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Tom tit

Trong nghién cuu nay, agar va mantodextrin dugc su dung dé cai thién tinh wa nu6c cua mang
Polivinyl ancol (PVA). Mang hon hop dya trén PVA, mantodextrin va agar duoc tong hop thong
qua phuong phap do mang. Ket qua quang pho hong ngoai (FTIR) cho thay sy hinh thanh lién

két hydrogen gitra PVA, mantodextrin va agar hinh thanh mang luéi khau mang day dac. Sy thay

d6i cau tric mach PVA khi thém mantodextrin va agar ciing dugc xac dinh khi phan tich pho
nhiéu xa tia X (XRD). Két hop mantodextrin va agar vao mang PVA cai thién tinh ua nudc dugc
xac dinh thong qua do truong va goc tiép xdc ciia mang. Nhu vay, mantodextrin va agar c6 thé

cai thién tinh va nuéc cia mang PVA.
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1 Gidi thiéu

Polivinyl ancol (PVA) la san pham cua qua trinh ancol héa
tor polivinyl acetate vai mat d6 cao cua nhém hydroxyl
phan bé doc theo mach chinh, 1am cho PVA c¢6 tinh wa
nuéc. Gan ddy, PVA duoc sir dung trong nhiéu wng dung
xir li nwdc thai nho vao sy hip phu cao, tinh tuong hop,
khéng doc va cd kha niang phan hay sinh hoc[1,2]. Tuy
nhién, tinh wa nude di lam giam hiéu qua va do bén cua vat
liéu trong qua trinh xir li nugc thai[3,4]. Gan day, nhiéu
phuong phap di duoc nghién ctru dé giam tinh wa nudc cua
PVA nhu khau mang PVA bing cach st dung nhiét, tac
nhén hda hoc (glutaraldehit, glyoxal, axit boric, dét sét) va
tac nhan vat Ii (sir dung UV va bic xa ion)[3,5].

Trong nghién ctu nay, két hop agar va maltodextrin vao
mang PVA nhim giam tinh wa nuéc cua mang PVA. Agar
1a mot phac hop pollysaccharit cua agarose va agaropectin.
Thanh phan chinh caa mach 1a p-D-galactopyranose va 3,6-
anhydro-a-L-galactopyranose lién két véi nhau bai lién két
B-1,4 va 0-1,3 Mach pollysaccharit dugc este hda ¢ mac do
thip vai axit sulfuric[6]. Agar duoc xac dinh 1a chét liéu
hiéu qua trong cai thién tinh chat vat Ii cia mang PVA. Tuy
nhién, mang PV A/agar ¢6 tinh wa nwréc cao, vi vay lam
giam su 6n dinh ciia mang trong dung dich. Mantodextrin
dugc tim thay c¢6 kha ning cai thién sy 6n dinh cua mang
PV A/agar trong nuéc dya trén hiéu qua khau mang dong bo
cuia cac nhom hydroxyl cia PVA, mantodextrin va agar dé
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tao mang Iugi hydrogen ba chiéu. Trudc ddy mang PVA/
mantodextrin/agar chua dugc nghién cau.

2 Thuc nghiém

2.1 Hoa chit

Polivinyl ancol (M= 160,000 g/mol) vé&i do hoa tan 86,5 —
89%, mantodextrin  (CenHpon2)Opne1y, Xanh methylen
(ClGH18C|Ngs, MB) va do congo (C32H22N6Na20582, CR) la
san pham thugc Cong ty HIMEDIA, An D6. Bot agarose
dugc san xuit boi Cong ty Héa chat VWR BHD Prolabo
(Singapore). Etanol (> 95% tinh khiét) dwoc cung cip tir
Céng ty Xilong.

2.2 Phuong phap ché tao mang

Mang PVA/mantodextrin/agar dugc ché tao thong qua
phuong phap d6 dung dich tao mang trén khudn. H3n hop
dung dich tao mang gdom khdi lugng PVA, khéi lwong
mantodextrin, khéi lugng agar dugc tron theo ti Ié trong
lugng khac nhau (80/10/10, 60/20/20, 40/30/30 va 20/40/40,
duoc Viét tit tvong tng PMA (80:10:10), PMA (60:20:20),
PMA (40:30:30) va PMA (20:40:40)), khuay tir ¢ tbc do 200
vong/phiit cho dén khi thu dwoc hdn hop ddng nhit. Sau do,
cho 5% (wt/v) glycerol so véi thé tich dung dich da duoc
thém vao nhu chit héa déo va dung dich sau d6 duoc khudy
lién tuc bang may khuay tir trong 1 gio & nhiét do phong. Sau
do, cac dung dich dugc li tam ¢ 5000 vong/phut trong 2 phut
dé loai bo bot khi va tap chat. Cudi cuing, 200ml dung dich
tao mang duoc dic trén khudén nhya (20cm x 20cm) va siy
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kho & 45°C trong 48 gio. Cac mang hon hop kho duoc boc ra
va gitr 6n dinh trong 24 gio & 25°C trude khi thir nghiém.

2.3 Phuong phép danh gia cau tric ciia mang

Dé xéac dinh su tuong tc giira c&c nhém chic trong mang,
phd phan xa toan phan tit dan va quang phd hong ngoai
bién ddi Fourier (ATR-FTIR) cua mang téng hop duoc do
trong khoang 4000—400cm™ bing céch sir dung may quang
phé JASCO FT/IR-6000 ghép ndi ATR PRO ONE (Nhat
Ban). Cac pho ciia mang duoc lay tir 5 vi tri khac nhau cho
méi thanh phan. Thanh phan pha cua mang
PV A/mantodextrin/agar ¢ cac ti I1é khac nhau dugc xac dinh
bai phé nhidu xa tia X (XRD), sir dung ngudn phét xa Cu-K
& toe do quét 0.2°s.

2.4 Phuong phdp danh gia do trwong, tinh wa nudc va ki
nudc cia mang

Viéc xac dinh d truong cua mang PVA/mantodextrin/agar
thyc hién theo phuong phap dugc bdo céo boi tac gia Mittal
cling c&c cong su voi mot su thay doi nho[7]. Dau tién, céc
mau thir dugc cat thanh cac miéng nho (2cm x 2cm) va siy
khd & 70°C trong 24 gio trude khi cén trén can phén tich
v6i do chinh xac 0,1mg (Mettler Toledo, Thuy Si) dé thu
dugc trong lwong ban dau ciia mau (m;). CAc mau dugc say
kho sau d6 dugc ngdm trong nudc Mili-Q (nudce c6 do tinh
khiét cao) ¢ nhiét do phong (25°C) trong 24 gio va duoc lay
ra trong khoang thoi gian cir sau 60 phat. Sau khi loai bo
nuée du bang cach sir dung béng thdm, trong lugng cua
mang udt dwoc can va danh diu 1a ms. Su truong cua mang
duoc tinh nhu sau:

(m¢ — m;)

swelling degree (%) = x 100 1)

Dé danh gia ban chat ki nudc/ua nuéc cia mang, goc tiép
xic cua bé mat mang duge do bang may do quang ké Theta
(Thiét bi KSV, Hoa Ki). Trong phuong phap nay, giot nuéc
Mili-Q dugc nho 1én bé mat mang bang bom tiém Hamilton
va hinh anh cua giot nudc duoc ghi nhan truc tiép bing
cach do goc tao thanh giira bé mat ran-long.

3 Két qua va thao luan

3.1 Phan tich quang phd héng ngoai

Tuwong tac phén tir trong mach PVA/mantodextrin/agar
duoc xac dinh bang phuong phap phan tich ATR-FTIR.
Hinh 1 cho thay, phé ATR-FTIR cua mang PVA va mang
hdn hop dua trén PVA két hop véi agar va mantodextrin.
Phé ciia mang PVA chira mot dai rong khoang 3320cm™
duoc cho 1a do dao dong kéo cing cua nhdm O-H,
2918cm™ lién quan dén dao dong kéo cang khong dbi
xirng cua nhém C-H, dinh dic trung & 1732cm™ cho dao
dong kéo cing cta nhdm C=0 tir nhom acetate du lai
trong qué trinh tdng hop PVA, peak hap thu ¢ 1443cm™
lién quan dén dao dong rung uén cua O—H, 1203cm™ lién
quan dén dao dong rung uén caa C-H, 1038cm™ dugc qui
cho dao dong kéo cang ciia C-O va peak & 826cm™ duoc
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cho 1a dao dong kéo cing cia C-C. Khi két hop
mantodextrin va agar vao mach PVA, c6 thé thay su giam
dang ké vé cuong do peak cia dao dong kéo cing O—H va
C=0. Ngoai ra, cuong do peak & 1038cm™ dao dong kéo
cing C-O ting dang ké trong mang composit so véi PVA.
Két qua nay cho thay su hinh thanh lién két hydro manh
giita agar, mantodextrin va PVA. Cac két qua twong tu da
duoc tim thay trong mang PVA/agar véi glycerol dugc sir
dung lam chat 1am déo[8]. Bén canh d6, Huafeng va cac
ddng nghiép ciing béo cdo sy ton tai cua tuwong tac
hydrogen giita PVA va cé4c thanh phan tinh bot, xac dinh
su khau mang thanh céng cua PVA[9]. Do d6, su khoa
mot phan cua cac nhdm hydroxyl trong PVA bing cau lién
két hydro trong mang composit c6 thé 1am giam tinh wa
nuéc cua PVA din dén giam dang ké trong cai thién tinh
chat vat Ii cua mang lién quan dén ng dung trong moi
trudong nudc.
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Hinh 1 Phd FTIR cua mang PVA (a), PVA/agar (PA) (b),
PVA/mantodextrin (PM) (c), PMA (80:10:10) (d), PMA
(60:20:20) (e), PMA (40:30:30) (f) va PMA (20:40:40) (g)

3.2 Phan tich phd nhiéu xa tia X (XRD)

Dé danh gi4 anh huong cia agar va mantodextrin dbi vai
cAu trlc cua PVA, céc phan tich nhidu xa tia X (XRD) da
dugc str dung nhu quan sat trong Hinh 2. D4i voi mang
PVA, mot peak rong & 26=20° duoc gan cho tinh thé dic
trung ctia PVA trong d6 chi ra ciu tric ban tinh thé cua
PVA[10,11]. Sau khi két hop vai agar va mantodextrin,
phdé XRD cua mang composit xuat hién mot peak két
tinh m&i & 20=13,5°, twong quan v&i mot vai agar[8].
Déng chu ¥, c¢6 thé thiy rang cuong do cuc dai ¢ 26=20°
giam dang ké khi ting ham lwong trong agar va
mantodextrin. Sy thay ddi ndy ngu y cac ving vo dinh
hinh ting dang ké khi két hop agar va mantodextrin do
su ton tai cua khiém khuyét va 15 tréng trén bé mat lién
dién. Do d6, viéc két hop agar va mantodextrin vao
mang PVA c6 thé anh huong dén sy sap xép cac phan tu
trong mach PVA.
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Hinh 2 Pho XRD cua mang PVA , PVA/agar (PA),
PVA/mantodextrin (PM), PMA (80:10:10), PMA (60:20:20),
PMA (40:30:30) va PMA (20:40:40)

3.3 Tinh wa nu6ce/ki nude va d truong ciia mang
Tinh chét ki nuwéc va wa nuée cuia mang 13 rat quan trong
cho ng dung thuc té. St dung phuong phap do goc tiép
xuc duoc thuc hién dé md ta tinh wa nudc/tinh ki nude
trén bé mat cia mang. Diéu dang chu ¥ 1a cac goc tiép xlc
nho thudc tinh wa nude cao trong khi cac géc tiép xic
rong gan cho mirc d6 wa nuéc it hon[12,13]. Su thay ddi
gié tri goc tiép xc cua mang dya trén PVA theo thoi gian
duoc quan séat trong Hinh 3. Cac gia tri goc tiép xac duoc
tim thdy giam nhanh ¢ giai doan dau va dat dén do 6n
dinh ¢ 45° dbi véi mang PVA va PVA/mantodextrin, dic
trung cho tinh ua nude. Pang chu y, gia tri goc tiép xlc
tang dang ké khi két hop agar va mantodextrin vao mach
PVA, cho thy ban chét ki nudc hon cia mang composit.
C6 thé thay rang PMA (20:40:40) thé hién tinh ki nudc
cao nhat dugc chirng minh bang gia tri gac tiép xtc ¢ 90°.
Sy giam tinh wa nu6c cé thé gidp cho mang PVA ung
dung tét hon trong xir li nuée thai.
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Hinh 3: Géc tiép xic ciia mang PVA , PVA/agar (PA),
PVA/mantodextrin (PM), PMA (80:10:10), PMA (60:20:20),
PMA (40:30:30) va PMA (20:40:40)

3.4 D) truong ctia mang
Do truong clia mang lién quan dén mat do lién két khau
mang va c6 anh huong dang ké dén hiéu suit loai bo mau

hitu co[14]. Quan sat cho thdy ring PVA va PVA/
mantodextrin tinh khiét da bi hoa tan hoan toan khi ching
duoc ngdm trong nudc, trong khi PVA/agar va mang
PV A/mantodextrin/agar tré nén truong trong nudc. Tuy
nhién, sy giam khdi hrong khong dugc tim thay trong mang
tong hop PVA/mantodextrin/agar sau 24 gid ngam trong
nude. Két qua danh gia do truong ctia mang composit dua
trén PVA duoc trinh bay trong Hinh 4. C6 thé thay ring, do
truong clia PVA/agar tiang lén dang ké khi tang thoi gian
ngdm tr 2-10 gio dya trén sy hinh thanh céac tuwong tac
hydrogen cua polymer-nu6c[8,15]. Can Iwu ¥ rang, mang
PVA/agar cho thiy sy giam khdi lugng sau 10 gio ngdm do
kha ning hoa tan mot phan nudc cua ching. Ngoai ra, xét
vé mang PVA/mantodextrin/agar, do truong cua mang tao
thanh ting dang ké trong giai doan ban dau va dat dén sy 6n
dinh, cho thay sy hdp phu nuéc cua chiung dugc can bang.
Do trwong thip hon dugc tim thiy trong mang PVA/
mantodextrin/agar, ngu ¥ rang, cic mang nay it wa nudc
hon so v&i PV A/agar. Pang chu y, khéng c6 su phén ra hay
mat khéi lugng nao ddi véi mang PVA/mantodextrin/agar
khi ngam trong nuéc sau 24 gio. Diéu ndy nho vao sy lién
két hop luc cua tat ca cac thanh phan ciaa hé thong (cu thé
12 PVA, agar, mantodextrin va glycerol) trong viéc hinh
thanh cac twong tac hydro manh, din dén su hap phu nuéc
thip hon. Nhitng phét hién twong tu dwoc phat hién boi
Frone va dong nghiép rang, PVA, tinh bot va glycerol c6
thé dong vai tro 1a chét két dinh tao thanh mang ba chiéu
dan dén kha ning khang nuéc cao. Két qua thu dwoc cho
thiy d6 hoa tan trong nudc thip c6 thé ting cuong tinh toan
ven cua chat hap phu khi ching hip phu cac phan tu thubc
nhudm tir moi truong nudc trong thyc té.
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Hinh 4: Bj truong cua mang PVA/agar (PA), PMA (80:10:10),
PMA (60:20:20), PMA (40:30:30) va PMA (20:40:40)

4 Két luan

Céc két qua cua dé tai cho thdy, qua trinh cai thién thanh
cong tinh wa nudc cua PVA bing agar va mantodextrin.
Céc két qua thu dugc tir phan tich FTIR da ching minh sy
hién dién cua lién két hydrogen gitra cd&c nhém hydroxyl bé
mit ctia polymer trong mang hon hop thu dugc. Hon nita,

" Pai hoc Nguy@n T4t Thanh



Tap chi Khoa hoc & Céng nghé Sé 9

phan tich XRD ciing cho thay sy sip xép trong cau trdc  véi agar va mantodextrin, phti hop cho tng dung trong mai
mach PVA bi thay ddi khi két hop agar vad mantodextrin,  trudng nu6c cua mang hdn hop.

chang minh cd sy twong tac gita PVA, agar va
mantodextrin. Két qua thu dwoc tir do truong va goc tiép
xuc xac dinh sy ua nuée cua PVA giam dang ké khi két hop
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Research on synthesis of composite films based on Polivinyl alcohol combined with maltodextrin
and agar

Nguyen Thi Thuong
NTT Hi-Tech Institute, Nguyen Tat Thanh University
nthithuong@ntt.edu.vn

Abstract In present work, we report on the incorporation of maltodextrin and agar into PVA matrix aiming to improve the
hydrophilicity of Polyvinyl alcohol (PVA) film. The biocomposite films based PVA, maltodextrin, and agar were fabricated
via the simle casting method. The obtained results by FTIR analyses showed the formation of hydrogen interaction between
hydroxyl groups in PVA, maltodextrin, and agar resulting in dense cross-linking network. The addition of agar and
maltodextrin induced the change in PVA chains evidenced by XRD spectra. The hydrophobicity of blend films was
determined via swelling and contact angle. Thus, the affinity toward water of PVA significantly decreased by the addition of
agar va maltodextrin.

Keywords Agar, Polyvinyl alcohol, Maltodextrin, and organic dyes
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