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NGHIEN CUU TONG HQP CHAT GIU AM VA LAM PAC N-SUBSTITUTED
CHITOSAN DUNG TRONG LINH VU'C THUC PHAM VA Y DUQC

TOM TAT

Muc tiéu: Ché tao dan xuat
N-substituted chitosan (N-CMCh) tan trong nwéc
to phan (rng alkyl héa chitosan bang tac nhan acid
monochloroacetic. Khao sat diéu kién phan (rng va
tinh chéat ciia N-CMCh.

Phwong phap: Céu tric cia N-CMCh duwoc
xac dinh bang phd héng ngoai (IR) va phd céng
hwéng tir hat nhan (NMR). Bé nhét clia dung dich
N-CMCh dwoc xac dinh bang nhét ké Otswald. Do
hut Am va d6 hoa tan dwoc xac dinh bang phwong
phap khéi lvong.

Két qua: Ché tao dwoc N-CMCh t& phan
rng cla chitosan vé&i acid monochloroacetic &
nhiét dd 100°C, pH = 8,0-9,0; ty Ié chitosan/acid
monochloroacetic tir 1/1 dén 1/3, trong thoi gian 3
gi®&’. N-CMCh c6 d6 hut dm dat 7%; d6 hoa tan trong
nuwéc dat 0,83 gam/100ml, trong dung dich chira
Na* la 0,72 gam/100ml va trong dung dich chira
Ca?* dat 0,55 gam/100ml; Dung dich N-CMCh 6n
dinh sau 4 tuan bao quan & nhiét d6 phong.

Tw khoa: Chitin, Chitosan, N-substituted chitosan

SYNTHESIS OF N-SUBSTITUTED CHITOSAN
DERIVATIVE FOR USING AS MOISTURIZERS
AND THICKENERS IN THE FOOD, MEDICAL
AND PHARMACEUTICAL FIELD

ABSTRACT
Objective: Preparation of
N-substituted chitosan derivatives (N-CMCh)

from alkylation of chitosan by monochloroacetic
acid. The reaction conditions of the alkylation and
properties of N-CMCh have also been investigated.

Method: Chemical structure of N-CMCh was
investigated by Infrared (IR) and Nuclear Magnetic
Resonance (NMR) spectroscopy. The viscosity
of N-CMCh was determined using Otswald
Viscometer. The moisture content and solubility
of N-CMCh were determined by mass analysis
method.

1.Trrong Pai hoc Y Dwoc Thai Binh
*T4c gia chinh: Nguyé&n Tién An
Email: nguyentienanvhh@gmail.com
Ngay nhan bai: 11/01/2024

Ngay phan bién: 06/03/2024

Ngay duyét bai: 11/03/2024

Nguyén Tién An'*

Results: N-CMCh derivative has been
synthesized from the alkylation of chitosan by
monochloroacetic acid. The optimal alkylation
conditions were temperature of 100°C, pH value in
the 8.0-9.0 range; chitosan/monochloroacetic acid
weight ratio of 1/1 to 1/3 (w/w) and the reaction time
of 180 minutes. N-CMCh derivative has a moisture
value of 7%, its solubility in distilled water, sodium
ion and calcium ion solutions of 0.83; 0.72 and 0.55
gram, respectively. The N-CMCh solutions were
stable for 4 weeks at room temperature.

Keywords: Chitin, Chitosan,
N-substituted chitosan

I. DAT VAN BE

Chitin [poly-B-(1-4)-2-acetamido-2-deoxy-D-

glucopyranose] la mot trong nhirng polysaccharid
vé&i trlr lwong 1&n chi sau cellulose, cé trong vé cla
cac loai dong vat giap xac nhw vé tdm, mai cua,
mai muc... Chitosan la san phdm deacetyl héa
chitin. Chitin/chitosan co6 tinh hoa hgp sinh hoc,
phan huy sinh hoc, khang khuan, kich thich sinh
trwdng thuc vat,... nén da dwoc quan tdm nghién
ctu rng dung trong nhiéu linh vwc nhw y duorc,
my pham, céng nghiép thwc phdm, néng nghiép,
cébng nghé moéi trwdng...vv [1]. Mac du vay, ng
dung cla chitin, chitosan con han ché do kha
nang hoa tan kém trong nwéc. Chinh vi vay, trong
nhirng n&m gan day nhiéu nghién ciru thuc hién
dé bién dbéi héa hoc chitin, chitosan dé tao ra cac
san pham c6 kha nang tan trong dung méi thong
thwdng dac biét 1a nuwéc dé mé rébng pham vi trng
dung cla noé [2]. Mot sb dan xuét tan trong nwédc
don gidn cda chitosan da dwoc téng hop nhw dan
xuét N-carboxybutyl chitosan [3]; N-carboxyetyl
chitosan [4]; N-carboxymethyl chitosan [6] va dan
xuét N,N-dicarboxymethyl chitosan [5] v&i cac (rng
dung chd yéu nhw chét lam lanh vét thwong, gitp
tai tao md xwong, chat mang thubc, chat bdo quan
thwe phdm, chét hap phu...vv [1].

Trong s6 cac dan xuét tan trong nwéc, N-CMCh
da dwoc tbng hop tir phan (rng cla chitosan va
acid glyoxylic. Tuy nhién, nghién ctru chwa dé cap
dén hiéu suat phan (rng ciing nhw tinh chét cda
san pham thu dwoc. Bén canh d6 cac hoa chat st
dung trong nghién ctru cé dodc tinh cao nén cé thé
gay han ché viéc &ng dung san pham trong linh
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vuc thwe phdm va y dwoc [6]. Cho dén nay, viéc
nghién ctru ché tao N-CMCh tir chitosan va acid
monochloroacetic hau nhw chwa dé cap vé hiéu
suat phan (rng cling nhw tinh chat ctia san pham
(kha nang git* am va tao nhét cla san phadm dé
&ng dung san pham trong linh vwc thwe phdm va
y dwoc). Chinh vi vay, nghién clru nay duoc thuc
hién nham ché tao va khao sat tinh chat cua vat
lieu N-CMCh tir phan (ng cla chitosan va acid
monochloroacetic.

II. POl TUQONG VA PHUONG PHAP
NGHIEN cUU

2.1. Nguyén liéu, hoa chét va trang thiét bj

Nguyén liéu, héa chat

Nguyén liéu va hoda chat chinh dwoc dung trong
nghién ctu gdm: acid monochloroacetic, natri
hidrocarbonat, natri hydroxid, acid clohydric, acid
acetic, calci clorid, carboxymethyl cellulose (CMC)
(cta hang Merck - Blrc). Chitosan tach tir vé tom.

Trang thiét bj

Céc thiét bi phan tich chinh dwoc st dung trong
qué trinh nghién ctru gdm: May quang phé héng
ngoai FTIR IMPACT-410; Phé cong huwdng tir hat
nhan Bruker Avance-500 MHz (Vién Hoa hoc —
Vién Khoa hoc va Céng nghé Viét Nam). Thiét bi li
tam tdc do cao, thé tich mau 5 ml: KUBOTA 2420
— Nhat Ban; dung cu do dé nhét Ostwald (Trudng
Dai hoc Y Dwoc Thai Binh).

2.2. Phwong phap thwec nghiém

2.2.1. Téng hop dan xuat N-substituted
chitosan

Quy trinh tbng hop dan xuat N-CMCh dwoc thuc
hién nhw sau: Cho 1 gam chitosan vao cbc thly
tinh loai 200ml, dat 1én may khudy tr c6 gia nhiét;
Thém vao cbéc 100 ml nwéc cat; Thém 0,1 gam
acid monochloroacetic, khudy déu dén khi chitosan
tan hoan toan; sau d6 thém tiép 0,9 gam acid
monochloroacetic con lai, khudy déu; Tiép theo
cho twr tir dung dich NaHCO, 10% vao céc dén khi
dung dich c6 pH = 8,0-9,0; Bun néng hén hop dén
nhiét 6 s6i dé thwe hién phan tng (thdi gian dun
s6i khodng 3 gi®); Khi phdn (ng két thuc, li tam dé

Il. KET QUA
3.1. Ché tao dan xuét N-substituted chitosan

loai bd phan khong tan, phan dung dich thu dwoc
cho vao 200ml dung dich ethanol 90° dé két tda
san phdm phan &ng. Rira két ttia 3 Ian bang dung
dich ethanol 90°, sau dé séy kho & nhiét d6 60°C
thu dwoc N-CMCh. Ghi phd IR va NMR dé chirng
minh sy hinh thanh dan xuat N-CMCh.

Céc yéu td dwoc khao sat gdbm nhiét d6 phan
trng (30, 50, 70 va 100°C), thdi gian phan rng
(1; 1,5; 2; 3 va 4 giv); ty 1&8 khéi lwong chitosan/
acid monochloroacetic (1/0,5; 1/1; 1/1,5; 1/2 va 1/3
w/w) va pH méi trwong (7; 8; 9; 10; 12). Hiéu suét
phan (rng theo cong thirc H = [(m1-m2)/m1]"100%.
Trong d6 m1 la khéi lwong chitosan ban dau; m2 l1a
khi lwgng chitosan chwa tham gia phan ng.

2.2.2. Khéo sdt tinh chat cua N-substituted
chitosan

Do hut am: D6 hut &m clia N-CMCh duwoc xac
dinh dwa vao sy thay ddi khéi lwong clia mau trudc
(a) va sau khi sdy (b) & nhiét d6 60°C, thdi gian 3
gi®; ham lwong &m (HA) dwoc tinh theo cong thire
HA = [(a - b)/a] 100%.

Do hoa tan: Kha nang hoa tan ciia N-CMCh trong
mdi trro'ng nwédc cé mat cla cac ion khac nhau,
quy trinh dwoc thwe hién nhw sau: Chuén bj 3 céc
c6 chtra 100ml nwédc cat, 100ml dung dich chwa
ion Na* 0,1M va 100ml dung dich chtra ion Ca?*
0,1M; Cho vao méi cdc 1 gam N-CMCh; khudy déu
trong th&i gian 30 phut & nhiét d6 phong; Loc (li
tam) tach phan khéng tan, rira sach, say khd, can
dé xac dinh d hoa tan cia N-CMCh.

Do nhét: Hoa tan 0,3 gam N-CMCh trong 100ml
nwédc hodc dung dich nghién clru. D6 nhot cla
dung dich N-CMCh duoc xac dinh bang phwong
phap do thoi gian chay clia dung dich qua 6ng mao
quan st dung nhot ké Ostwald. Ddng thoi véi qua
trinh trén, thwc hién do thoi gian chdy clha dung
dich CMC & cuing diéu kién dé so sanh.

D6 6n dinh: Hoa tan hoan toan 0,3 gam N-CMCh
vao 100ml nwéc cat. Do thdi gian chay cia dung
dich bang nhot ké Ostwald tai cac thoi diém: sau
khi hoa tan; 1 tudn; 2 tuan va 1 thang bdo quan.
DPoéng thdi véi qua trinh trén, thwe hién do thdi gian
chay cla dung dich CMC dé so sanh.

3.1.1. Phan (rng tong hop N-substituted chitosan

Dan xuét N-substituted chitosan dwoc tao ra tir phan (rng alkyl hoa tryc tiép chitosan st* dung tac nhan
phén (rng acid monochloroacetic (CICH,COOH) trong mdi trwéng pH = 8,0 = 9,0 & 90°C. Phén (rng xay

ra nhw sau:
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Phé héng ngoai: Phd hdng ngoai ctia dan xuét N-substituted chitosan dwoc trinh bay trén hinh 1.
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Hinh 1. Phé héng ngoai cta dan xuat N-CMCh
T phd ctia d&n xuit N-CMCh (hinh 3.1) cho thdy, ngoai cac peak d&c trwng cho chitosan ban dau cé
sw xuét hién peak & 1726,96cm™" dac trwng cho dao déng hoa tri ctia nhém C=0 acid. Két qua nay cho
thay da téng hop dwoc dan xuat N-CMCh [7], [8].
Phd cong huéng tir hat nhan: Phd 'H va *C-NMR ctia N-CMCh dwoec trinh bay lan lwot trén cac hinh 2.

CMC-D20-1H AN .CMC-D20-C13CPD

o v

R e e I i AL s
Hinh 2. Phé "H-NMR va *C-NMR ctia N-CMCh
CAu truc ctia san pham bién tinh cé thé minh hoa nhw sau:

N(CH,COOH),

Tin hiéu peak phd trén hinh 2 duwoc quy két nhu sau:

'H-NMR: H1 (8 4,50ppm); H1'+ H1” (8 4,60ppm); H6a (5 4,253ppm); HEb (5 4,230ppm); H3, H4 (3
3,919; 3,929ppm); H5 (& 3,693ppm); N(CH,COO-); (5 3,730ppm); NHCH,COO- (& 3,649ppm); H2 (&
3,347ppm); H2'+H2"(8 3,200ppm); HOD (5 4,703ppm); CH,CO- (5 1,90ppm).

3C-NMR: -NH-CH,COO0-(5 59,91ppm); -N(CH,COO0-), (5 61,32ppm); C6+C6’'+C6” (5 68,64; 69,60ppm);
C2'+C2” (8 70,29-70,86ppm); C2 (8 71,23; 71,63ppm); C3+C3'+C3” (8 71,23-74,03ppm); C5+C5” (6
75,02; 75,10ppm); C4+C4’+C4” (5 78,36ppm); C1 + C1’+C1” (5 102,10; 102,41ppm); CO cua -COCH, va
-COOH (6 177,93-179,95ppm).

3.1.2. Khao sat diéu kién phan trng

a) Nhiét dé6 phan trng

Tién hanh nghién ctru dbi véi cac hé phan ing s dung ty & khdi lwong chitosan/acid monochloroacetic
(CS/MCA) Ian lwot 1a 1/1; 1/2 va 1/3. Cac phan tng duoc thuc hién trong méi trwerng pH=8-9; thai gian 3
gid v&i nhiét do khao sat thay ddi tlr 30 dén 100°C. Hiéu suat phan (rng duoc tinh theo cong thirc trong
phan thuc nghiém. Két qua khao sat dwoc trinh bay & hinh 3.
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Hinh 3. D6 thi biéu dién sw thay déi hiéu suat phan trng theo nhiét dé

Két qua thu dwoc cho thay, khi thwe hién phan (ng & nhiét d6 90-100°C, hiéu suat phan (rng dat gia tri
cao nhat va gan nhuw toan bo chitosan chuyén thanh N-CMCh, tan hoan toan trong nwéc.
b) Thoi gian phan teng

Két qua khao sat anh hwéng cuia thoi gian dén hiéu suat phan (rng (tinh theo chitosan) duoc trinh bay
trén hinh 4.
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Hinh 4. Bé thi biéu dién sw thay déi hiéu suat phan tng theo thoi gian

Tur két qua thu dwoc & trén cho thay, dbi véi ca hai hé phan &ng, khi tdng thdi gian phan &ng thi hiéu
suat tang.

3.1.3. Khao sat anh hwéng cua ty 1é ciu tir dén kha nang phan &ng

Hiéu suat phan (rng tdng hop N-CMCh khi ty |& cAu tt phan (rng thay déi dworc trinh bay trén hinh 5.
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Hinh 5. Anh hwéng cua ty Ié cau tir chat tham gia phan eng
Két qua thu dwoc & trén cho thay, khi tdng lwong acid monochloroacetic thi hiéu suat phan (rng téng lén
va dat trén 87% khi lwgng acid monochloroacetic st dung tir 1,0 dén 3,0 gam tinh cho 1 gam chitosan.
c) pH méi truvorng
Su thay dbi hiéu suat phan &ng theo pH khi st dung cac hé phan (rng cé ty 1& chitosan va acid
monochloroacetic 1a 1/1,0 va 1/3,0 dwoc biéu dién trén hinh 6.

W CS/MCA=1/1 = CS/MCA=1/3
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Hinh 6. Anh hwéng cua pH dén hiéu suét phan tng

58



TAP CHi Y DUO'C THAI BINH, SO 10 - THANG 3 - 2024

Két qua cho thay, dbi v&i cac mau nghién cliru cé ty 1& khdi lwong CS/MCA thay dbi tir 1/1,0 dén 1/3,0
khi pH clia hé tang dén 9,0 thi hiéu suat phan (rng déu tang; khi pH tadng dén 10 thi hiéu sut phan (ng
c6 xu huwéng giam.

3.2. Khao sat tinh chat cia N-substituted chitosan

a) D6 hat 4m

San phdm N-CMCh thu dwoc khi st dung chitosan va acid monochloroacetic theo ty 1& khdi lwong CS/
MCA = 1/1; 1/2 va 1/3 (w/w); phan tng dwoc thwc hién & 100°C trong khoang th&i gian 3 gio dwoc xac
dinh d6 hut &m, két qua dwoc trinh bay trén hinh 7.

30

25

20

'm H R l

CS/MCA=1/1 CS/MCA=1/2 CS/MCA= 1/3

Ham am (%)
=
w

[
o

wu

Mau
Hinh 7. D6 hat 4m cua N-substituted chitosan va carboxymethyl cellulose

Két qua thu duwoc cho thdy N-CMCh c6 dd hat &m kha cao, dat tir 4 dén 7% (so v&i dd hut Am cia CMC
& cung diéu kién 1a 9%).

b) Do hoa tan

Nghién ctru kha nang hoa tan ctia N-CMCh trong méi trwdng nwédc cé mat clia cac ion khac nhau dwoc
thwre hién theo quy trinh trong phan thyec nghiém. Két qua dworc trinh bay trén bang 1.

Bang 1. D6 hoa tan cua dung dich N-CMCh va CMC

- D6 hoa tan (g/100ml)
Mau Trong nwéc | Trong dd Na* | Trong dd Ca?
N-CMCh1 (CS/MCA=1/1) 0,68 0,62 0,43
N-CMCh2 (CS/MCA=1/2) 0,72 0,67 0,49
N-CMCh3 (CS/MCA=1/3) 0,83 0,72 0,55
CMC 0,97 0,90 0,62

Két qua trén cho thay, dd hoa tan ctia N-CMCh trong nwéc cao hon khi hda tan trong dung dich cé
chtra ion Na+, Ca2+-
c) D6 nhét
Két qua do thoi gian chdy ctia dung dich N-CMCh va CMC dwoc trinh bay trén bang 2.
Bang 2. Thoi gian chay cua dung dich N-CMCh va CMC

) Thei gian chay (s)

Mau Trong nwéc | Trong dd Na* | Trong dd Ca?
N-CMCh1 (CS/MCA=1/1) 103 71 59
N-CMCh2 (CS/MCA=1/2) 110 74 67
N-CMCh3 (CS/MCA=1/3) 117 79 72

CMC 125 118 77

Két qua trén cho thay, sw thay dbi thdi gian chay (twong rng véi dd nhét) clia dung dich N-CMCh twong
tw v&i dung dich CMC: trong nuwéc cé gia tri lon nhét va giam dan khi trong dung dich c6 ion Na*, Ca?*.

d) Do 6n dinh

D6 6n dinh cha dung dich dwoc danh gia théng qua viéc theo déi d6 nhét (biéu thi qua thei gian chay
cta dung dich trén nhot ké Ostwald) cia dung dich nghién ciru. Két qua dworc trinh bay trén bang 3.3.
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Bang 3.3: Thoi gian chay cua dung dich N-CMCh va CMC

My ‘ Thoi ‘gian chay gs) ‘

Ban dau | 1 tuan 2 tuan 4 tuan
N-CMCh1 (CS/MCA=1/1) 103 97 94 93
N-CMCh2 (CS/MCA=1/2) 110 109 106 105
N-CMCh3 (CS/MCA=1/3) 117 113 108 102
CMC 125 121 117 116

Két qua thu dwoc & trén cho thay, sau 4 tuan khao sat thdi gian chay cla dung dich thay déi khéng
nhiéu, diéu nay cho thay d6 nhét clia dung dich cac mau nghién nghién cru (dung dich N-CMCh) twong

déi én dinh.
IV. BAN LUAN
4.1. Ché tao dan xuat N-substituted chitosan

Dan xuit N-CMCh da dwoc cac tac gid Muzzarelli
va cong sw [7] tbng hop di tir chitosan va acid
glyoxylic st dung tac nhan khtr NaBH4. Hiéu suét
phan &ng dat khodng 15% tan trong nuwéc con
lai 14 ton tai & dang gel. Tac gid M. Rinaudo va
cong sw [2] cling da tién hanh téng hop N-CMCh
theo phwong phéap trén, nhwng két qua thu duoc
N-CMCh tan hoan toan trong nwéc véi hiéu suat
dat gan 100%. Mé&c du vay, viéc tdng hop N-CMCh
c6 mot s6 han ché nhw chi phi cao, st dung cac
hoa chét ddc hai gay han ché tinh trng dung clia sén
pham d&c biét trong linh vwc y dwoc va cong nghé
thwc phém. Trong nghién ctru nay, N-CMCh dugc
ché tao theo mét phwong phap khac, st dung phan
&ng alkyl héa trye tiép st dung tac nhan phan tng
la acid monochloroacetic trong méi truéng kiém.
Do phan &ng chitosan va acid monochloroacetic
xay ra & diéu kién di thé nén dé tang hiéu suét
phan (rng, chitosan ban dau dwoc hoa tan trong
dung dich acid monochloroacetic dé pha v& céu
truc két tinh chat ché va lam tang dién tich bé mat
phan (rng va do d6 dé tham gia phan (rng v&i acid
monochloroacetic dé tao ra N-CMCh tan hoan toan
trong nwéc. Sy hinh thanh N-CMCh dwoc chirng
minh béng phd héng ngoai v&i sw xuét hién peak
& 1726 cm-1 dac trwng cho dao ddng hoa tri cia
nhém C=0 acid. Két qua nay twong tw vdi cong
bd ctia M. Rinaudo va cong s [2]. Phan tich phé
céng hwéng tr hat nhan cho thay, phd 1H-NMR
ctia N-CMCh da co sw thay ddi so véi phd 1H-NMR
cla chitosan [8] do Ia sw xuat hién cla cac peak
hap thu d&c trwng & ving 3,649 ppm va 3,730
ppm dwoc quy két 1a peak hdp thu dac trwng cla
proton trong nhém -CH2COO- clia dan xuét thé hai
lan (tao ra N,N-diCMCh) va dan xuét thé mot lan
(tao ra dan xuét N-monocarboxymethyl chitosan:
N-monoCMCh) twong ¢ng. Két qud nay twong
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ddng v&i cac nghién clru trwde day vé ché tao cac
dan xuét cta chitosan da dwoc cong bd, khi tao ra
san pham thé thi luén ton tai ddng thdi cac don vij
cAu tric ma & dé cé mat dé nhom thé khac nhau
[6], [7], [9]. Twong tw, trén phd 13C-NMR so Voi
phd clia chitosan ban dau cé sw xuét hién ctia peak
tai 59,91 ppm va peak tai 61,32 ppm (tin hiéu cua
C trong nhém -CH2COO- ctia dan xuét thé hai lan
va thé mét 1an). C4c tin hiéu con lai d&c trwng cho
cac nguyén tr carbon cla vong glucopyranose va
déu co dac diém la cac peak kép (peak twong trng
v&i vong glucopyranose c6 nhém thé va khong cé
nhém thé). Nhan dinh sw tach dinh tin hiéu cia cac
nguyén t&r carbon trén phé 13C-NMR ciing twong
tw v&i cac trudng hop tdng hop cac dan xuét thé
khac cuda chitosan [5], [7], [10], [11].

Nhiét dd phan tng la mét trong nhirng yéu tb
quan trong khéng nhirng cé anh huéng rét Ién dén
hiéu suat phan (rng ma con anh huéng truc tiép déi
véi tinh chét clia san phdm dac biét la trong nhirng
phan (rng v&i sy c6 mat clia tac nhan phan (rng la
mot polymer. Trong mdi phan (rng héa hoc déu coé
mot hang rao thé ndng va chi khi cac tac nhan phan
&ng c6 du ndng lwong dé vwot qua hang rao thé
nang do thi phan (rng mai xay ra vé méat déng hoc.
Trong trwéng hop nay, nang lwong duwoc cung cap
dwdi dang nhiét nang tir bén ngoai hé. Khi nhiét
do tang, nang lwong cla cac ciu tr nhan dwoc
tang lén du dé phan trng xay ra. Ngoai ra, kha nang
phén trng con phu thubc vao xac suat va cham cua
cac cau tir tham gia phan rng. Sw va cham lai ty
|& thuan v&i nhiét dd va néng dd clia cac cu tr co
maét trong hé. Khi néng dé acid monochloroacetic
tang thi xac suét va cham co hiéu qua tang nén
hiéu suét phan (ng ting. Nhiét do ting lam gidm
dd nhét ctia dung dich va tang chuyén dong nhiét
cla cac cau tlr tham gia phan &ng va do d6 lam
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tang sw va cham, diéu nay thuan lgi cho phan &ng
xay ra [9], [12].

Hiéu sudt phan &ng tdng hop N-CMCh ciing
chiu anh hwéng cda ty & cu tir tham gia phan
tng. Trong nghién ctru nay khi tadng lwgng acid
monochloroacetic thi hiéu suat phan &ng tang I&n
va dat trén 87% khi lwgng acid monochloroacetic
st dung tr 1,0 dén 3,0 gam tinh cho 1 gam
chitosan. Két qua nay cé thé dwoc gidi thich nhw
sau: O ty & CS/MCA = 1/0,5; hiéu suat phan rng
tinh theo chitosan dat nhd hon 70% c6 thé la do
chitosan chwa phan (rng hodc phan t& chitosan da
phan (*ng nhwng chwa dd dé tan hoan toan, do do
khi loc phan chitosan khéng phan (rng sé cé mot
phan san phdm thé v&i do thé nhé; Khi lwong MCA
tang lén, do thé cta san pham N-CMCh tang, da dé
phan tlr nay cé thé hoa tan trong nwéc, do dé hiéu
suét phan &ng tang 1én [5], [10], [14].

Phan (rng tdng hop N-CMCh chiu tac dong cta
pH moi trworng. Két qua nghién ctru cho théy, trong
moéi trwdng c6 pH t 6,5 dén 7,0 phdn ng khong
xay ra nén hiéu suat phan (rng gan bang 0. Khi
pH tang lén thuan Igi cho phan rng xay ra vi khi
dé nguyén tlr nito cia nhom NH khong bj proton
héa. Tuy nhién khi pH tdng cao hiéu suét phan &ng
gidm rat nhanh. Sy gidm nhanh cla hiéu suét phan
&ng khi pH ting cé thé la do khi dé xay ra phan
(rng thay phan nhém halogen (Cl) ctia phan t&r acid
monochloroacetic lam giam lwgng tac nhan phan
tng. Nhan dinh nay twong tw vé&i cac nghién ciru
tdng hop dan xuét clta chitosan thong qua phan
tng alkyl hoa [15].

4.2. Khao sat tinh chat cua dan xuat N-substi-
tuted chitosan

Nghién ciru cho thdy, N-CMCh cé dd hat dm
kha cao, dat tr 4 dén 7% (so v&i dd hat dm cla
carboxymethyl cellulose & cuing diéu kién 1a 9%).
Két qua nay dwoc giai thich la do d6 hat dm cla vat
liéu phu thudc vao sy cdé mat cila nhém chirc cé do
phan cuc cao trong phan t, khi s6 nhém chire d6
tang 1&n thi kha nang hut &m ctia phan t& ciing téng
lén. Chinh vi vay, dan xuat N-CMCh thu dwoc tir
phan &ng cla chitosan véi acid monochloroacetic
voi ty 1& 1/3 (w/w) cé dd thé cao hon, s nhém
carboxyl I&n hon, nén khd nang hat dm sé tang
lén. Diéu nay twong tw vé&i nghién ctru ctia Katiany
Mansur Tavares va cdng sy khi nghién cliru mang
tao ra t carboxymethyl cellulose [16].

Nghién ctu kha néng hoa tan cho thay, do
tan cta N-CMCh co gia tri khac nhau trong cac méi

trwdng khac nhau; Khi dé thé cia N-CMCh tanglén,
sd nhém phan cwc manh tang nén kha nang hoa
tan ctia N-CMCh tang: Mau N-CMCh tan tét trong
nwéc (d6 tan tang tir 0,68 dén 0,83 gam/100ml) va
trong dung dich c6 chira ion Na+ (do tan tang tw
0,62 dén 0,72 gam/100ml); Trong mdi trudng cé
chta ion Ca2+, do tan cla cac mau giam xubng
didu nay co thé 1a do sy cé mat cla ion da dién tich
(dién tich +2) lam tang sw twong tac tinh dién gitra
cac nhém carboxyl (dién tich -1); ion Ca2+ déng
vai trd nhw cau néi lién két gitra cac nhém carboxyl,
lam giam tinh linh déng clia cac nhém nay va ca
tinh linh déng cta phan t&r N-CMCh.

Nghién ctru xac dinh d6 nhét cia N-CMCh cho
thay, khi do thé cia N-CMCh tang thi thdi gian chay
cla dung dich qua nhét ké Ostwald tang; trong
dung dich chra ion Na*, Ca?* thdi gian chady cla
cac mau nghién clru twong ng giam. Diéu nay
phu hop v&i nghién ctru d6 tan cia N-CMCh trong
cac moi trwong khac nhau & trén; trong dung dich
chtra ion Na*, Ca?*, d0 tan ciia N-CMCh gidm nén
ndng d6 dung dich gidm, va do d6 d6 nhét clia dung
dich gidm. Tinh chat nay ctia N-CMCh twong ty voi
CMC trong cac méi trwdng chlra cation kim loai,
CMC c6 thé twong tac véi cac cation kim loai lam
gidm d6 nhét va eng dung trong viéc tach cation
kim loai, cac phdm mau trong dung dich nwéc [17].

D6 nhét cia dung dich polymer phu thudc vao
ndng dd, nhiét d9, pH moi trwdng cling nhw dac
diém clu tao, chu tric va khdi lwong phan to
polymer. Trong nghién ctu nay, do cac mau khao
sat trong cung diéu kién nén yéu t6 khdi lwong phan
t&r polymer déng vai trd quan trong anh hwéng dén
dd &n dinh dd nhot cta dung dich. Nhw vay co thé
nhan thay rang, trong th&i gian nghién ciru phan to
N-CMCh it b phan hay (gay giam khéi lwong phan
ttr) nén d6 nhot dwoc gitr &n dinh. Két qua nay
twong ty v&i nghién clru clia Sumira va cong s
khi nghién cru carboxymethyl cellulose rng dung
lam phu gia trong san xuat banh [18].

V. KET LUAN

D4 ché tao dwoc vat liéu N-CMCh tir phan tng
cla chitosan v&i acid monochloroacetic voi hiéu
suat cao & diéu kién nhiét 6 100°C, pH = 8-9, ty
I& chitosan/acid monochloroacetic ttr 1/1 dén 1/3
(w/w), trong thoi gian 3 gio. Vat liéu N-CMCh cé
dod hut &m dat 7%; do hoa tan trong nwéc dat 0,83
gam/100ml, trong dung dich ch&*ra Na+ la 0,72
gam/100ml va trong dung dich chira Ca2+ dat 0,55
gam/100ml; Dung dich N-CMCh én dinh sau 4 tuan
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bdo quan & nhiét d6 phong. Véi tinh chét tuwong
tw CMC, sy ché tao thanh cong N-CMCh mé& ra
kha nang (rng dung cao cuta vat liéu nay voi vai trd
chét gitr Am va lam dac trong linh vuc thwe pham
va y duoc.
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