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NGHIEN CUU MOT SO TINH CHAT CUA MANG
PECTIN LA SUONG SAM - CHITOSAN

STUDYING ON THE PROPERTIES OF PECTIN FILMS BASED ON
YANANG LEAVES AND CHITOSAN
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Tém tat - Bai bao nay nhdm muc dich nghién ctvu tao mang va xac
dinh céc tinh chét chirc ndng bao géi thuc pham cltia mang pectin —
chitosan véi cac ti 1& phéi trén 100:0; 75:25; 50:50; 25:75 va 0:100. Ti
I& phéi tron gitra pectin va chitosan cé anh hwéng dén cac tinh chét
clia mang tao thanh nhw 46 day, do bén kéo dirt, do gién dai, d6 dan
héi, do thdm hoi nudc, d6 hoa tan, do truyén khi oxy. Két qua nghién
ctru cho thay, mang dwoc tao thanh véi ti 1& 50:50 1a tét nhat vi cé do
hoa tan thap 9,09%, d6 bén kéo dit cao 19,7 MPa, d6 thdm hoi nwéc
thdp 0,93 g.mm/m?ngay.kPa, dd truyén hoi nuwéc thap 21,34
g/m2.ngay, do truyén khi oxy thdp 51,49 cc/m2.ngay. Va dic biét, cac
mang c6 sy tham gia ctia chitosan déu c6 kha néng khang céc chiing
vi sinh vat gay hu héng trong céng nghé bao quan thwc phdm néi
chung nhw Saccharomyces cerevisiae, Aspergillus niger va E. coli.
V&i nhivng tinh chat nay, mang pectin-chitosan véi i 1& 50:50 c6 thé
(ng dung lam mang bao c6 hoat tinh dé& bao quan thwc pham.

Tir khéa - chitosan; d6 bén co hoc; d6 thAm hoi nuéc; do truyén
khi oxy; pectin

1. Pat vin dé

Hién nay, cac nha nghién clru ngady cang quan tam
nhiéu dén cac polyme ty nhién bai vi chiing rt phong phu,
da dang va co thé dugc ing dung rong rii trong linh vuc
vat liéu sinh hoc. Polysaccharide c6 thé dugc chia thanh 2
loai: loai mang dién tich va khong mang dién tich. Loai
polysaccharide mang dién tich c6 thé mang dién tich duong
hodc mang dién tich &m. Tuong tac tinh dién dugc xem la
manh hon so v&i tuong tac cua cac loai lién két thir cap
khdc. Pectin va chitosan 1a mot trong s nhirng vat lidu nay.
Pectin dugc phén loai thugc nhém polyanionic (-COO") va
chitosan thudc nhom polycationic (-NH3*). Su két hop giira
pectin va chitosan s€ tao nén mdt mang ludi khong gian
dic biét co thé tao mang, tao gel ung dung trong linh vuc y
té, nong nghiép, my pham va thuc pham (Hinh 1) [1].
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Hinh 1. Tuong tac gitta pectin va chitosan
Hon nita, mang duogc tao thanh tir nguyén li¢u chitosan
¢06 kha nang khang vi sinh vat, day 1a mét tinh chat can thiét
trong linh vuc ung dung cong ngh¢ bao bi thyc pham, cong
nghé y duoc [1].
Muc dich cua bai bao nay l1a nghién ctru kha nang twong
tac gilra pectin va chitosan khi phoi hop véi cac ti I¢ khac

Abstract - This study aims to make films and determines some
functional packaging properties of pectin-chitosan films with ratios
of pectin:chitosan 100:0; 75:25; 50:50; 25:75 and 0:100. The
effects of ratios of pectin-chitosan incorporation on the thickness,
tensile strength, elongation, water vapor permeability, water
solubility, oxygen transmission rate are investigated. The results
show that the addition of chitosan to the pectin films with ratio 50:50
increases tensile strength 19.7 MPa; reduces water solubility to
9.09%, water vapor permeability of 0.93 g.mm/m?.day.kPa, water
vapor transmission rate of 21.34 g/m2.day, oxygen transmission
rate of 51.49 cc/m2.day. Especially, pectin-chitosan films inhibit
growth of Saccharomyces cerevisiae, Aspergillus niger and E. coli.
So pectin-chitosan films with ratio of 50:50 can be used as active
packaging film to extend the shelf-life of food.
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nhau trong qua trinh tao mang, cu thé 1 xac dinh cac chi
tiéu, tinh chat ctia cac mang tao thanh. Ttur d6, chon mang
tot nhat c6 thé st dung dé lam mang bao quan thuc pham.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu

Pectin dugc chiét xuét tir 14 swong sam theo quy trinh
bai bdo [2], ¢6 chi s6 DE = 48,36 thudc nhom LMP.
Chitosan (CS) c6 khdi lugng phan tir 70 kDa, chi sb
deacetyl hoa 90%, dwoc cung cap boi Cong ty TNHH MTV
Chitosan Viét Nam. Glycerol, calcium chloride dugc mua
tir Cong ty hoa chit Xilong, Trung Qudc.
2.2. Phwong phadp nghién ciru

- Phuong phép chuan bi mang pectin-chitosan: Chuan
bi dung dich pectin va dung dich chitosan, sau d6 phdi tron
hai dung dich pectin va chitosan véi cac ti I¢ nhu dugc trinh
bay & Bang 1. Tién hanh khuay tron dé dong hoa hdn hop.
Béo quan hdn hop & 4°C trong 24 gid dé loai bo bot khi.
Sau d6 db dung dich tao mang vao khuén co kich thugc
15 cm x 15 cm mot lwong khong ddi 13 60 g. Dé kho & nhiét
d6 25+1°C va do am 53+2% trong 24 gid, sau do sy &
40°C trong 2 gid. Bao quan mang & d6 am twong ddi
53+2% trong 5 ngay trudc khi dem di phén tich céc chi tiéu.
(Chuén bj dung dich pectin: Pectin dugc hoa tan trong nude
néng 60°C véi ndng do 2%. Bo sung glycerol véi vai tro 1a
chat nhil hoa véi ti 18 50% so v6i lugng chit kho polyme
va CaCl, v6i ham lugng 0,01g/g polyme. Chudn bi dung
dich chitosan: Chitosan dugc hoa tan trong dung dich axit
acetic 1,5% v6i ndng do 2%. Bb sung glycerol véi vai tro
1a chit nhii hoa véi ti 1& 50% so v6i luong chat kho
polyme).
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Bing 1. Bing ky hiéu va thanh phan cdc logi mang pectin-chitosan

Kihi€u | s b phan, % | K€U e phin, %
mang mang
Pectin | Chitosan Pectin | Chitosan
P 100 0 P/CS3 25 75
P/CS1 75 25 CS 0 100
P/CS2 50 50

- Xéc dinh d6 day cta mang: D¢ day dugc xac dinh
bang cach sir dung thiét bi Mitutoyo (nhan hi¢u PCM 137,
No0.2046S, Nhat Ban). Tién hanh do & 5 vi tri cua mang
(4 goc va 1 & tam), sau d6 lay két qua trung binh.

- Xéc dinh d¢ hoa tan ctia mang (%H) [3]: Mang dugc
cit thanh hinh vudng 3 x 3 cm va say kho dén khéi luong
khong d6i & 60°C trong thiét bi say chan khong, can khdi
luong ban dau (Wy). Sau d6 dat mang vao cdc chira 20 ml
nudce cat, lac déu trong 24 gio ¢ nhiét d6 25°C. Mang sau
d6 dugce sdy kho trong cting diéu kién, can khdi lugng (W).
Do tan cua mang dugce tinh toan theo phuong trinh:

oot =22 Y 100%
WS

- Xéc dinh tinh chét co 1y cua mang: D6 bén kéo (TS)
va do dan dai (E) duoc xdc dinh theo tiéu chuin ASTM,
phuong phap D882 (1995b).

- Xac dinh do thdm hoi nude [4]: Do thdm hoi nude
(WVP) duogc xac dinh theo phuong phap E95-96 (ASTM,
1995b). Mau mang duoc ¢ dinh 1én hop nhém c6 chira sdn
silicagen dé giir 46 4m ban dau bén trong hop 1a 0%. Sau d6
dat vao binh hiit 4m c6 diéu chinh d¢ 4m tuwong ddi 53+2%
bang dung dich mubi MgNOj; bio hoa. Tién hanh do sau mdi
12 gio trong 6 ngay dé biét lugng hoi nudc hap thu qua
mang. D¢ thdm hoi nude duoc tinh theo phuong trinh sau:

P w.X
1.A.P,(RH, —RH,)

Trong do: w/t 1a tdc do thim hoi nude, duoc tinh bé“lng
hé s6 hoi quy tuyén tinh cua sy thay d6i khdi luong theo
thoi gian (g/h); x 1a chiéu day mang (mm); A 1a dién tich
thim ciia mang (m?); Py 1a 4p sudt hoi cua nudc tinh khiét
(3.159 kPa ¢ 25°C); (RH;- RH>) 1a chénh léch d6 4m twong
dbi giira bén trong va ngoai mang 12 0,5.

- Goc tiép xtic nudce [5]: Mau mang trude khi do phai giir
& do 4m 53%, 25°C trong 48 gio. Goc tiép xic nude duge
do trén thiét bi DSA30E (Cong ty Kriiss, Dtic). Thé tich giot
nudc duge cai dat 1a 10,0 £ 0,5pl, nhiét d6 1a 25,0 £ 0,1°C.
Nuéc duoc nhé giot trén bé mit ciia mang va hinh anh goc
tiép xtic duoc chup tr dong sau 6 gidy trong 1 phit.

- D¢ truyén khi oxy ctia mang [6]: D9 truyén khi oxy
clia mang duoc do boi thiét bi Mocon (hi¢u OX-TRAN®,
ma s6 2/21 Series, Hoa Ky). Cac thi nghiém dugc phan tich
& nhiét d¢ 23 +2°C, d6 4m 75% va ap suat 760 mmHg theo
tiéu chudn ASTM D3985-05, 2010. Miu mang dem phén
tich phai chuén bi vé6i kich thuéc 6 cm x 6 cm. Két qua
phan tich duoc 1a do truyén khi oxy trén mot don vi dién
tich trong mot don vi thoi gian.

- Kiém tra kha nang khang vi sinh vét cta cac dung dich
tao mang [7]: Kiém tra kha nang khang méot $6 chung vi sinh
vat dac thu trong thuc phém nhu E. coli, Saccharomyces

cerevisiae, Aspergillus niger bang phuong phap khuéch tin
giéng thach. Chuén bi cac dung dich chtra cac loai vi sinh
vat nghién ctru & ndng d6 106 CFU/ml. Chuan bi méi truong
thach BHI dé nu6i céiy E.Coli, méi truong thach Sabouraud
dé nudi ciy Saccharomyces cerevisiae, Aspergillus niger.
Tao giéng thach c6 dudng kinh 5 mm, sau d6 cho 0,2 ml
dung dich tao mang vao bén trong giéng thach, cdy vi sinh
vat Ién dia petri, 0 trong t 4m & nhiét o 30°C va thoi gian
48 gio, 1ay ra va do duong kinh vong khang khuan.

- Kiém tra cu triic ciia mang bang kinh hién vi dién tir
quét SEM: Sir dung thiét bj JEOL, JSM-5910LV, Tokyo,
Nhat Ban. Chuan bi miu bang cach nhing mau vao dung
dich nito 16ng, sau d6 phu vang 1én bé mat trong diéu kién
chan khong. Ciu tric bé mat mang dugc quan sat & do
phong dai 1.000 lan.

- Phuong phép xur 1i s liéu: Cac s liéu thong ké duoc
phan tich bang phuong phap phan tich phuong sai
ANOVA, sir dung phan mém Minitab (Phién ban 16.2.3.0;
Minitab Inc., USA). St dung kiém dinh Fisher dé so sanh
su khac nhau giita cic gia tri trung binh ctia cac tinh chit
mang ¢ mirc y nghia 0,05.

3. Két qua va thao luin
3.1. g day va tinh chit co hoc ciia mang

Tinh chat co hoc 1a mdt trong nhing tinh chat quan
trong ciia mang vi né lam nhiém vu bao v€ va bdo quan
nguyén ven tinh chat cua cic chit bén trong. Do day cua
mang 1a mot tham s6 quan trong trong viéc tinh todn xac
dinh d6 thAm hoi nude, d6 bén co hoc va mot sb tinh chat
khac cua mang. Két qua do d6 bén co hoc cta cac mang
dugc thé hién qua do bén kéo dut (TS), do gidn dai (E) va
két qua do d6 day ciia cac mang duoc thé hién & Bang 2.

Bing 2. B day va dg bén co hoc ciia cdc mang

Loai mang Do day (um) TS (MPa) E (%)
P 54,042,504 7,120,2¢ 7,17+0,35°¢
P/CS1 80,2+3,9% 11,340,5¢ 8,9+0,4°
P/CS2 75434 19,7+0,9* 10,55+0,5°
P/CS3 85+4,22 9,840,5¢ 9,8+0,85%®
cs 64+2,7° 15,5+1,2° | 8,55+0,45"

Két qua ¢ Bang 2 cho thay do day ctia mang chitosan
16n hon mang pectin. Cac mang két hop giita pectin va
chitosan c6 do day l6n hon so v&i mang pectin va mang
chitosan. Mang hdn hop véi ti 18 phdi tron 50:50 c6 d6 day
thip nhit trong cac mang hdn hop. Su khac nhau vé do day
clia cac mang lién quan dén ciu tao va ban chét lién két
giita cac phan tir. Mang P/CS2 ¢ d6 day thép nhét, co thé
giai thich 12 do ¢6 sy hinh thanh nhiéu lién két giira nhém
—NH3* cta chitosan va —COOH cua pectin tao nén mot
mang ludi khong gian bén chit va gon hon.

D6 bén kéo dut ciia mang chitosan cao hon so v6i mang
pectin. Sy két hop cua chitosan va pectin tao nén cc mang
hén hop c6 d6 bén kéo dit cao hon so v6i mang pectin. Khi
ham lugng chitosan trong mang ting tir 25 dén 50% thi do
bén kéo dirt ciia mang hon hop tang tir 11,3 dén 19,7 Mpa,
nhung khi ham lugng chitosan ting dén 75% thi d¢ bén kéo
dut giam xubng dén 9,8%. C6 thé giai thich cac két qua trén
nhu sau: Dung dich chitosan dugc tao thanh boi dung dich
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axit acetic 1,5% c6 pH = 3,5. pK, cua chitosan 1a 6,5 do viy
chudi mach chitosan dugc proton héa hoan toan. Pectin c6
pKa= 3,5 va pectin dugc hoa tan trong nudc co6 pH = 7 tao
dung dich pectin ¢ pH = 4,5 - 5 nén hau hét pectin co cac
nhém mang dién tich am. Vi vay, khi phéi tron, giita pectin
va chitosan cé sy hinh thanh luc tuong tac ion gilta cic
cation ciia chitosan va anion cuia pectin, két qua 1a 1am giam
lyc day tinh dién giita cac polyme. Do vy, mang hon hop
déu c6 d6 bén kéo dut cao hon so véi mang pectin. Vi ban
chit ciia chitosan 1a c6 kha nang tao mang c6 do bén kéo dirt
cao hon pectin, nén khi ham lugng chitosan cang tang thi d¢
bén kéo diit ciia mang hdn hop cang ting, nhung khi ham
lugng chitosan ting dén 75% tong thanh phan hon hop thi
d6 bén kéo dirt giam, vi & mang P/CS3 nay lyc twong tc tinh
dién giita pectin va chitosan khong tot nhur & mang P/CS2.
3.2. Géc tiép xiic nwéc ciia mang

Goc tiép xtic nude 1a mot trong nhitng tham s6 thé hién
kha ning thim uét cuia bé mat mang, 1a co so dé du doan
nhitng tinh chat hydrat héa ciia mang. Két qua vé goc tiép
xtc nudc cta cac mang duge biéu dién & Bang 3.

Bdng 3. Gid tri va hinh anh géc tiép xiic nudc ciia cdc mang
0 thoi diém ban dau va sau 12 gidy tiép xiic nuoc

Loai Géc tiép xiic nuére, ° Hinh énh

mang Banddu | Sau 12 gidy | Ban ddu | Sau 12 gidy
P 212210 | 452029 | @3 |
pest | onix63 | osazss | P | (0D
pcs2 | 988340 | 935:47 | PR | MR
P/ICS3 | 103,424.9% | 101,242,3¢ Q D
cs 108439 | 1001224 | ()| M

Theo Heba Isawi va cOng sy, mang wa nudc co goc tiép
xtic 0°< 0 < 90°, con mang khong ua nude co goc tiép xuc
90°<0 <180°. Két qua ¢ Bang 3 cho thdy, & thoi diém ban
dau, goc tiép xuc nude ciia mang pectin 1a 62,1+2,1°, ciia
mang chitosan 1a 108,4+3,9°, cuia cic mang hdn hop dao
dong trong khoang 97,1+ 6,3° dén 103,424,9°. Sau 12 gidy
tiép xtic véi nudc, gbe tiép xic ciia mang pectin giam ro rét,
giam tir 62,1+2,1° dén 45,242,9°; géc tiép xiic clia cic mang
hén hop va mang chitosan c6 giam nhung khong dang ké, va
dac biét 1a géc tiép xic cuia cidc mang hdn hgp, mang
chitosan khong khac nhau sau 12 gidy tiép xiic v6i nude.

Két qua nay cho thay mang pectin c6 goc tiép xtic nudc
thép va cdc mang con lai déu c6 géc tiép xic cao hon so
v6i mang pectin nhung su khac nhau gitta cic mang cé mat
chitosan 1a khong déng ké. Mic dit ca pectin va chitosan
déu c6 s6 lugng nhém phan cyc 16n nhung bé mit cia
chuing lai thé hién kha nang uva nudc khac nhau, diéu nay
¢6 thé 1a do két qua cua qud trinh tao lién két hydro bén
dudi bé madt, con & trén bé mat do chitosan cé cac nhom
axetyl con sét lai 1a nhitng nhém khong wa nude. Cac mang
hén hop déu c¢6 géc tiép xiic nude cao, c6 thé giai thich 1a
do ¢6 sy hinh thanh lién két, tuong tac giita chitosan va
pectin, cu thé 1a ¢6 luc twong tic tinh dién gita cdc nhém
chic mang dién tich duong — NH3+ va cdc nhém chuc
mang dién tich am — COO-, két qua lam cho bé mit ciia céc

mang hon hop nay ky nuéc hon. Cac nhém chirc ua nude
clia céc polyme thuong c6 khuynh huéng 4n vao bén trong
dé dat duoc nang lugng bé mit thap, vi xung quanh 1a viing
khoéng wa nudc; con cac nhom khong wa nude ton tai & bé
mdt. Ham luong chitosan trong mang cang tang, nhom
axetyl cang nhiéu lam cho bé mat it thim nudc hon, két qua
g6 tiép xtic nude cang ting. Két qua goc tiép xuc nudc ciia
cdc mang sau 12 gidy cho thay, mang pectin thim nudc
nhanh vi ¢6 chita nhiéu nhém ua nuée, con céc mang hon
hop va mang chitosan c6 50 lugng nhom wa nude it hon nén
trong khoang 12 gidy tlep Xuc thi gilta mang va nudc chua
Xay ra sy twong tac nhiéu, nén g6c t1ep xtc nude van giam
khong dang ké so véi ban dau. Vi su tuong tac ndy xay ra
trong thoi gian rat ngén nén ti 1& phdi tron giira pectin va
chitosan khong anh huéng nhiéu dén sy twong tic clia mang
va nudc, nén géc tiép xiic nudc ciia cic mang c6 chira
chitosan sau 12 gidy khong khac nhau.
3.3. D§ hoa tan ciia mang

Do hoa tan 1a mét chi tiéu quan trong cua mang trong
viéc tao mang an duoc trong tmg dung thuc pham. Két qua
d6 hoa tan cua cac mang dugc biéu dién ¢ Hinh 2.
120 -

1002
100 1

80 - 65.8b

60 - 51.64¢

40

Do hoatan, %

2 - 9.09¢
0 . .
P P/CSL  P/CS2

3.57¢

—

P/CS3 cs

Hinh 2. D¢ hoa tan cua cac mang

Két qua ¢ Hinh 2 cho thay mang pectin hoa tan hoan
toan trong nudc, cdn mang chitosan tan rat it trong nudc.
Khi ham luong chitosan trong mang hdn hop ting tir 25
dén 50% thi mang hdn hop c6 do hoa tan trong nudc giam
tr 65,8 dén 9,09%, nhung khi ham lwong chitosan cua
mang ting dén 75% thi 6 hoa tan ciia mang hdn hop ting.
C6 thé giai thich mang P/CS1 ¢ d6 hoa tan cao nhét trong
cac mang hon hop vi mang nay c¢6 ham luong pectin cao
hon, ¢6 s6 nhém anion ty do nhiéu trong chudi mach khong
thé tao lién két voi chitosan. Con miu mang P/CS3 ¢6 chia
lugng 16n chitosan, do hoa tan cua chitosan trong nudc
thap, do d6 d¢ hoa tan mang P/CS3 thap hon so voi mang
P/CS1, hon nira, vi lugng chitosan bd sung vao ¢ ham
luong 75% 1a nhidu hon mirc can thiét dé tao lién két tinh
dién v6i pectin, nén anh huong khong t6t dén lién két gitra
mang ludi pectin va chitosan, do d6 ciu tric mang khong
con chit ché, dé bi pha v& va dé bi phan tan vao trong nudc.

Trong cac mang hon hop, mang P/CS2 co dd hoa tan
thap nhit. Két qua nay co thé giai thich 1a do pectin va
chitosan ¢ kha ning tuong tac, lién két tot khi phdi tron
v6i ti 1€ 50:50 nén 1am giam kha nang hoa tan.
3.4. Py thim hoi nwéc va dj truyén hoi nwde ciia mang

D6 tham hoi nude, ti 16 truyén hoi nude thé hién kha ning
khuéch tan hoi nu6e qua mang. Day ciing la mét chi tiéu quan
trong ctia mang. Két qua khao sat 4o thdm hoi nudc, ti 1é truyén
hoi nudc cia cac mang dugc bidu thi & Hinh 3 va Hinh 4.
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Hinh 4. B§ truyén hoi nieée ciia cde mang

Dua vao d6 thi Hinh 3 ta thiy do thdm hoi nudc cua
mang pectin cao hon so véi mang chitosan, ciia cic mang
hén hop déu thap hon so véi mang pectin. Trong cdc ming
hén hop, mang P/CS2 c6 d6 tham hoi nudc thap nhat. C6
thé giai thich viéc giam do tham hoi nudc cua cac mang khi
bd sung chitosan 1a két qua cua viéc giam sb luong cac
nhoém wa nude nhu —OH va —COOH cua pectin. Hon nira,
su hinh thanh lién két hydro gitta n¢i mach pectin, ndi
mach chitosan, giira pectin va chitosan lam giam cac nhom
tu do va nude, lam giam do thAm nude cua mang. Mang
P/CS2 c¢6 d6 tham hoi nuée thip nhat, vi véi ti 16 phdi tron
50:50 thi gitta pectin va chitosan cé sy twong tac tinh dién
manh, khoang cach khong gian giita cac chudi mach
polyme giam lam cho nuéc kho hap thu vao bén trong
mang ludi ciia mang. Va két qua trén ciing cho thiy d6 day
clia mang P/CS2 ciing thap nhét trong cac mang hon hop.

Do truyén hoi nuée cua mang (dwoc biéu dién ¢ Hinh
4) gidam dan khi ham luong chitosan tang. Tuy nhién, khi
ndng do chitosan tiang tir 50 dén 75% tdng thanh phan tao
mang (mang P/CS2 va P/CS3) thi d¢ truyén hoi nuéc cua
mang khong thay d6i. Viéc giam kha ning truyén hoi nuée
khi ndng do chitosan ting 1a két qua cta viéc giam cac
nhoém ua nude nhu —COOH cua pectin, ting s6 luong cac
nhém ki nuée nhur deacetyl ciia chitosan, dan dén kha ning
lam rao can hoi nudc ciia mang tang. Két qua nay ciing phit
hop vé6i két qua vé goc tiép xtc nude clia cac mang ¢ Muc
3.2. Ly do mang P/CS2 va P/CS3 c6 d¢ truyén hoi nudc
khong thay ddi 1a khi ham lugng chitosan ting, cac nhom
ky nude tang nhung do & mang P/CS3 thi luc lién két gitra
pectin va chitosan thip, két qua 1a tao nhidu khoang khong
gian tréng, nén xét trén ca hai yéu t6 anh huong thi do
truyén hoi nuée khong khac so voi mang P/CS2.
3.5. Khd nang khang vi sinh vit clia mang

Hoat tinh khang cac ching vi sinh vat nghién ctu nhu

E.Coli, A.niger va S.cerevisiae dugc biéu dién & Hinh 5 va
Hinh 6.

(c)
Hinh 5. Hinh anh thé hién khd ning khang cdc ching vi sinh vt
cua dung dich tao mang P/CS (a) A.niger; (b) S.cerevisiae va
cua mang P (c) S.cerevisiae
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Hinh 6. Kha nang khang cdac chung vi sinh vdt cua cdc mang

Tir Hinh 5 va két qua vé duong kinh khang cac chung
vi sinh vat nghién ciru & Hinh 6, ta thy dung dich tao mang
pectin khong c6 kha nang khang cac ching E.Coli, A.niger
va S.cerevisiae va dung dich tao mang chitosan co kha
nang khang cac ching vi sinh vét nghién ctru. Khi nong do
dung dich chitosan cang cao thi kha nang khang vi sinh vat
cang manh. Nhung ta co thé thdy rang, khi ham luong
chitosan 16n hon 50% thanh phan tao mang thi kha ning
khang cac chung vi sinh vat ting 1én khong dang ké.

Va kha nang khang cac ching vi sinh vat khac nhau Ia
khic nhau. Céac dung dich tao mang c6 chtra chitosan c6
kha nang khang nim mdc A.niger cao hon so véi E.Coli va
S.cerevisiae, c6 thé giai thich diéu nay 1a do co ché tac dung
ctia chitosan d6i v6i cac thanh phan cdu tao cua cac ching
vi sinh vét nay khac nhau va do day mang té bao cua cac
chung vi sinh vat nay ciing khac nhau. C6 thé giai thich kha
nang khang cac chung vi sinh vét cia dung dich c6 chta
chitosan theo co ché nhu sau: (1) Do twong tac giita nhom
mang dién tich &m cua chitosan 1a -NH3* va nhém mang
dién tich dwong trén bé mat mang t& bao vi sinh vat, sy
tuong tac tinh dién nay gay nén hiéu ung, hodc la 1am thay
d6i tinh tham thau ctia mang té bao, gay mét can bang trong
co thé, va do d6 1am giam sy phat trién cua vi sinh vat; hoic
la moi truong axit acetic gdy thuy phan peptidoglycans
trong vi sinh vat, dan dén su 10 ri cac chat dién phan bén
trong té bao nhu ion kali va cac thanh phan protein, cac hop
chét thap phan ttr khac nhu axit nucleic, glucose va lactate
dehydrogenase 1am chét vi sinh vat; (2) Do su két hop ctia
chitosan v&i ADN vi sinh vét, din dén rc ché qud trinh téng
hop protein mRNA va protein thong qua su tham nhap cia
chitosan vao trong nhan cta vi sinh vat (tuy thudc vao kich
thudce, khéi luong phan tir cua chitosan, chu yéu la chitosan
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¢6 phan tir lugng thap) [8]. Ham lugng chitosan trong mang
P/CS2 dam bao dé trc ché lugng vi sinh vat nghién ctru, vi
néu ham lugng chitosan ting nita thi ham lugng chitosan
tré nén du thira so voi mue can thiét nén khong thay rd hiéu
qua khéang vi sinh vét so véi mang P/CS2.

3.6. Dj truyén khi oxy ciia mang

Sau khi khao sét cac tinh chét ciia mang nhu d bén co
hoc, goc tiép xtc nuée, do hoa tan, d6 thAm hoi nuée, do
truyén hoi nude va kha niang khang cac ching vi sinh vat
nghién ctru thi c6 thé thdy ring, mang hdn hgp P/CS2 dam
bao duoc cac chi tiéu tbt c6 thé ing dung trong linh vuc
thuc pham. Vi vdy, nhom tac gia nghién ctru so sanh hidu
qua 1am rao can khi oxy cia mang P/CS2 so véi mang P va
mang CS riéng l¢.

Céc mang polysaccharide thuong cé khad nang lam rao
can oxy tbt vi cau tric mang luéi khong gian cta chung chat
ch& va chung duoc lién két voi nhau bai nhidu lién két hydro
[9]. Trong nghién ctru ndy, nhém tac gia do dwoc do truyén
khi oxy ctia mang P, mang CS va mang P/CS2 lan luot 1a
671,01; 470,35; 51,49 cc/m?.ngay. So voi cac mang plastic
trén thi truong nhe LDPE va HDPE c6 d6 truyén khi oxy lan
luot 1a 7.000 — 8.500 va 2.300 — 3.100 cc/m%ngay [10] thi
cac mang dugc tao thanh tir nguyén li€u pectin va chitosan
déu co do truyén khi thap hon nhiéu. Mang hdn hop P/CS2
¢6 6 truyén khi oxy thip hon nhiéu so vi mang P va mang
CS, két qua nay cho thay kha nang truyén khi oxy giam khi
murc d6 lién két giita cdc phéan tir polyme cang ting, mang
P/CS2 ngoai lién két hydro hinh thanh béi cac nhém —OH
thi lién két tinh di¢n gitta~COO" va—NH;5* gitip cho cAu triic
mang ludi mang chét ché hon, khong c6 nhiéu khoang tréng
dé oxy khuéch tan va truyén qua mang.

Vi mang P/CS2 c6 dQ‘tham khi oxy thap nén c6 thé tmg
dung trong bao quan nham giam qua trinh oxy hoéa lipit,
qua trinh oxy hoa vitamin hodc lam tri hoan qua trinh ho
hap cuia rau qua trong qua trinh bao quan.

3.7. Hinh thdi hoc ciia mang

Sau khi x4c dinh céc tinh chit ciia cac mang nghién cuu,
nhom tac gia kiém tra hinh thai hoc cta bé mit cac mang bang
kinh hién vi dién tir quét SEM. Két qua hinh thai hoc cua bé mat
mang P, mang CS va mang P/CS2 dugc biéu dién ¢ Hinh 7.

SEI 5KV WD9mm SS50 x1,000  10um

10pm  —

(c)

Hinh 7. SEM ciia bé mdt cdc mdu mang
(a) Mang P; (b) Mang CS; (c) Mang P/CS2

Két qua & Hinh 7 cho thay ca 3 loai mang P, mang CS,
mang P/CS2 déu c6 bé miat dong nhit, cau tric mang dic
khit. Pidu nay ching t6 ring pectin va chitosan twong tac
t6t ¢ ti 1¢ 50:50. Két qua nay mot lan nita khang dinh 1y do
mang P/CS2 ¢6 do bén co hoc cao, do tham hoi nudc, do
truyén hoi nuéc, d6 hoa tan va do tham oxy thap.

4. Két luan

Qua thoi gian nghién ctru, nhém tac gia da tao dugc
cdc mang pectin, mang chitosan va mang hdn hop gitta
pectin va chitosan theo céc ti 1¢ phdi tron khac nhau va
xéac dinh dugc cac tinh chét co ban cia mang nhu do day,
d6 bén co hoc, d hoa tan, g6c¢ tiép xtic nuge, dd thAm hoi
nudc, ti 1€ truyén hoi nudce va cdu trac bé mat mang. Két
qua cho thdy rang, su két hop giita pectin va chitosan da
tao ra cac mang c6 tinh chat tét hon so voi mang riéng 1é.
Trong cac ti 1¢ phdi tron thi ti 18 50:50 1a t5t nhat vi mang
nay c6 d6 hoa tan thip, d6 bén kéo durt va do gian dai cao,
do thAm hoi nudce, dod truyén hoi nuée, 3o truyén khi oxy
thap. Va mang P/CS2 c6 kha nang khang tot cac chung vi
sinh vat nghién ctru. Hinh anh SEM cta mang pectin —
chitosan voi ti 1€ 50:50 phu hop voi két qua cia nhirng
tinh chit da nghién ctru. Dbi chleu vdi cac yéu cau cua
mang bao bao quan thuc pham vé @6 thdm hoi nude, dd
thAm khi va kha ning khang vi sinh vat thi két qua nay da
moé ra mot huéng maéi trong viéc nghién ctru tao mang
g dung trong bao quan thuc pham.
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