdn hop tai cac mg’rc nhiét do khao sat,
tinh thoi gian thuy phan. Mau sau khi thuy phén dugc dun s6i 10 phat d€ dimg qua trinh thuy
phén. Xac dinh ham luong dudng khir tao ra bang phuong phap c6 s dung DNS. Két qua
thu dugc gitr cho thi nghiém tiép theo.

2.2.3. Khao sdat anh hwong cua pH

Céc yéu t6 duoc ¢ dinh: ndng d6 enzyme 5 Ul/g, nong dd co chat 1%, thoi gian thay
phan 60 phut, nhiét 6 dugc chon tur thi nghiém khao sat trude do.

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

. Cach tién hanh: 10 mL dung dich chitosan 1% dugc chinh pH theo cac muc khao sat
bang dung dich NaHCOj; bdo hoa. Luong enzyme dugc lay theo nong dd co dinh trén. Gia
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nl}iét chitosan va enzyme dén nhiét d(}~ da dugc chon trude do. Tron enzyme va 5:hitosan, u
hon hop, tinh thoi gian thuy phan. Mau sau thuy phén dugc dun soi 10 phat dé dung qua
trinh thiy phan. X4c dinh ham lugng dudng khir tao ra bang phuong phép c6 stt dung DNS.

2.2.4. Khado sat anh hwéng ciia nong dé co cht

Céc yéu t6 duogc ¢ dinh: ndng do enzyme 5 Ul/g, thoi gian thity phan 60 phut, nhiét do,
pH dugc chon tir thi nghiém khéo sat trude do.

Céc mirc ndng d6 co chat thay doi: 0,6%:; 0,8%; 1%, 1,2%; 1,4%.

Céach tién hanh: 10 mL dung dich chitosan dugc pha theo cac muc néng dd co chat khao
sat va duogc chinh dén pH da duoc chon tir thi nghiém khao sat truéc do. Lugng enzyme
duoc 1éy theo néng do cb dinh trén. Gia nhiét chitosan va enzyme dén nhiét d6 da duoc chon
trudc d6. Tron enzyme va chitosan, u hon hgp, tinh thoi gian thity phan. MAu sau thity phan
dugc dun s6i 10 phut dé ding qua trinh thuy phan. Xac dinh ham luong dudng khir tao ra
bﬁng phuong phap c6 st dung DNS.

2.2.5. Khao sat anh hwéng ciia nong do enzyme

Céc yéu té dugc cb dinh: thoi gian thiy phan 60 phit, nhiét do, pH, nong do co chat
duoc chon tir thi nghiém khao sat trudc do.

Céc murc ndng d enzyme thay d6i: 1 Ul/g, 3 Ul/g, 5 Ul/g, 7 Ul/g, 9 Ul/g.

Céch tién hanh: 10 mL dung dich chitosan duoc pha theo ndng do va duoc chinh dén pH
da duoc chon tir thi nghiém khao sat trude do. Lugng enzyme dugc lay theo cac mirc nong
d6 trén. Gia nhiét chitosan va enzyme dén nhiét do d3 duge chon trude do. Tron enzyme va
chitosan, i hdn hop, tinh thoi gian thay phan. Mau sau thity phan dugc dun soi 10 phat dé
dimg qua trinh thay phan. Xac dinh ham luong duong khir tao ra bang phuong phap c6 sir
dung DNS.

2.2.6. Khao sat anh huong cua thoi gian thuy phdn

Cac yéu td duoc ¢d dinh: nhiét do, pH, néng do co chat, néng d6 enzyme dugc chon tur
thi nghiém khao sat trudc do.

Céc muc thoi gian hay d6i: 30 phat, 60 phut, 90 phut, 120 phut, 150 phut, 180 phit.

Céch tién hanh: 10 mL dung dich chitosan duoc pha theo ndng d6 va dugc chinh dén pH
da dugc chon tr thi nghiém khao sat truéec d6. Lugng enzyme duoc léy theo n@)ng do da
dugc chon tur thi nghiém khéo sat trudc do. Gia nhiét chitosan va enzyme dén nhiét do da
duoc chon trudc d6. Tron enzyme va chitosan, i hdn hop, tinh thdi gian thity phan theo cac
mirc thoi gian thay d6i. Mau sau thity phan dwoc dun s6i 10 phut dé ding qué trinh thuy
phan. Xac dinh ham lugng dudng khir tao ra bang phuong phép c6 str dung DNS.

2.2.7. Phuong phap xdac dinh ham luwong duwong glucosamine (dwong khit) theo phwong phap
co su dung DNS (Dinitrosalicylic)

Phuong phap nay dya vao phan ng tao mau gitra duong khir voi thudce thir DNS trong
mdi truong kidm nong. Cudng d6 mau cia hdn hop phan g ty 1¢ thudn véi nong d6 duong
khir. Dya vao d thi duong chudn cua glucosamine tinh khiét v6i thude thir DNS dé tinh ham
luong duong khir ciia mau nghién ctru [8].

Puong khir dugc xac dinh theo mé ta cia Wood and Bhat (1988). Cu thé nhu sau, trén
déu 1 mL dung dich dudng can dugc phén tich va 3 mL thudc thir DNS trong 6ng nghiém
(6=18 mm). Pt 6ng nghiém vao bé cach thiy dang dun soi, sau 5 phut 1y éng nghiém ra
lam ngudi nhanh dén nhiét d6 phong. Po mat d6 quang & budc song 540 nm. Mﬁu dbi chimg
duoc tién hanh tuong tw nhung dung dich duong dugc thay thé bang nudc cat 1 1an. Puong
chuan duge xay dung trude d6 véi ndng d6 glucosamine chuan thay doi tir 0,1 - 0,5 mg/mL.
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Ham lugng duong khir ¢6 trong miu phan tich duoc tinh tir mdi twong quan giita mat do
quang va ham lugng duong khir da dung trude d6 [8].

2.2.8. Phan tich trong luong phan tir cua COS
Trong lwong phén tir cia COS dugc phan tich bang sic ky gel thim qua GPC (Gel

Permeation Chromatography) [3]. Thiét bi phéan tich sic ky gel thim qua: St dung may
HPLC 1100 ctia hang Agilent, ct Ultrahydrogel 500 (10 um, 300 mm x 7,8 mm).

Thong s6 phan tich miu:

Pha dong: bém CH;COONa/CH;COOH, p}}a acid acetic 0,5M, chinh pH 4 béng
CH;COONa 0,5 M, dinh mirc t6i Vagh muc 1 1it bang nudce khir ion, sau d6 loc qua mang loc
0,45 pm. Sau cung, danh si€u &m duoi bot khi trong 45 phtt.

Nhiét d6 10 cot: 40 °C.
Téc d6 dong pha dong: 1 mL/phiit.
Thé tich mau tiém: 20 pL.

2.2.9. Phdn tich thong ké

TAt ca céc thi nghiém duoc 1ap lai 3 1an, thuc hién theo thé thic hoan toan ngau nhién.
Két qua thu dugc xir Iy bing phan mém théng ké Statgraphic véi do tin cdy 95%. St dung
phuong phap xur Iy phan tich ANOVA, so sanh su khac biét cac gia tri trung binh dua trén
kiém dinh LSD.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia nhiét do

Két qua khao sat duoc thé hién qua Hinh 1. Khi thay phén tai nhiét d6 50 °C, ham luong
glucosamine dat cao nhit 1a 156,48 + 0,33 mg/g. Cac khao sat tai nhiét do 30 °C, 40 °C,
60 °C, 70 °C ham luong glucosamine thu dugc 1an luot 13 39,88 + 0,41; 97,80 + 2,00; 132,32
+0,44; 83,99 + 1,01 mg/g. Nhiét d6 50 °C dugc chon lam thi nghiém tiép theo.
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Hinh 1. Db thi thé hién sy thay ddi ham luong gl,ucosamine theo nhiét do, két qua dugc
tinh dya trén gié tri trung binh véi dQ léch ch}lén n=3;a,b,c,d,elacickytucdy
nghia sai biét v&€ mat thong ké (p < 0,05).

3.2. Anh huéng ciia pH

Két qua khao sat dugc thé hién qua Hinh 2. Khi thity phan tai pH 5, ham luong
glucosamine dat cao nhat 1a 168,91 £ 0,79 mg/g. Cac khao sat tai pH 4; 4,5; 5; 6; 6,5 ham lugng
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glucosamine thu duoc lan luot 1a 9,61 + 0,88; 75,09 + 0,49; 114,87 + 0,71; 154,63 + 0,67,
100,71 + 0,54 mg/g. pH 5,5 dugc chon lam thi nghiém ti€p theo.
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Hinh 2. D6 thi thé hién sy thay d6i ham luong glucosamine theo pH, két qua duoc tinh

dua trén gia tri trung binh véi d légh chuéq n=3;a,b,c,d,e, flacic ky tu cd y nghia
sai bi¢t vé mat thong ké (p < 0,05).

3.3. Anh huéng ciia ndng d co chit

Két qua khao sat dugc thé hién qua Hinh 3. Khi thuy phén tai nong d6 co chat 0,8%,
ham lugng glucosamine dat cao nhét 13 168,09 + 1,00 mg/g. Cac khao sat tai néng dd co chat
0,6%; 1%; 1,2%; 1,4% ham lugng glucosamine thu dugc lan luot 1a 146,07 + 0,93; 105,82 +
1,20; 73,04 + 1,61; 64,07 + 0,40 mg/g. Nong do co chat 0,8% duoc chon lam thi nghiém tiép
theo.
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Hinh 3. Db thi thé hién su thay ddi ham lugng glucosamine theo co chét, két qua duogc
tinh dya trén gia tri trung binh véi dQ léch chpén n=3;a,b,c,d,elacickytucoy
nghia sai biét vé mat thong ké (p < 0,05).

3.4. Anh huwéng ciia ndng dd enzyme

Két qua khao sat dugc thé hién qua Hinh 4. Khi thiy phan tai nong d¢ enzyme 9 Ul/g,
ham luong glucosamine dat cao nhat 1a 180,88 + 3,20 mg/g. Tuy nhién, khong cé su khac biét
tai nong d6 enzyme 7 Ul/g v6i ham luong glucosamine 1a 180,01 + 2,01 mg/g. Cac khao sat tai
né)ng d6 enzyme 1, 3, 5 Ul/g ham luong glucosamine thu dugc lan luot 1a 101,05 + 4,54;
128,71 + 3,45; 170,89 + 4,81 mg/g. Nong do enzyme 7 Ul/g duoc chon lam thi nghiém tiép theo.
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Hinh 4. D6 thi thé hién sy thay doi ham luong glucosamine theo enzyme, két qua duoc
tinh dya trén gia tri trung binh v6i d6 1éch chuan n =3; a, b, ¢, d la cac ky tu ¢6 y nghia
sai biét v€ mat thong ké (p < 0,05).

3.5. Anh hudng ciia thoi gian thiy phian

Két qua khao sat duoc thé hién qua Hinh 5. Khi thity phan ding tai thoi diém 180 phut,
ham luogng glucosamine dat cao nhat 1 190,76 + 3,10 mg/g. Tuy nhién khong c6 su khac biét
khi thity phan dimg tai thoi diém 150 phat v6i ham luong glucosamine 1a 190,26 + 2,49 mg/g.
Cac khao sat khi thiry phan dimg tai thoi diém 30, 60, 90, 120 phut ham luong glucosamine thu
duoc 1an luot 1a 71,52 + 3,21; 140,87 + 2,51; 162,63 + 1,54; 180,53 + 2,00 mg/g. Thoi gian
thity phan duoc chon 1a 150 phut. Két qua nghién ctru nay twong dong véi nghién ciru trude do
cua Jeon va Kim (2000) [7].
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Hinh 5. D4 thi thé hién sy thay d6i ham luong glucosamine theo thoi gian, két qua duoc
tinh dya trén gia tri trung binh véi dc} léch ch}lén n=3;a,b,c,d,elacickytucoy
nghia sai biét vé mat thong ké (p < 0,05).

3.6. Két qué phan tich trong lwong phén tir sau qua trinh thily phan

Theo Nguyén Anh Diing (2012), chitosan khdi lugng phan tir thip c6 phan tir lugng
trung binh khéi (Mw) tir 10.000 Da dén 100.000 Da, chitooligosaccharide hoa tan duoc trong
nuée ¢6 Mw nho hon 10.000 Da [9]. Két qua phén tich trong luong phén tir cho thiy
chitosan ban dau c6 trong lugng phan tir thap ¢6 Mw trung binh 1a 24.291 Da, sau khi thity
phan thu dugc COS c6 Mw trung binh 14 4.325,8 Da, d¢ phéan tan cia mau COS kha dong
nhét khi chi s6 D bang 1 (Bang 1). Két qua phén tich cho thdy COS c6 kha ning hoa tan
trong nudc. Két qua phén tich cdu trac bé mit bang SEM va trong luong phan tr bang GPC
clia mau chitosan trudc va sau thity phan duoc thé hién qua Hinh 6 va 7.
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Bdng 1. Két qua phan tich sic ky gel thim qua ctia mau Chitosan va COS

Mau M, (g/mol) M, (g/mol) M,, (g/mol) D (ﬂ)
Mn

Chitosan 2,4291 x 10* 1,8656 x 10* 2,4291 x 10* 1,3021

CoS 43258 x 10° 4,0001 x 10° 43258 x 10° 1,0814

M, 14 phan tir lugng trung binh nhét, M, 1a phén tir lwong trung binh sé.

Hinh 6. Anh SEM cho thay ciu trac bé mit cua chitosan trude va sau thiy phan
A: chitosan ban dau, B: chitosan sau khi thuy phan

A . B
5 H
5 g2
2 o0 ®
10¢ e 50t P 5e° 1e?
Molar mass [D] Molar mass [D]

Hinh 7. Két qua phan tich trong lugng phan tir chitosan (A) va COS (B) bang GPC

4. KET LUAN

Nghién ctru di tim duoc thong sb thich hop cho qué trinh thiy phan chitosan tao
oligochitosan hoa tan trong nwdc nhu sau: nhiét d6 50 °C; pH 5,5; néng do co chét 0,8%;
hoat tinh enzyme 7 Ul/g, thoi gian thity phan 150 phat. Két qua phan tich khéi lugng phan tir
trung binh cta COS sau khi thuy phan 1a 4.325.8 Da. Két qua nghién ctru nay 1a co s¢ dé tdi
vu hoa qua trinh thuy phan bang phuong phap quy hoach thuc nghiém hoic c6 thé trién khai

ung dung tao bdt COS tan trong nudc.

Loi cam on: Nghién ciru nay dwoc tai tro boi Quy phat trién Khoa hoc va Cong nghé Quoc

gia (NAFOSTED) trong dé tai ma sé6 106-NN.02-2014.87.
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ABSTRACT

RESEARCH OF CHITOSAN HYDROLYSIS BY CELLULASE
TO PRODUCE CHITOOLIGOSACCHARIDE

Bui Van Hoai'**, Dao An Quang', Nguyen Thi Nam Phuong’,
Vo Dinh Nguyen', Tran Thi Kim Quyen', Ngo Dai Nghiep®
'Ho Chi Minh City University of Food Industry

University of Natural Science Ho Chi Minh City-VNU
*Email: hoaibv@cntp.edu.vn

To increase the water solubility of chitosan and the potential application for many good
products for human health is the primary objective of this study. Cellulase is non-specific
enzyme used in this study, the reducing sugar content is determined using the DNS method,
the molecular weight of chitooligosaccharide (COS) is determined by gel permeation
chromatography (GPC). The research shows that the suitable parameters for the hydrolysis
process include: temperature (50 °C), pH (5.5), substrate concentration (0.8%), enzyme
activity (7 Ul/g), hydrolysis duration (150 minutes). Average molecular weight of COS is
4,325.8 (Da). The research results may be applied to produce COS.

Keywords: Chitooligosaccharide, chitosan, cellulase, hydrolysis.
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