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SUMMARY

In this work, chitosan and chitosan-gelatin were used to form biodegragable membranes. In order
to modify the physico-mechanical characteristics of the membranes some additives such as polyethyl-
ene glycol, poly vinylchloride were used. Sensory, tensile strength, and swelling of prepared mem-
branes were evaluated. Tensile strength and swelling of chitosan-gelatin based membranes are higher
than those of chitosan based membranes. The additives results in the decrease in the tensile strength
but increase in swelling of prepared membranes. The membrane made from mixture chitosan-gelatin
and both additives polyethylene glycol and poly vinylchloride shows the highest swelling while the
membrane from mixture chitosan-gelatin and polyetlyylene glycol shows the lowest swelling. Both of
these membranes shows rather high tensile strength.
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LPAT VAN PE

Hién nay, vat liéu chinh dung bao géi thyc phdm 13
mang nhya PE (polyethylene), PP (polypropylene). Tuy
nhién, cdc vat ligu ndy c6 mgt s6 han ché 13 thdi gian
phan hlly kéo dai, kho xii ly va gay 6 nhim méi truding
[1]. Vi vdy, nhiéu nghién ciiu dung mang polymer phén
hity sinh hoc dé bao g6i thic phdm thay thé& cho bao
PE, PP nhdm han ché 6 nhi#m moi trudng do réc thai
cac polyme t6ng hgp [2, 3]. Hai loai polyme phan hily
sinh hoc dé dugc nghién citu phét trién: chat tao mang
sinh hoc ‘d@n dugc va khong an dugc. Carbohydrate va
protein hodc hdn hop clia ching thuding dugc sif dung
dé tao mang sinh hoc n dugc [4].

Mot trong nhiing nguén protein quan trong nhét clia
biopolyme 1a gelatin dugc hinh thanh do bién tinh héa
hoc clia collagen thu dugc tir da, xuong hoiic md cla
dong vat va thudng dugc xem xét vi cdc ddc tinh tao
mang luu bién thich hgp clia né [5]. Tuy nhién, do sy
kém bé&n nhiét va hoi &m nén mang gelatin chua dugc
sit dyng trong bao bi thyc phdm.
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Mang chitosan ¢6 kh& ndng khang khuén, khang
ndm, khdng sinh doc 16, gilt nutc cho thuc phdm trong
qua trinh bao quan nhung mang chitosan cimg va gion,
¢6 do bén chua cao nén viéc nghién citu phdi tron chi-
tosan véi cac vat lidu khac nhim tao ra mang chitosan
c6 do bén cao, gia thanh phir hgp 1a vén dé dang dugc
quan tdm hién nay. Viéc phdi hgp gita cac polyme ty
nhién nhu chitosan va xenlulose, chitosan va alginate,
chitosan véi tinh bot... ¢6 thé tao nén mang ¢ nhiéu
d3c tinh uu viét hon nhu bén co hoc hon, d& phan hily
sau khi sl dung... Ngoai ra, su két hgp clia cac hat
nano chitin v6i tinh bt [6], véi carrageenan [7], véi
chitosan [8] va v6i protein d4u nanh [9] dé téng tinh
ndng cho bao bi thyc phdm ciing dd dugc nghién citu.

Trong nghién cliu nay hé chat tao mang trén ca s
chitosan va chitosan - gelatin dugc sit dung. Polyethyl-
ene glycol, polyvinyl ancol dugc phdi tron nhu 1a céc
phy gia dé thay ddi tinh ndng clia hé. Mang tao ra
dugc dénh gid cdm quan, do do bén dit va do truong.
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II. THUC NGHIEM

Bang 1: Thanh phan, khdi Ivgng nguyén ligu ché tao mang (thé tich dung dich 46 mang:
60ml), dign tich mang: 15,5925¢m?)

Nhém
Chitosan Gelatin Acetic acid PVA PEG
K§ hiéu mau
" 1) T R e R ®
Nhém 1: céc Mang 1: chitosan 2 0 200 0 0
mang trén co sb
chitosan Mang 2: chi-PEG 2 0 200 0 03
Mang 3: chi-PVA 2 0 200 03 0
Mang 4: chi-PVA-PEG 2 0 200 03 03
Nhém 2: cac mang | Mang 5: chi-ge 2 2 200 0 0
irén cd s chitosan
va gelatin 1 Mang 6: chi-ge-PEG 2 2 200 0 03
Mang 7: chi-ge-PVA 2 2 200 0,3 0
Mang 8: chi-ge- PVA-PEG 2 2 200 0,3 0,3
1. Héa chat v6i mgt vat ndng m. Tang dén trong Iugng clia vat m

Gelatin va chitosan c6 xudt xi Vigt Nam, poly
vinylchloride (PVA), poly ethyleneglycol (PEG) va acid
axetic c6 xudt xit Trung Qudc.

2. Quy trinh tao mang

Chitosan va gelatin (néu trong thanh phén cé gela-
tin) dugc hoa tan trong dung dich acid acetic 17%. Sau
d6 b6 sung thém cac hgp phan phdi tron khac nhu:
poly vinylchloride, poly ethyleneglycol. Hén hgp dugc
khudy G nhiét do phong trong 2 gid, loc bd phan khon
tan (néu co) dé thu dugc hg dong nhat. Ldy 60ml mdi
dung dich dd 18n khuon c6 dién tich 15,5925¢m? va dé
kho ngoai khéng khi.

3. Céc phuong phéap d3c trung
Xac dinh do bén dit cla mang:

Xac dinh céc cd tinh nhu stic cang clia mang, do
day clia mang dugc tién hanh do tai phong thi nghiém
ctia Trung tdm k¥ thudt do ludng 3,.

Cac mang dugc gilt trong moi truding c6 nhiét do va
do 4m 6n dinh trong thdi gian 24 gid truéc khi tién
hanh do. Moi truting trong phong thi nghiém c6 nhiét
do 1a (25+3°C) va c6 do am 12 (55£5%).

Thiét bj do: méy do do chiu kéo.

Céch tién hanh: Mang dugc cit theo kich thugc:
chiéu dai 11cm, chiéu rong 3mm. Khi do mot ddu clia
mang dugc kep chit vao méc can, ddu kia dugc kep
chdt vao méc khac va chiu mot lyc Téng cuc Tiéu
chudn Do ludng Chét lugng kéo theo phuong thing diing

&

cho dén khi mang bj ddt, ghi lai gia trj trong lugng clia
vat ndng. DY bén dit clia mang duge tinh theo cong
thiic:

o = P/S (MPa)

Trong d6: S 1a dién tich mang, (mm?); P = m x g;
trong lugng clia vat ngng (N), v6i m 1a khéi lugng cla
vat ndng (kg), g 1a lvc trong trudng (9,81 N/kg).
6Xélc dinh kh& ndng thdm nudc clia mang (do truong
no): {

Phuong phdp xdc dinh khd ning thdm nudc clia
mang dugc xdc dinh nhu sau: cdc loai mang chitosan
phdi tron phy ligu thu dugc dem kiém tra kha néng
thdm nudc phéi dugc gilr trong didu kign 8n dinh v
nhigt do va do &m (nhigt do 1a (25+3°C) va c6 do 4m
la (55+5°C)) trong thdi gian 24 git. Sau thdi gian nay
dem cac mang nay di can va ghi nhan khdi lugng cla
tling mang (m1) rdi dugc ngdm trong nudc trong thdi
gian 1h. sau d6 lau khd tiing mang béng gia'y hat nuée
va cén lai khoi lugng clia tiing mang (m?). Kha ning
thdm nudc cia tirng mang sé& dugc tinh theo cbng thiic
sau:

W, = (m; - my)/m; x 100(%)
Trong do: :
W, la khd ndng thdm nu6c clia mang (%).

my, m, 14n lugt 12 khéi lugng clia mang trudc va sau
khi ngdm trong nuéc (mg).
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UL KET QUA VA THAO LUAN

1. Két qué cdm quan cia mang

- K6t quad cidm

trong bang 2. Mang chitosan n
trong, khi thém thanh phin

thay ddi nhiéu vé
sau ba tudn thi hoi chuy8
lam cho mang c6 mau t
va dong thoi hai thanh

mau sic nhun

mang ¢6- mau tring duc.

Mang chitosan n

con mang Chi-
mdt clia mang,
la PEG ¢6 kha

quan clia mang duge danh gid nhu
guyén chat c6 mau tring
gelatin thi khdng c6 sy
g do déo dai ting Ién,
N sang mau vang. Thém PEG
rdng mo nhu khéi. Them PVA  Céc mang trén co s chitosan-gelatin c6 do bén dt

dugc cdi thién hon so véi nhom mang trén co s chi-
- Trong d6, mang c6 thanh phén chi-
tosan-gelatin ¢6 do bén ddt I6n nhat cao han S0 Vi
a S0 vdi tat c& cdc mang con
€O sy tao thanh lién két gitta
nhém NH, clia chitosan véi nhém COOH clia gelatin lam
én viing. Viéc dua thém PVA
do bén dit cla mang nhung
g _phi hgp khi diing

phdn PVA va PEG lam cho

guyén chat hoi ciing, min va dai
PEG thi 6 mot I6p hoi phii trén bén
mang u6t, dinh. Diéu nay c6 thé Iy giai
ndng hat &m vi nhém h
cuGi mach. Khi bé sung thém PVA thi
dai. BO sung thém c& PVA, PEG thi man
déo va do min ting 1&n. Tuy nhién, khi d
khi sau mét thdi gian thi c6 hién tugng ¢

ydroxyl (OH) &
mang min, déo
c6 do mém
ngoai khdng
(ing di so v6i

ban ddu, nguyén nhan c6 t
nuéc co trong mang.

2. Do bén dit

D0 bén ddt clia hai nh
va trén c6 sg chitosan va

tosan (hinh 1)

mang chi ¢ chitosan v.
lai. Khi thém gelatin thi

cho mang c6 dg lién két b
va PEG khong 1am ting
cdi thién do mém déo
mang lam bao g6i va bio quan quan.

clla man

Béng 2: K&t qua cam quan ciia mang trén co s& chitosan (nhém )]

hé 1a do hién tugng ma4t

0m mang trén co s§ chitosan
gelatin dugc dua ra  hinh 1.

. Thai gian
Miu Chi tiéu
0 tudin 1 tudn 2 tudn 3 tudn
Mang 1 Mau sic Tring trong Trdng, trong Trdng, trong Tring trong
4 Mém, min, dai Mém, min, dai Hoi mém, min, | Hoi cling, min, hoi
h :
Sitoapn Treee. 4 hoi dai gion
Mang 2 Mia sdc Tring, ma. Tring, mo Tring, ma Trédng, my
y { Mém, min, dai, hai Mém, min, hoi u6t, | Hoi mém, min, | Hoi cling, min, hai
Chi-PEG £
TRTAhaL | o dai hoi 6t, hoi dai | gion, hoi ubt
Mang 3: Mau sdc Trdng duc Trdng duc Trdng dyc Tring duc
Chi-PVA Trang thai | mém, min, dai Hoi mém. min. hoi | Hi cang, min, Citng, min, hoi gion
dai hoi dai
7
Mang 4 Mau sdc Tréng duc ‘ rdng duc Tring duc Tring duc
Chi-PVA-PEG Trang thai mém, min, dai Hol mém, min, hol HQ cdng. min, Cang, min, hai gion
dai hoi dai
Mang 5 Mau sic Tréng, trong Tréng, trong Hoi vang, trong Hoi vang, trong
Chi-Ge
Trang thai Mém, mijn, Mé&m, min, dai Hdi cing, Hoi cing, min, hoi
min, hai dai dai
dai,
Mang 6 Mau sic Tréng, md Trédng, md Hoi vang, mo Hoi vang, md
Chi-Ge-PEG Trang thai | Mém, min, dai, hoi Mé&m, min, dai, hgi Hoi mém, min, Hoi citng, min, hoi
ust uot dai, hoi uét dai, hoi ust
Mang 7 Mau sdc Tréng dyc Tréng duc Tring duc Hoi vang duc
- Chi-Ge-PVA Trang thai | M&m, min, dai Mé&m, min, dai Hoi cing, min, Hoi ciing, min, hoi
hoi dai gion
Mang 8 Mau sic Tring dyc Tréng dyc Tring duc Hoi vang duc
Chi -Ge-PVA- Trang thai | Mé&m, min, dai, hoi Mé&m, min, dai, hoi Hdi cing, min, Hoi cling, min, hgi
PEG ugt ugt hdi gion, hoi w6t gion, hoi ust

Héa hoc & '(fng dung

S& chuyew 28 (05) /2020

@




3. Do trudng nd ciia mang trén cd s chitosan va
mang trén co s chitosan-gelatin

Cac mang trén cd sb chitosan-gelatin c6 do truong
né tot hon so v6i mang trén cd sd chitosan cung thanh
phan chét phdi tron (hinh 2). Diéu nay 1a do gelatin la
mot chdt hit nuoc manh, dudi 20°C nd chi hat nude va
truong nd. Khi thém PEG hodc PVA hoic ca PEG va
PVA vao mang chitosan thi do truong nd giam manh.
con khi them PEG hodc PVA vao mang Chi-Ge thi d0
truong nd 1t thay d8i nhung khi them ci PEG va PVA
thi do truong nd ting manh. GO thé sy k&t hgp dong
thoi ca 4 cdu tir dd tao ra lien k&t cdu 1am tang kha
nung gilt nuec clia mang. C6 thé thdy mang chitosan-
gelatin k&t hop them chat ph6i tron cho uu diém vugt
trdi hon cA vé do bén va do truong na.

50

PVA  ChEPVA-PEG/CH
PEG

ChEPYA/ChiGe-

ChyChiGe ChHPVE/Chi-Ge-PES

Mang trén cg s chitosan va gelatin

Hinh 1. Bifu @6 so sanh a9 bén ditt clia mang
trén co s& chitosan-gelatin

CM-FEGIC AR G=IA CriPYAFEChraef vl
8 Miag tén 0o 5 chitosm i
) fang i cc 53 chisen v gealn
Hinh 2. Biéu d6 so sénh dg truong nd cha mang

trén co s chitosan va mang trén co sd chitosan-
gelatin

nfCniGe

KET LUAN

Viéc thém gelatin khong anh hudng dén do trong
vA mau sic clia mang, khi PEG va PVA lam mang duc
hon va ci PEG va PVA déu tac dOn% d&n trang thai clia
mang, hai chat nay lam tang do mem, min va déo clia

>:))

mang day Ja yéu 1 6t gidp mang c6 thé phuc vy tot
cho muc dich bao boc thuc phdm. Trong nhom mang
trén cd sb chitosan thi PEG, PVA lam giam do bén dt
cia mang. Mang c6 minh thanh phan PEG c0 do bén
diit nho nhat. Gelatin [am tang dd bén kéo clia mang
va trong nhém mang trén co sd chitosan-gelatin thi
viec tham cac chét phdi tron khong anh hutng dang
k& do bén dit clia mang:

Kha nang thdm nuéc clila mang trong nhom mang
chi-gel 16n hon, ching t gelatin c6 &nh hubng rét 16n
dén do thdm nuc clia mang. @ nhom mang trén co s0
chitosan thi viéc thém thanh phdn phi tron PVA, PEG
lam giam do thdm nudc clia mang. Trong khi d6 &
nhém mang trén cd so chitosan-gelatin thi vigc bd sung
¢4 hai chdt phdi tron PVA, PEG cho mang c6 do tham
nudc 16n nhét. Nhu vay, tly vao muc dich stf dung cla
mang ma lya chon thanh phdn, t 16 pha tron phu hop.
Pay la mot co 50 dé Iya chon mang phuc vu cho viéc
bao qun thyc phdm thich hop.
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