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TOM TAT

Trong cong trinh da nghién ciu bién tinh chitosan bang Sodium
tripolyphosphate (STPP) & cac ham lugng khac nhau (1%, 3% va 5% khoi lugng). Su
bién tinh ¢6 anh hudng dang ké dén do bén co hoc, dd truong va dnh hudng nhe dén
cau trlic cta chitosan. Két qua bién tinh cho thay khi stt dung 3% STPP, mang CS bién
tinh ¢4 do bén kéo dtt cao nhat. Do dd, lua chon 3% STPP cho cac nghién cGu tiép
theo. Nghién citu ché tao thanh cong vatliéu t& hop chitosan bién tinh va polyphenol,
qua két qua IR cho thay vi tri cc pic ddc trung cho dao dong clia cdc nhom 0-H, C-H,
N-H ¢6 su thay ddi nhd, cho thdy polyphenol da bdm vao bé mit chitosan mot lugng
dang ké. Qua hinh thdi cdu triic cho thdy cac polyphenol da dugc boc/phi bdi (S, tao
thanh cac hat cd kich thuc 10um dén 20um.

Tir khoa: Chitosan, sodium tripolyphosphate, polyphenol, glutaraldehyde,
sodium citratedehydrate.

ABSTRACT

In this paper, chitosan was modified by Sodium tripolyphosphate (STPP) at
different concentrations (1%, 3% and 5% by weight). The denaturation has a
significant effect on the mechanical strength, swelling and slight influence on the
structure of chitosan. The denaturation results showed that when using 3% STPP,
the modified CS film had the highest breaking strength. Therefore, 3% STPP was
selected for further studies. Research on the successful fabrication of modified
chitosan and polyphenol composites, through IR results, showed that the
positions of peaks characteristic for the oscillations of 0-H, C-H, N-H groups had a
slight change, showing that the polyphenols were attached. to the chitosan
surface in a significant amount. The structural morphology showed that the
polyphenols were coated/coated by CS, forming particles with size 10um to 20um.

Keywords: Chitosan, sodium tripolyphosphate, polyphenol, glutaraldehyde,
sodium citratedehydrate.
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1. GIGI THIEU

Tripathi va cong su da nghién ctu bién tinh chitosan
trong mang chitosan-polyvinylalcohol (PVA) bdng
glutaraldehit va axit sulfuric [1]. Chitosan dugc hoa tan trong
dung dich axit axetic 2%, PVA dugc hoa tan trong nuéc néng
& 100°C trong 6 gid. Sau d6, dung dich PVA dugc d6 vao
dung dich chitosan dé thu dugc mang chitosan-PVA. Tiép
theo, mang chitosan-PVA dugc lién két ngang vai 0,01%
glutaraldehit va 0,5% axit sulfuric trong 1 gi¢. Cudi cung,
mang chitosan-PVA dugc rlta v6i nudc cat. Mang chitosan-
PVA thu dugc thich hgp cho ting dung trong linh vuc bao
g6i thuc pham.

Trong nghién clu clla Moura va céng su, chitosan
hydrogel da dugc bién tinh bang genipin (0,05 - 0,2%) [2].
Muéi glycerol phosphate disodium dugc st dung dé diéu
chinh muc dé gel hda. 6 nhét cla gel thay déi khi thay déi
néng dé genipin. Chitosan hydrogel dugc lién két ngang cé
tinh chat gel dan héi t6t. Trong mot nghién cdu khac, Mi va
cdng su cling bién tinh cac hat vi cau chitosan bang genipin
ting dung dé mang thuéc indomethacin [3, 4]. Hat vi ciu
chitosan bién tinh c6 kha nang truong tét hon & pH dudi 6,5
va truong kém hon & pH cao hon 6,5. Trong nghién ctiu cla
Sztuka va Kolodziejska, mang chitosan-gelatin (ty & khoi
lugng 4/1) dugc bién tinh véi transglutaminase [5]. Cac
mang nay cé thé thiy phan bai cac enzyme cla hé tiéu héa.
Chung c6 thé str dung nhu cdc mang bao goi c6 thé &n duoc
hoac cac vat liéu than thién moi trudng. Kim va cong su ciing
nghién ctu bién tinh mang chitosan-gelatin bdng
proanthocyanidin thong qua lién két clia nhom amit va este
[6]. Mang thu dugc khéng déc, c6 thé sirdung trong ky thuat
mo. Rivero va cong su da nghién ctu bién tinh mang
chitosan bang axit tannic va glycerol [7]. Su két hgp cla
glycerol va axit tannic tao ra hiéu Ung hiép déng trong viéc
cai thién cac tinh chat ly - héa ciia mang chitosan.

Niloufar Hajarian Rezazadeh va céc céng sy da nghién
clu hién tai bao céo hoat ddng khang khuan t8ng hgp cla
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cac hat nano bac dugc sinh t8ng hop (AgNP) véi su hé trg
cla su két hgp gilia chitosan va cac polyphenol c6 ngudn
g6c ti rong bién nhu mét con dudng téng hap xanh [8-10].
Dudi cac diéu kién téng hop t6i uu, su thay d6i mau sic
nhanh choéng tir hoi vang sang nau sdm va cuc dai hap thu
UV-c6 thé nhin thdy & 425 da xac nhan su hinh thanh ban
dau ctia AgNP. Cac phan tich DLS, TEM, XRD va EDX cho thay
dang hinh cdu clia AgNP sinh hoc tinh khiét véi kich thudc
dudng kinh trung binh lan lugt la 12nm + 1,5nm va cdu tric
tinh thé 1ap phuong tam dién.

2. THUC NGHIEM
2.1. Héa chat

Chitosan (CS) c6 d6 deacetyl hoa > 77%, d6 nhét 1220cP,
Mn = 1,61x105Da, Polyphenol & dang cao chiét xuat tirla sim
(S&n phdm cda phong Héa ly vat liéu phi kim loai, Vién Ky
thuat Nhiét ddi). Axit axetic (CH;COOH) 1% dugc pha tu axit
axetic 99,5%, Etanol (C;HsOH) 1a cac sdn phdm thuong mai
cta Trung Qudc. Sodium tripolyphosphate (STPP) la san
pham thuong mai cia hang Sigma Aldrich.

2.2. Phuong phap nghién ctiu
2.2.1. Bién tinh chitosan bdng tdc nhén lién két ngang

Hoa tan chitosan 0,1g trong 25ml axit axetic 1% trong 3
gi& bang may khudy t, sau d6 cho dung dich vao bé rung
siéu dm trong 30 phut. Tiép tuc thém tdc nhan lién két ngang
STPP vao dung dich CS va khudy ti hén hop trong 3 gid &
nhiét d6 phong thu dugc chitosan bién tinh

2.2.2. Ché tao vat liéu t6 hop trén co sé chitosan bién
tinh va polyphenol chiét tdch tir Id sim st dung chdt nhi
héa polyetylen oxit

Chuén bi 4 céc véi luong dung dich chitosan bién tinh
nhu & trén ki hiéu nhu bang 1.

+ Hoa tan Polyphenol théo ty 1én 3 nudc: 2 con.

+ Hoa tan chat nhi héa PEO trong nudc cat.

+ D& dung dich PEO vao dung dich CS, khudy dén khi
dung dich dong nhat (dung dich 1).

+ D6 dung dich polyphenol da chudn bi vao dung dich 1,
khudy dén khi dung dich déng nhat (dung dich 2).

+ Thém 20ml diclometan vao dung dich 2.

+ Tiép theo thém 1 ml tween 20 vao dung dich 2, khudy
déu trong 30 phut sau d6 sau dé khuady siéu dm hén hgp lién
tuc & téc dd 15000 vong/phut 3 1an, méi lan 10 phut.

+ Sau khi siéu am xong dem hoén hgp di li tam, rlra va thu
lay phan chat ran ldang bén dudi, boé phan dung dich trong
bén trén.

+ D6 sén phdm sau li tam ra dia thay tinh sach réi tién
hanh déng khé trén thiét bi FreeZone 2.5 cla hang
Labconco tai Vién Héa hoc cac hgp chat thién nhién, Vién
Han Iam Khoa hoc va Cong nghé Viét Nam.

+ Cuéi cung san pham da dong kho thu dugc vt liéu té
hop chitosan/polyphenol & dang hat dé sir dung cho cac
nghién ctu tiép theo.
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Bang 1. Ki hiéu céc to hgp chitosan/ polyphenol

. Sodium Polyetylen

T | Mau (hl(to)s an tripolyphosphate Polyphenal 0Xi¥ (PyEO)
() (@) (9) 9
1] C-0 1 0,03 0 0,05
2 | (505 1 0,03 0,15 0,05
3| G- 1 0,03 0,30 0,05
4 | (52 1 0,03 0,60 0,05

2.2.3. Cdc phuong phdp nghién citu

Phuong phdp phé héng ngoai: Ghi phé héng ngoai (IR)
ctia hat t8 hgp chitosan bién tinh/polyphenol thuc hién trén
thiét bi phé héng ngoai Nicolet iS10 (Thermo Scientific, M)
tai Vién Ky thuat nhiét ddi - Vién Han lam Khoa hoc va Cong
nghé Viét Nam (VAST). Phé IR dudc ghi dudi dang dudng
cong phu thudc phan tram truyén qua vao s6 séng (1/A) hay
budc séng clia buc xa.

Phuong phdp quang phé hdp thu tir ngoai (UV) va khé
kién (VIS): St dung may ghi phé UV-Vis (Cintra 40, GBC, Hoa
Ky) tai Vién Ky thuat nhiét d&i, Vién Han lam Khoa hoc va
Coéng nghé Viét Nam dé xac dinh hiéu sudt mang thuéc va
nong do clia thudc polyphenol gidi phdng tir cac hat vat liéu
t6 hgp trong cac dung dich dém c6 pH khéac nhau.

Phdn tich nhiét luong quét vi sai (DSC): Mau té hgp
chitosan bién tinh/polyphenol dugc ghi gian d6 nhiét lugng
quét vi sai (DSC) trén thiét bi DSC - 60 ctia hang Shimadzu
(Nhat Ban) & diéu kién: gia nhiét ti nhiét d6 phong dén
250°C, toc dd nang nhiét dé 10°C/phut trong khi nito, tai
Vién Ky thuat nhiét déi, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

Phan tich kich thuéc hat (DLS): Mau t6 hgp chitosan bién
tinh/polyphenol dugc ghi gian d6 nhiét lugng quét vi sai
(DLS) trén thiét bi xac dinh phan bé kich thudc hat va thé zeta,
Zetasizer Ver 620 (Malvern) & diéu kién: gia nhiét ti nhiét do
1-90°C, budc séng nguén laser 532nm, tai Vién Ky thuat nhiét
ddi, Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Phén tich cdu tric vét liéu: Phuong phap SEM do tai
Vién Ky thuat Nhiét ddi, Vién Han lam Khoa hoc va Cong
nghé Viét Nam
3. KET QUA VA THAO LUAN
3.1. Tinh chit co hoc ctia CS bién tinh

Két qua & bang 2 cho thay cac mang CS bién tinh c6 d6
bén kéo dut va dé dan dai khi dut cao hon dang ké so vdi
mang CS. Nhu vay, CS da dugc lién két ngang véi STPP lam
cho cdu trdc cia mang chat ché hon, dé bén co hoc cla
mang cao hon.

Bang 2. Do bén kéo duit va do dan dai khi dit cia mau CS va CS bién tinh

STT Mau Do bén kéo dirt (Mpa) | Dé dan dai khi dit (%)
1 &) 1,51+0,39 32,08+9,94
2 | (5-STPP 1% 20.58 +3,23 54,48 £11,65
3 | (5-STPP3% 36,80 + 6,27 42.67 4,59
4 | (S-STPP 5% 28,77 £ 8,80 32,75+5.30
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Hinh 1. D6 thi phu thudc luc kéo va do dan cia mang chitosan bién tinh

Khi st dung 3% STPP, mang CS bién tinh c6 d6 bén kéo
dut cao nhat. Do d6, lua chon 3% STPP cho cac nghién ciu
ti€p theo.
3.2. Phd IR ctia CS bién tinh

Phé IR clia CS trén hinh 2, 3 xuat hién cac van phé dic
trung cho dao dong hda tri ciia cdc nhém lién két O-H, N-H
va C-H lan luot & 3171,31cm™, 2940,3cm™” va 2884,38cm™;
Nngoai ra con c6 van phé ¢ 1632cm’ dac trung cho dao déng
bién dang cuda lién két O-H va & 1531cm™” ddc trung cho dao
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déng bién dang cla lién két N-H. Hinh 2 13 phd IR cla cac
mang CS bién tinh STPP vé&i cac ham lugng STPP khac nhau.
Quan sat cac hinh trén c6 thé thay sau khi bién tinh, vi tri dao
déng cac lién két clia cdc nhédm chic chinh trong mang CS
thay d6i khéng nhiéu, tuy nhién, cé su dich chuyén nhe s6
song do su hinh thanh lién két ngang giira STPP véi CS.

CS-STPP l%,/—\
b

% Transmittance

) . . . . ' . . . . ' v . . .
a0 n 0 10
Viaietubers (o)

Hinh 2. Phé IR ctia CS bién tinh cac ty & STPP khac nhau
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Hinh 3. Phé IR cdia €S

3.3. Ph8 héng ngoai (IR) ciia vat liéu t6 hgp chitosan/
polyphenol
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Hinh 4. Phé IR chia vt liéu t6 hp chitosan/polyphenol
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Phé IR ctia CS trén hinh 4 xuat hién cac pic dac trung cho
dao déng hda tri cla cac nhdm -OH, nhém -NH, va nhém
C-H33171,31cm™, 2940,3cm™ va 2884,38cm™; ngoai ra con
¢6 pic & 1632 dac trung cho dao déng bién dang ctia nhom
OH va 6 1531 cho nhém NH.

Phé IR cta vat liéu t6 hgp Chitosan/polyphenol trén hinh
5 phat hién cac hién cac pic dac cia nhém O-H trong ciu
trdc dao dong trong khoang 3250cm™, clla nhom C-H va
nhom N-H & 3000cm™” va 1500cm™. Khi chitosan bién tinh va
polyphenol t6 hop véi nhau, vi tri cac pic dic trung cho dao
déng clia caéc nhém O-H, C-H, N-H ¢6 su thay déi nhd, cho
thay polyphenol da bam vao bé mat chitosan mét lugng
dang ké.

—CS
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] ——Cs-2
g —~
<
= ]
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Hinh 5. Phé IR cGa Chitosan va vat liéu t6 hgp Chitosan/Polyphenol véi céc
nong do khac nhau: 0,5%; 1% va 2%

Bang 3. Vi tri cac pick dao ddng ddc trung cia mgt s6 nhém chiic trong vat
liéu t6 hop Chitosan/Polyphenol

a0 d6ng Sé song (cm™)
Mau V_oh ;V-NH2 Ve Voo O 2 V_co
Cs-0 3171,31 29403 | 1632,69 | 1531,92 | 106245
Cs-0,5 3190,52 292469 | 1627,97 | 1533,39 | 1061,87
Cs-1,0 3325,92 2924.27 | 1624,53 | 1533,34 | 1061,82
(s-2,0 3186,82 292417 | 1621,16 | 1533,30 | 1062,11

3.4. Hinh thai cau tric cda vat liéu

TU hinh 6 c6 thé thay rang 3 mau (b), (c), (d) c6 mau sam
nhat, x6p véi mau cla CS ban diu. Nhu vay, c6 thé khing
dinh rang, cac polyphenol da dugc boc/pht bai CS.

Nhin vao hinh anh SEM cia mau CS-0,5; CS-2 ta thay mot
lugng polyphenol bam vao bé mat ctia CS nhu hinh 8, 9 tao
thanh cac hat cé kich thuéc 10um dén 20um.

T dnh SEM cla cac mau CS, CS-0,5 va CS-2 (hinh 7, 8, 9)
6 thé thay cac hat CS c6 ciu truc tuang d6i déng déu trong
khi cac hat t6 hgp CS-0,5 va CS-2 ¢6 cau tric di thé ro rét.
Cac hat t6 hgp c6 kich thudc kha I6n, ¢& vai chuc pm.
Polyphenol phan tan trong nén CS vai kich thudc kha nho,
khoang 50nm.
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Hinh 6. Mau a: Cs-0; Mau b: Cs-0.5; M3u ¢; Cs-1.0; Mau d: Cs-2.0

Tén mau Kihiéumau  Hinh anh truc quan
(S/Polyphenol/09%KICs G-0 Dang bot
(S/Polyphenol/0,5%KICs Gs-0.5 Dang bot
(S/Polyphenol/1,0%KICs G-1.0 Dang bot
(S/Polyphenol/2,0%KICs Gs-2.0 Dang bot
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IMS-NKL 2.0kV 4.9mm x20.0k SE(M)

IMS-NKL 2.0kV 4.9mm x50.0k SEQM)
Hinh 7. Anh SEM ctia mau C5-0 & cac d6 phdng dai khéc nhau

Vol. 59 - No. 4 (Aug 2023) e Journal of SCIENCE & TECHNOLOGY | 107




CONG NGHE P-ISSN 1859-3585 | E-ISSN 2615-9619

IMS-NKL 2.0kV 5.0mm x50.0k SE(M)
Hinh 9. Anh SEM cla mau (S-2 & cac d6 phong dai khéc nhau

3.4. Gian dé nhiét luong quét vi sai (DSC) chia chitosan,
polyphenol, vat liéu t8 hop chitosan/polyphenol

DSC fmwimg)
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Hinh 10. Gian dd nhiét lugng quét vi sai (DSC) clia (S-0
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g ‘ (.»’ > ) Hinh 11. Gian d6 nhiét lugng quét vi sai (DSC) clia (5-0,5
/ Sy Cac hinh 10, 11 13 gidn d6 TGA ctia cdc mau CS-0; CS-0,5;
IMS-NKL 2.0kV 5.0mm x20.0k SE(M) CS-2. Quan sat gian d6 TG clia 3 mau CS-0; CS-0,5 va CS-2, ¢d
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thé thdy nhiét d6 nong chay thay déi khong dang ké dao
dong tir 86,8°C dén 88,6°C; trong khi d6 nhiét lugng ndng
chay lai tang vai CS-0 thi nhiét lugng la 262,8°C nhung dén
mau CS-0,5 tang lén la 387,8°C. Tuy nhién khi tang lugng
polyphenol vao thi nhiét lugng cé gidm nhe tu 387,8°C
xuéng con 311,7°C do mét phan polyphenol chua phan ting
hét vai chitosan lam giam nhiét luong.

4, KET LUAN

Pa nghién ctu thanh cong chitosan bién tinh va
polyphenol t8 hgp véi nhau, qua két qua IR cho thay vi tri
cac pic ddc trung cho dao dong ctia cdc nhém O-H, C-H, N-H
c6 su thay d8i, cho thdy polyphenol da bam vao bé mat
chitosan mét lugng dang ké.

Qua hinh thai cau trac cho thady cac polyphenol da dugc
boc/pht bai CS, tao thanh cac hat 6 kich thudc 10um dén
20um. Khi nghién ctu tinh chat nhiét, két qua cho thay cac
vat liéu CS-0; CS-0,5 va CS-2, c6 nhiét do néng chay thay déi
khéng dang ké dao dong tur 86,8° C dén 88,6°C; trong khi do6
nhiét lugng néng chay lai tang véi CS-0 thi nhiét lugng la
262,8°C nhung dén mau CS-0,5 tang lén la 387,8°C.
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