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Tém tit

Trude thyc trang 6 nhiém mai truong do bao bi lam tir nhya, nghién ctru nay phat Nhan 25/12/2025
trién mang bao bi thuc phdm sinh hoc tir alginate va chitosan nham tao vat liéu bao bi Pugc duyét 22/01/2026
bér} viing. Bé cé% thién dac tinh co 1y cta alginate ‘fé han ché hién tuong két tu k‘hi Cong bé 28/07/2026
phoi tron truc tiép, phuong phap phi mang 16p chong 16p dugc &p dung. Lép nén
dugc tao tir dung dich alginate 1 % (kl/kl) két hop glycerol 20 % (kI/kl), sau d6 phu
16p chitosan & cac nong do (0,5-2) % (kI/kl). Mang dugc danh gia cac chi tiéu vé do
day, mau sic, 46 mo duc, tinh chit co Iy (ASTM D882) va do thdm hoi nude (ISO
2528:2018). Két qua cho thdy, mang chira chitosan 1,5 % (kI/kl) dat dac tinh t0i W0 T 1hoa
nho sy hinh thanh mang gel polyelectrolyte gitia alginate va chitosan, véi d¢ bén kéo
(0,04 + 0,32) MPa, do gian dai (33,02 £ 0,77) %, mé dun dan hdi (1307,14 + 8,57)  Alginate; biopolymer;
MPa va d6 day (0,058 £ 0,007) mm. Mang c6 d6 tham hoi nudc (0,25 £ 0,041)  chitosan;
g'm'-s'-Pa!, trong khi mau sic va d6 mo duc hau nhu khong thay doi. Két qua cho  16p chong 16p;
thiy, mang alginate/chitosan c6 tiém ning tng dung trong bao bi thuc phim than mang bao dn dugc.
thién vi moi truong.
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1 Gioi thiéu yéu t6 bén ngoai nhu oxy, hoi nudc, vi sinh vat, 1am ting
tudi tho va chat lwong san pham. Thanh phan nguyén lidu
chinh trong ché tao mang bao an duoc chu yéu tir ba
nhom vat liéu 1a polysaccharide, protein va lipid [2]. Mot
trong nhiing vat liéu dang dugc ua chudng trong ché tao
' . ; mang bao an dugc 1a alginate, véi nhimg wu diém nhu: an
chtic nang bao quan thuc phfim, C’O' tiem néng‘thay theé ceqic toan sinh hoc (khong déc hai, twong thich sinh hoc, phan
vt liéu dong gdi nhua truyén thong, gop phan phat trién
nén cdng nghi€p thuc pham xanh va bén virng [1]. Mang
bao an duoc 13 16p mang mong c6 thé in, duoc phi hodc
bao quanh thuc pham nhim béo vé thuc phim khéi cac

Hién nay, bao bi thuc pham bén viing dang 13 xu huéng.
Mang bao in dugc dong vai trd quan trong khi vira ¢ thé
phan hiy sinh hoc, vira lam giam lugng nhya dung mdt
lan, giam 6 nhiém méi trwong, déng thoi co thé bd sung

haty sinh hoc, d& dang tiy chinh), ciu tric va dic tinh co
hoc vuot troi (kha nang tao gel, déc tinh rao can), kéo dai
thoi gian bao quan va duy tri chat lwong san pham [3].
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Mic du mang bao an dugc tir alginate mang lai nhiéu
lgi ich, nhung van ton tai nhiing nhugc diém do ban
chat hoa hoc va nhiing thach thuc lién quan dén quy
trinh san xuét va gia c¢d vat lieu. Mot sé nhuge diém
chinh c6 thé ké dén nhu: tinh va nuée, do thdm hoi
nudc (WVP) cao, dé tan trong nudc, do bén co hoc
thip [4, 5]. Dé cai thién nhitng nhuoc diém nay, kha
nang cai thién tinh chét co hoc cua mang bao an duoc
tir alginate bang chitosan dd dugc chimg minh 1a rat
dang ké, chii yéu nho vao tuong tac tinh dién manh
mé gitta hai loai polymer sinh hoc nay [4]. Alginate
(mang dién tich am, anion) va chitosan (mang dién
tich duong, cation) tao thanh mot phuc hop
polyelectrolyte (PEC) thong qua cac tuong tac vat ly
manh mg&, dan dén mot mang ludi lién két chéo bén
virng, cai thién dang ké do bén cau trac cua vat liéu so
véi khi st dung riéng 18 [6].

Tuy nhién, néu tron algiante véi chitosan v6i nhau thi
—NH?** cta chitosan s€ twong tac tinh dién vgi —~COO
cua alginate thanh gel, lic nay dung dich mang kho
thoang khi va khong dong déu vai tinh chat kém hon.
Phuong phap phu 16p chong 16p 1a mot phuong phap
linh hoat dé ché tao mang nhiéu 16p dua trén sy tuong
tac gilta cac phan tir da hoa tri va cac dai phan tir ; bao
gdm twong tic tinh dién, twong tac lién két hydro va
twong tac ky nudc. Cac mang da 16p polyelectrolyte
dugc ché tao bang phwong phap 16p chéng 16p co
tiém ning tmg dung trong mot s6 linh vue [7].

Nghién ctru tip trung khao sat anh hudng ctia ndng do
chitosan cac tinh chit cia mang alginate dwoc gia
cuong bang CaCly, trong d6 ion Ca?* tao mang ludi
dang “egg—box” vdi alginate, con chitosan proton hoa
(bang acid acetic) hinh thanh phic da dién tich véi
cac nhom carboxyl 4m cua alginate, giup 6n dinh cau
tric mang. Bang cach thay d6i ndng do chitosan, c6
thé 1am bién d6i mat do lién két ion, mirc d6 twong tac
PEC va qua d6 diéu chinh céc tinh chit co hoc, 30 mo
duc, mau sic va tinh thim hoi nude cua mang trén
nén cing mot hé alginate —CaCl,. Nghién ctru nay
hudng toi viée tdi wu hoa ty 1¢ alginate/chitosan dé
ché tao mang co cAu tric 6n dinh, déng thoi dat duoc
cac dic tinh mong mudn cho tng dung ché tao mang
bao an dugc dinh hudng bao quan lanh tréi cay.

2 Nguyén vat li€u va phuong phap nghién ctru

2.1 Vat liéu nghién ctru

Sodium alginate va chitosan néng d6 90 % (Shanghai
Zhanyun, China); glycerol nong d6 > 99 %, acid
acetic néng do > 99 %, calcium chloride néng do >
99 % (Xilong, China) la nguyén li¢u chinh cho mang
an duoc.

2.2 Phuong phap chuin bi mang

Can sodium alginate 1 % (kI/kl) hoa tan vao nudc gia
nhiét tai 60 °C trong bé didu nhiét (Memmert, Germany)
bang may khudy co (Ika, Germany) véi toc d6 700 rpm,
sau d6 thém chit hoa déo glycerol (20 % kl/kl alginate) va
CaClL (1 % kl/kl algiante) khudy hdn hop trong 4 gio &
45 °C. Pong hoa siéu 4m (Sonic, USA) véi cong sudt 300
W trong 15 phut dé day bot khi. Hoa tan chitosan (0,5; 1;
1,5 va 2) % w/v bang acid acetic 1 % (v/v) thém vao 20 %
glycerol (w/w chitosan). Pau tién dung dich algiante (50
mL) dugc d6 vao tim kinh (20 x 20) cm va sdy kho bing
ti1 sdy 40 °C (Memmert — Germany) cho dén khi bé mat
ran chic chin nhung van bam dinh. Dung dich chitosan
(50 mL) trdi trén 16p alginate va 16p chitosan nay dugc
sy trong ti1 40 °C trong 24 gio va sau d6 lay ra khoi tim
kinh. Mau alginate 1 % lam mAu ddi chimg ciing duoc d6
trén kinh (20 x 20) cm véi thé tich 50 mL. Cudi ciing, tat
ca cac tim mang da chuan bj dugc bao quan trong tii PE
dé tién hanh phan tich cc chi tiéu [7].

2.3 Phuong phap phan tich

2.3.1 bo day mang

Do day mang dugc do bang thude do do day dién tir
(Zhangzhou Green — China) d chinh x4c 0,01 mm.
Mang duoc do gilt nguyén hién trang, thuc hién do &
nhiét d0 phong (19-20) °C. Gia tri trung binh cua
mudi phép do ngdu nhién trén mdi tim mang duoc sir
dung dé tinh toan. P6 day mang: do day trung binh
clia tAm mang (mm)

2.3.2 Do mo duc

D6 mo dyc cua mang duge xac dinh bang ky thuét
quang phd hap thu tir ngoai — kha kién (UV-Vis) [8].
Céac manh mang dugc cit hinh chit nhat (1 x 4 ) cm
vao cuvet dugc dit trong may quang phd UV-Vis va
mau trang 1 cuvet thach anh (Hellma — 10 mm). P9
mo dyc ciia mang duoc tinh bang cong thuc (1).
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Abseoo (1)
Do day mang (mm)

Opacity =
Trong do:
Opacity: d6 mo duc (mm)
Absgoo: gid tri d6 hap thu tai budc song 600 nm
Do day mang: do day trung binh cta tim mang (mm)
2.3.3 Tinh chit co hoc
Céc thong s6 dugce do b::ing may do co hoc viat liéu
Zwick Roell — Singapore, bang phuong phip ASTM
D882. Mang dugc cit theo hinh chit nhat voi kich
thudce (200 x 25) mm.
Mo dun dan hdi duoc do theo phuong phap ASTM
D882 1a mot dai lwong biéu thi do bén cua vat liéu
dudi tac dung luc kéo, cu thé 1a ty sb giita ung sut
kéo voi d6 bién dang doc (strain) trong ving dan hoi
ctia vat liéu. N6 phan anh kha nang chng bién dang
kéo cua vat liéu trudc khi di vao vung bién dang déo
hodc gay.
Cong thtrc tinh m6é dun dan hdi duoge xac dinh tir
duong cong g suat — bién dang trong phép thir kéo
ASTM D882 theo cong thuc (2).

_ 0 _ Fy )
& AL/Lg

Trong do:
E: mé dun dan hdi (don vi thuong la MPa hodc N/mm?),

o == 1 img sudt kéo (N/m?),
0

g =2£ - 46 bién dang (bién dang doc),
0

F 1a lyc kéo tac dung cuc dai trong ving dan hoi (don
ViN),
Ao: dién tich mat cit ngang ban ddu cia miu thir (don
vi mm?),
AL: @6 gian dai ciia mau thir trong ving dan hdi (don
vi mm),
Lo: chiéu dai ban dau cua phan do méau thir (don vi mm).
Tensile strength, hay con goi 1a do bén kéo, dugc dinh
nghia 1a kha nang cua vat liéu chiu duogc luc kéo 16n
nhit ma khong bi dat gy dudi Gmg suit kéo. Pay 1a dic
tinh quan trong dé danh gia do bén va kha ning chiu luc
cta vat liéu, dac biét trong cac ung dung két cau.
Cong thirc (3) tinh d6 bén kéo trong phuong phap do
ASTM D882 duoc tinh nhu sau:

Tensile strength (R,,) = i—’;’ 3)

Trong do:

Fm 14 luc kéo 16n nhat dat dugc trong qua trinh thir
nghiém (don vi N), Ao 1a dién tich mat cit ngang ban
dau ctia mau thir (don vi mm?).

Do gian dai (elongation): do gian dai dugc xac dinh
bang cach kéo miu thir mang cho dén khi dat. Pay l1a
ty 18 phan trim cua sy thay doi chiéu dai miu so véi
chiéu dai ban dau tai diém dat. Do gidn dai phan anh
kha nang kéo gian, tirc tinh déo cia mang, dugc tinh
bing cong thirc (4).

8(%):L1TL0 X100 (4)

Trong do:
Lo: chiéu dai ban ddu (mm),
Li: chiéu dai tai diém dat (mm).
2.3.4 Do truyén hoi nudc
Phuong phdp dugc mo ta theo phuong phap tham
khao tu tai liéu [9]. Cac hii thuy tinh 100 mL (co
duong kinh 7 cm) chira 10 mL nude cit. Mang dit
trén ndp hil van nap hii di dugc cat véi kich thude
duong kinh 3 cm. Khéi luong s& can sau 24 gio dé
xéc dinh do truyén hoi nu6c qua mang va d tham hoi
nudc qua mang.
Water vapor transmisson rate (WVTR) 1a do truyén
hoi nudc qua duge xac dinh bang cong thirc (5) theo
ISO 2528:2018 trong 21 °C va do 4am 50 % RH (rate
humidity).

WVIR = % (g'm?-ngay™) %)
Trong d6: A la dién tich cta thir nghiém (m?), t 1a thoi
gian sau 24 gio thir nghiém va m 1a chénh 1éch khoi
lugng ciia mau thir nghiém (g).
2.3.5 P9 thim hoi nudc qua mang
Dua trén WVTR, céc gia tri thdm thau hoi nudc qua
mang (Water Vapor Permeability — WVP) duoc xac
dinh badi cong thire (6) [9].

_ WVIR
wve= S(Ry -Ry) (g'm-].S-].Pa.]) (6)

Trong d6: WVTR 1a két qua cta cong thirc trén, S 1a
ap suét hoi nude bdo hoa & nhiét do thir nghiém (18,4
mmHg & 21 °C), Ry 1a d6 am twong d6i trong moi
truong (55 %), Ry 1a d6 4m tuwong dbi trong ong
nghiém 0 %.

2.3.6 bo mau

Mau phim duoc do bing may do mau k¥ thuat sé.
Mot tAm tring tiéu chudn (L* = 95,44, a*= —0,47, b* =
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2,51) dugc st dung hiéu chuén thiét bj. Cac mang
dugc dat trén mot nén trang tiéu chuan va cac phép do
dugc thuc hién va ghi lai dudi dang gia tri Li", ai”, by".
Mau déi chimg duoc str dung trong nghién ciru 1a mau
khong bd sung glycerol duoc ghi lai dudi gia tri Lo,
a", bo".Gia tri chénh 1éch mau AE duogc tinh toan theo
cac thong sb chuan str dung phuong trinh (7) sau:

AE=/(L*1-L*2)>+ (a*1- a"2)2 + (b*1 - b*2)* (7)

V6i L*, a*, b* 1an luot 1a cac toa dd mau trong hé mau
CIELAB.

1515732

1600,0 45,0
= 1307,14
[-™ =3
g 12000 | § 36,0
G S0
5 s00 £
= E 180
S 4000 | =
© ’ & 9.0
=

0,0 0,0

0 0,5 1 1,5 2 0 0.5

A Nong dé Chitosan (%) B

Néng d§ Chitosan (%) C

2.4 Phuong phap xir Iy s6 liéu

Tat ca cac sd liéu thu duge s& duge tinh toan bﬁng
phan mém Excel va phan tich thong ké bang phuong
phap ANOVA bing phan mém JMP pro 17.0 (JMP
Statistical Discovery, LLC). Sy khac biét gilta cac
nghiém thire thi nghiém duoc x4c dinh bang phuong
phap Turkey HSD véi mutre y nghia 95 %.

3 Két qua va ban luan

3.1 Anh hudng cta ham luong chitosan t6i d6 day mang

40,622 40,0

33,02

D6 gian dai (%)

1 15 2 0 0,5 1 1,5 2
Nong d Chitosan (%)

Hinh 1 Anh hudng cua ndng d6 chitosan ti tinh chét co 1y ciia mang alginate: (A) M6 dun dan hdi; (B) D6 bén
kéo; (C) B9 gian dai.
Cac gia tri duoc biéu thi dudi dang 56 trung binh va do léch chudn. Cac chitcdia, b, ¢, d, e trong cung mot cot
biéu thi sw khdc biét cé y nghia thong ké (p < 0,05).

Hinh 1 cho thdy, chitosan c6 anh huong dén tinh chat
co 1y ciia mang alginate. Khi ting ndng do chitosan,
cAu tric cua mang dan duoc 6n dinh nho cac lién két
hydro va cac tuong tac tinh dién, qua d6 tao thanh
mot mang ludi lién két chéo vimg chic. Két qua mo
dun dan hoi kéo va do bén kéo thé hién 1 sy viing
chic ciia mang khi ting ndng do chitosan, voi cac
mirc ndng d6 co6 xu hudng ting va khic biét c6 ¥
nghia, dat muc t6i da & ndng do chitosan 2 % (W/v)
v6i md dun dan hoi kéo dat (1515,73% + 7,46) MPa va
d6 bén kéo dat (40,62 + 0,73) MPa. Tuy nhién, do
gian dai dat cyc dai & néng d6 chitosan 1,5 % (w/v)
voi (33,022 £ 0,33) % va gidm manh 6 2 % (W/v) voi
(6,829 +0,11) %. Su gia tang ham lugng chitosan qua
cao dan dén su suy yéu cua twong tac polyelectrolyte
[4]. Ngoai ra, viéc ting nong d6 cua bat ky tic nhan
lién két chéo nao ciing thuong din dén giam do dan
hoi va ting do gion cia mang [7]. Qua trinh lién két
chéo, ngay ca voi ion canxi (Ca2*) hay bang cac
polymer d6i ion nhu chitosan, tao ra mot mang ludi
day dac, cung hon. Mang luéi nay han ché su linh

dong cua cac chudi polymer, ngin can ching truot
qua nhau khi bi kéo gian. Khi cac chudi bi khoéa chat,
mang trd nén cting hon (d6 bén co hoc ting) va gion
hon, din dén giam dang ké d6 gidn dai.

3.2 Anh huoéng cia ham lugng chitosan téi d§ duc cta

mang
L 0,067°
s6b  0,058°

E 0,06 | 0,050¢ 0,056 T
=
S
2z 0,04
= 0,0184
ht=11
& 0,02 .

0 L L L L

0 0,5 1 1,5 2

Néng dé chitosan (%)

Hinh 2 Anh huéng ciia nong do chitosan dén do day
clla mang
Cac gia tri dwoc biéu thi dudi dang 56 trung binh va do
léch chudn. Cdc chir cdi a, b, ¢, d trong cung mot cot biéu
thi su khdc biét ¢6 y nghia thong ké (p < 0,05).
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Két qua dinh duong cho théy sy hién dién cua
chitosan trén nén alginate 1 % c6 anh hudng dang ké
dén d6 day ciia mang phim, thé hién qua mdi twong
quan thuin 13 rét gitta ndng do bd sung véi do day
thanh phdm. Khi ting do chitosan thi do day ting 1én
¢6 sy khéac biét thong ké véi mire ¥ nghia 95 % va do
day cao nhat 1a (0,067 £ 0,001) mm & néng do
chitosan 2 %, thé hién duoc kha ning lam ting do day
clia mang thong qua viéc gia ting luc diy dién tir dan
dén giam sy két tu cua cac hat ma chitosan mang lai
[10]. Trong khi d6 d¢ day cua mang alginate 1 % cé
do6 day (0,018 + 0,002) mm thi khi d6 thém 16p
chitosan véi cac néng d0 khac nhau thi c¢6 su khac
biét 16 rét vé thong k& ANOVA. Nhan thiy rang viéc
bd sung chitosan vao mang an duoc tir alginate da lam
thay d6i déng ké do day cua san pham mang in duoc.
Nghién ciru nay tuong tu nhu xu hudng nghién ctu
day, khi cho thiy sy két hop cua hai biopolymer
alginate — chitosan da dan dén ciu trac mang duoc tro
nén day hon [6] .

3.3 Két qua anh hudng cua ndng do chitosan dén do
mo duc ciia mang

Trong Hinh 3, d0 md duc cua mang khong cé sy khac
biét co y nghia khi ting néng do chitosan tir 0,5 %
dén 2 %. Két qua trén phu hop vé6i nghién ctru trude
day [11]. Piéu nay cho thay, chitosan khong c6 sy tac
dong dang ké dén d6 mo duc cia mang polymer sinh
hoc. Chitosan (—NH> proton hoa thanh NH3* trong
dung dich axit) hinh thanh Iyc ht tinh dién manh voi
cac nhom caboxyl —COO™ trong alginate, ngoai ra con

"344.4212 325,548

226,469°

141,543°¢ I

Nong db chitosan (Y%w/v)

146,261°

I

c¢6 su anh huong boi lién két hydro cua Ca?* véi cac
anion khac trong hé polymer, sy twong tic nay dam
bao sy hoa tron tot gitra hai polymer, tao ra mdt mang
ludi polymer chit ché va dong nhit, tir d6 khong co
su phan tan cdu tir polymer trong dung dich, gitp
mang gilt dugc do trong [12].

4 r
,'_-IF 3;123 2,88h 2,86" 2,88h 2’99nb
g 5L
g
°
g 2}
=)
- 1
€. B
et

0 1 1 1 1

0 0.5 1 1.5 2

Nong d9 Chitosan (%)
Hinh 3 Anh huéng cta chitosan dén mo duc ciia mang
Cac gia tri duoc biéu thi dudi dang 56 trung binh va do léch
chuén. Céc chi cdi a, b trong cung mot cot biéu thi su khdc
biét cé ¥ nghia thong ké (p < 0,05).

Bén canh, chitosan c¢6 kha ning tao mang trong sudt
vé mit quang hoc. Khi tron véi polymer khéc,
chitosan giup cai thién cdu tric bé mit ciia mang
polyme, ciu triic min hon va sy phan bd phan tir ddng
nhit giup giam tan xa anh sang, dan dén mang trong
sudt hon va bong hon.

3.4 Két qua anh hudng ciia ndng do chitosan dén toc
d6 tham hoi nudc va kha ning thim hoi nuéc qua

mang
e T 0,35
i a s
5: 0.4 | 0,37
- 0,250
203
E
Eyi’ 0,1'5° 0 16°
0
B Nong db chitosan {%wﬁ)

Hinh 4 Két qua anh huong ciia nong do chitosan dén mang: (A) tbc d6 tham hoi nudc qua mang; (B) kha ning
thim hoi nudc qua mang
Cac gia tri duoc biéu thi dudi dang 56 trung binh va do léch chudn. Cdc chit cdi a, b, ¢ trong cung mot cot biéu
thi s khdc biét ¢é ¥ nghia thong ké (p < 0,05).
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Theo phan tich théng ké ANOVA véi mirc ¥ nghia
95 % cho thay, anh huéng cua chitosan co tic dong rd
rét dén téc do thim hoi nudc qua mang va kha ning
thAm hoi nudc qua mang ctia mang composite 16p
chdng 16p alginate/chitosan. Trong d6, mau ddi ching
(alginate 1 % don 16p) thé hién tinh chat can nuéc
kém nhat voi WVTR dat ngudng (344,42 + 21,62)
g.m2.ngay!. Khi bd sung chitosan 0,5 % thi ngay lap
tirc mang duoc cai thién cAu trac giam d¢ thdm hoi
nuée xubng hon 2 lan, su tuong tic tinh dién manh
mé gitra nhom amino (NH3") cua chitosan va nhom
carboxyl (COO™) cua alginate. Sy cai thién nay dugc
cho 12 sy hinh thanh cac 16p phuc hop polyelectrolyte

chat ch€ ngay tai bé mit tiép xuc, dong vai tro nhu
mot rao can vat 1y hiéu qua [13]. Tuy nhién, tai néng
do chitosan 1 % kha ning can am suy giam manh.
Hién tuong nay co6 thé do sy gia ting tng sudt noi
trong qua trinh sdy, din dén su co khong dong nhét
giita hai 16p polymer khac nhau, giy ra cic vét nut
hodc sy tach 16p lam mét di tinh toan ven cua mang
[14]. Khi nong d6 16p phu ting 1én 2 %, tinh chat can
am dugc phuc hoi nho sy gia ting dang ké d6 day va
mat do vat chit kho cua l6p phu chitosan, tao ra
duong khuéch tan dai hon cho cac phan tir nudc.

3.5 Két qua anh hudéng ctua ndng do chitosan dén mau
sic mang

Bang 1 Két qua anh huong ciia ndng do chitosan dén mau sic cia mang 16p chong 16p alginate/chitosan

Chitosan (%) L’ a’ b* AE
0,5 84,30+ 0,93 -3,59*+ 0,19 1,71+ 0,78 2,820+ 0,45
1 84,032+ 0,29 -4,09* + 0,07 4,60+ 0,27 5,572+ 0,33
1,5 83,66* £ 0,50 -4.31°+ 0,08 5,04*+ 0,40 6,132+ 0,51
2 84,300+ 0,93 -3,59*+ 0,19 1,71+ 0,78 2,820 +0,45

Cac gia tri duoc biéu thi dudi dang 56 trung binh va do léch chudn. Cdc chik c¢di a, b trong cung mot
ot biéu thi sw khdc biét c¢é Y nghia thong ké (p < 0,05).

Mau sic cia mang dugc tao boi dung dich alginate
1 % (w/v) két hop véi chitosan & cac ndng do (0,5-
2) % (w/v) 1a mot théng sd quan trong vi sy bo sung
chitosan c6 thé lam thay doi dic tinh thi giac cua
mang duoc thé hién qua cac gia tri L*, a*, b* va E. Két
qua & Bang 1 cho thiy gia trj L* ¢6 xu huéng giam
dan khi ting nong do chitosan, khién mang tré nén tdi
mau hon nhung van khong c6 su khac biét vé do sang
¢6 mirc y nghia voi p > 0,05 giita cac nong do khao
sat. Bén canh do6, cac gia tri a* va b* cho thiy co su
khac biét véi mic y nghia p < 0,05 ¢ ndng do
chitosan 0,5 % (w/v) so v&i cac néng d6 (1; 1,5;2) %
(W/v). So sanh véi mau ddi chimg (mang alginate 1 %
khong b sung chitosan) c6 gia tri a* = -3,05 va b* =
-0,75 thi viéc bo sung chitosan 1am mang c6 xu huéng
chuyén xanh luc hon duoc thé hién qua gia tri a* giam
vé truc am tir -3,59 + 0,19 dén 4,33 + 0,05 va ¢6 xu
huéng chuyén vang hon duoc thé hién qua gia tri b*
tang vé truc duong tir 1,71 + 0,78 dén 5,53 + 0,26 &
Béang 1. Ngoai ra, d§ 1é&ch mau E c6 su khac biét véi
mirc ¥ nghia p < 0,05 khi d6i chiéu v6i miu tring cho

thiy E trong khoang 2 dén 10, nghia 1a c6 thé nhan
thdy duoc sy thay d6i mau sic bang mit thuong [15].
Db6i chiéu két qua trong nghién ctru cua Deborah
Pacetti va cong su (2025) da dua ra su khac biét 1o rét
vé dic tinh mau. Cu thé, mang alginate-chitosan c6 d
sang L= 87,38 & 0,58 cao hon so véi cac gia tri khao
sat ciia mang alginate 1 % (w/v) két hop chitosan
(0,5-2) % (w/v). Pong thoi, gia tri a* chuyén sang
duong 0,34 = 0,26 biéu thi mau c6 xu hudéng chuyén
do nhe, trai nguoc véi mau xanh lyc cua cac gia tri
trong Bang 1. Bén canh do, gia tri b* = 8,82 + 0,82
cho théy su khéc biét vuot trdi vé sic vang gilra mau
clia mang alginate va chitosan trong hai nghién ctru.

4 Két luan

Nghién ctru da chimg minh tinh kha thi va hi€u qua
vuot troi cuia phuong phap 16p chdng 16p trong viéc
ché tao mang sinh hoc tir alginate 1 % két hop véi
CaCl va chitosan, giai quyét van d& tuong tac tinh
dién gy két ty khi phdi tron truyén thong. Nghién
ctru xac dinh ndng do chitosan 1,5 % (kl/tt) 1a ndng d6
phu hop cho céc dic tinh cia vat liéu. Trong khi ndng
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dd chitosan 2 % tao ra mang ludi li€n Kkét qua chit che
dan dén sy gion va giam kha ning chiu bién dang thi
néng dd 1,5 % mang lai su déo dai linh hoat. Yéu tb
mau sic va do mo duc khong bi anh hudng boi néng
dd chitosan, mirc d6 nay con dam bao sy on dinh vé
céu trac nho d6 day dugc cai thién dang ké, khéc phuc
hoan toan hién twong nirt bé mat do co lai khong dong
déu timg xuit hién & cac ngudng ndng do. Do do,

mang c6 ndng d6 1,5 % dugc dé xuét 1a giai phap phu
hop dé g dung trong thyc tién, dap tmg hai hoa giira
dd bén co hoc, do déo dai va kha nang bao v¢ thuc
pham.

Loi cam on

Chung t6i xin cam on Trudng Pai hoc Nguyén Tat
Thanh, Thanh phé H6 Chi Minh d4 hd tro cho nghién
cliru ndy.
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Effect of Chitosan on Alginate/Chitosan Layer-by-layer Composite Film Properties
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Abstract In the face of environmental pollution caused by plastic waste, this present study developed
sustainable packaging materials based on alginate and chitosan. In order to improve the physical and mechanical
properties of the alginate and limit agglomeration when mixing directly, the layer-by-layer method was applied.
The composite film was made from a solution of 1% alginate (w/w) combined with 20% glycerol (w/w), then
added with chitosan at various concentrations of (0.5-2)% (w/w). The synthesized film was evaluated for
thickness, color, opacity, physical and mechanical properties and water vapor permeability. The results showed
that the film containing 1.5% chitosan (w/w) achieved the tensile strength of (0.04 + 0.32) MPa, elongation of
(33.02 £ 0.77) %, modulus of elasticity of (1307.14 + 8.57) MPa, thickness (0.058 + 0.007) mm and water vapor
permeability (0.25 £ 0.041) g-m™'-s7!- Pa™!, while color and opacity remained unchanged. The results showed that
alginate/chitosan films have potential applications in environmentally-friendly food packaging.

Keywords Alginate; biopolymers; chitosan; layer-by-layer; edible film.
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