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NGHIEN CUU TAO MANG PECTIN - CARBOXYMETHYL CELLULOSE
CO CO PINH TINH DAU SA

SOME PROPERTIES OF FILMS BASED ON PECTIN — CARBOXYMETHYL CELLULOSE
IMMOBILIZED LEMONGRASS ESSENTIAL OIL
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Tom tat - Bai b4o nay nghién clru tao mang pectin—carboxymethyl
cellulose véi cac i 1& phdi trén 100:0; 75:25; 50:50; 25:75 va 0:100.
Sau khi kiém tra céc tinh chét clia mang thi xac dinh mang dwoc tao
thanh vei i 1& 25:75 phi hop cho muc dich bao quan thuc pham vi
c6 dd hoa tan thap 78,6%, do bén kéo dit cao 32,23 MPa, do gian
dai cao 53,75%, do tham hoi nuwdc théap 1,05 g. mm/m? .ngay.kPa, do
truyén khi oxy thap 206,24 cc/m2ngay. Viéc bd sung tinh dau sa véi
ham lugng 0,5% va 1% lam gidm do bén kéo dit nhung khéng dang
k&, nguoc lai né lam ting do gian dai, gidam dé hoa tan, d6 thdm hoi
nwéc clia mang P/ICMC, déc biét cac mang c6 bd sung tinh dau sa
déu c6 kha ning khang cac ching vi sinh vat nhu Saccharomyces
cerevisiae, Aspergillus niger va Escherichia coli. Néng d6 tinh dau s
cang I6n thi cang cai thién tét tinh chat clia mang. Vi vay, mang
pectin-CMC c6 bb sung tinh dau s 1% c6 thé (ng dung lam mang
bao hoat tinh bao quan thwc pham.

T khéa - carboxymethyl cellulose; do thdm hoi nwéc; do truyén
khi oxy; pectin; tinh dau sa.

1. it van dé

Hién nay, nhu cau sir dung vat liéu plastic ngdy cang
16n da gdy anh huong nhidu dén moi truong song. Hon nira,
vat liéu plastic ¢6 hai va anh huong dén sirc khoe ngudi
tiéu dung. Viéc phat trién nhitng mang sinh hoc c6 kha
nang khang vi sinh vat va an dugc dap ung duoc viéc bao
quan thyc phém s€ dem lai sy an toan cho nguoi tiéu dung
1a mot viéc c¢6 ¥ nghia vo cung can thiét. Mang an duoc
thuong duge san xuat chu yéu tir cac ngudn polysaccharide
khong ddc, trong do6 co6 pectin va CMC.

Pectin 1a mot polysaccharide phuc tap c¢6 chua axit
D — galacturonic lién két voi nhau bang lién két p-1,4
glycozit, trong d6 néu cac nhom carboxyl cuia axit uronic
duoc metyl este hda 16n, tirc 1a ¢6 chi s DE > 50% goi la
HMP (high methoxyl pectin) hoac néu nhém carboxyl cua
axit uronic dugc metyl este héa mot phan (DE <50%) goi
la LMP (low methoxyl pectin). Pectin c6 kha nang tao
mang, uu diém ciia mang pectin 1a c6 kha nang 1am rao can
khi oxy rét t6t nhung lai c6 d6 hoa tan trong nudc cao [1].

Carboxymethyl cellulose (CMC) la polysaccharide
khong cé hai ddi véi siic khoe con ngudi, hoa tan dwoc trong
nude ¢6 d6 pH trung tinh. O pH = 3,0, CMC tré thanh khéng
hoa tan va mat tinh chét lién két duoc véi nuge. CMC c6 kha
nang tao mang tét do 6 no co thé sir dung nhiéu trong viéc
tao mang an dugc. CMC ¢6 kha ning cai thién 6 bén co hoc
va tinh chat rao can ciia mang tinh bot [2].

DPé mang duoc tao ra c6 nhitng tinh chit héa ly theo
mong mudn, mot sé nghién ctru da thuc hién tao mang két
hop giita cac polysaccharide va bo sung mét sb chat c6 hoat
tinh. Theo Zhi-Wei Wang va cong sy, mang tao thanh tu
pectin vd CMC véi ti 1é 4:6 c¢6 d6 bén kéo dut cao hon
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nhiéu so v6i mang pectin [3].

Tinh dau sa dwoc ng dung nhiéu trong san xuat nude
hoa va mét sé nganh vai vai tro 1a chat khéang khuan, khang
nim, dudi mudi. Thanh phan chinh cua tinh dau s I citral.
Mot sé nghién ciru trude day cho thdy, tinh dau sa c6 kha
nang khang mét s chung vi sinh vét nhu Aspergillus flavus,
Penicillium expansum, Aspergillus ochraceus, Fusarium
moniliforme, Staphylococcus aureus, Escherichia coli,
Salmonella typhimurium [4]. Tinh dau xa huong ciing dugc
JesUs Quesada va cong su chitng minh ¢é kha nang khang vi
sinh vat nén da duoc tng dung ¢b dinh 1én mang chitosan dé
bao quan thit [5]. Chinh vi nhirng li do néu trén, muc tiéu cta
nghién ciu nay 1a lya chon ti 16 phdi tron gitta pectin va
CMC nham tao ra loai mang cd nhiing tinh chét hoa ly t6t va
sau d6 bd sung tinh dau sa nham nang cao kha ning khang
khudn va cai thién mot s tinh chét vat Ii cua mang. Tuy
nhién viéc tao mang c6 b sung tinh dau sa c6 han ché bai
kha ning tao mdi manh cua tinh dau sa. Néu nghién cau nay
thanh cong, mang pectin/CMC bd sung tinh dau sa 12 loai
mang tiém ning dé bao quan cac san pham thit.

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

Pectin dugc chiét xuét tir 14 swrong sam theo quy trinh
ciia Ngo Thi Minh Phuong va Tran Thi X8, 2016 [5], c¢6
chi s6 DE = 48,36 thuoc nhém LMP. CMC c6 khéi lugng
phén tir 17000Da, do tinh khiét 99%, dwoc san xuét tai Viét
Nam. Glycerol, calcium chloride dugc mua tir cOng ty héa
chit Xilong, Trung Qudc. Tinh dau sa dwoc chiét xuat tir
than va 1a sa bang phuong phap chung cit 16i cubn hoi
nudc tai phong thi nghiém Truong Pai hoc Su pham K¥y
thuat - Pai hoc Pa Ning. Tach tinh dau béng phéu chiét,


mailto:ntmphuong@ute.udn.vn

ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 11(132).2018, QUYEN 2 123

giit trong lo thuy tinh kin va dwgc phi gidy nhom, bao quan
& nhié¢t d6 phong. Phuong phap nghién ctru

- Phuong phap tao mang [3, 6-8]: CMC va pectin duogc
hoa tan trong nudc néng voi ndng dd 2%. Ngoai hai thinh
phan chinh ra ¢6 bd sung glycerol vdi vai tro 1a chit nhii hoa
Vi ti 16 50% so voi lugng chat kho polyme va CaCl, voi ham
lugng 0,01¢/1g polyme. Sau d6 d6 dung dich tao mang vao
khuon c6 kich thude 15cmx15¢m mot lwong khong ddi 13 60g.
Dé kho & nhiét do 25+1°C va d6 dm 53+2% trong 24 gio, sau
d6 sy ¢ 40°C trong 2 gio. Bao quan mang & d6 am twong dbi
53+2% trong 5 ngay trudc khi dem di phan tich céc chi tiéu.

Déi v6i mang P/CMC c6 bo sung tinh dau sa: thuc hién
tuong tw nhu v6i mang P/CMC, trong qua trinh thuc hién
can bo sung 0,5% va 1% tinh dau sa va thuc hién khuay
lién tuc trong 30 phut dé dong hoa hdn hop nay. Bao quan
& 4°C trong 24 gio dé loai bo bot khi.

Bang 1 chu thich thanh phan cta cic loai mang. Mang
¢6 b sung tinh dau sa véi ti 18 0,5% va 1% duoc ki hiéu 1a
P/CMC/TS 0,5 va P/ICMC/TS 1,0.

Bing 1. Thanh phan cia cdc logi mang PICMC

If; ;‘r‘]%“ Thanh phén,% If; ;‘r‘g‘ Thanh phén,%

Pectin | CMC Pectin CMC
P 100 0 PICMC3 | 25 75
PICMC1 | 75 25 CMC 0 100
P/ICMC2 | 50 50

- Xac dinh d¢ day cia mang: d6 day dugc xac dinh béng
cach st dung thiét bi Mitutoyo (Nhan hiéu PCM
137, N0.2046S, Nhat Ban). Tién hanh do 5 & vi tri cua
mang (4 goc va 1 ¢ tam), sau do lay két qua trung binh.

- Xac dinh d6 hoa tan cua mang (%H) [6]: Mang duoc
cit thanh hinh vudng 3cm x 3cm va siy kho dén khdi lugng
khong ddi & 60°C trong thiét bi siy chan khong, can khdi
lwong ban dau (Wq). Sau d6 dat mang vao cbe chira 20ml
nudce cat, lic déu trong 24 gio & nhiét do 25°C. Mang sau
d6 dugce sdy kho trong cuing diéu kién, can khdi lugng (Ws).
Do tan ctia mang dugc tinh toan theo phuong trinh:

%H = W”is
WS

- Xéc dinh tinh chét co 1y ciia mang: D6 bén kéo (TS)
va d6 dan dai (E) duoc xac dinh theo tiéu chuin ASTM,
phuong phap D882 (1995b) [9].

- Xéc dinh d6 thdm hoi nude [9]: PO thdm hoi nude
(WVP) duoc xac dinh theo phuong phap E95-96 (ASTM,
1995b). Mau mang dugc cb dinh 1én hop nhém c6 chira sin
silicagen dé giit 46 4m ban dau bén trong hop 1a 0%. Sau
d6 dat vao binh hiit am c6 diéu chinh d¢ am twong ddi
53+2% bang dung dich mubi MgNO3 bao hoa. Tién hanh
do sau mdi 12 gio trong 6 ngay dé biét lugng hoi nudc hap
thu qua mang. Do thim hoi nudc duge tinh theo phuong
trinh sau:

.100%

B W.X
tAP,.(RH, —RH,)

Trong d6: w/t 1a tdc do thAm hoi nudc, dugc tinh b??mg
hé s6 hdi quy tuyén tinh cua sy thay d6i khdi luong theo
thoi gian (g/h); x 14 chidu day mang (mm); A 1a dién tich
thim ctia mang (m?); Po 13 4p suit hoi cua nudc tinh khiét

(3159kPa ¢ 25°C); (RH1- RH2) 1a chénh léch d6 4m twong
dbi giira bén trong va ngoai mang 13 0,5.

- Goc tiép xtic nude [10]: MAu mang trude khi do phai
gilt & do am 53%, 25°C trong 48 gio. Goc tiép xtic nudc
duogc do trén thiét bi DSA30E, Cong ty Kriiss, Dirc. Thé
tich giot nudc dugce cai dat 1a 10,0 £ 0,5ul, nhiét d¢ 1a 25,0
+ 0,1°C. Nudc dugce nho giot trén bé mat cta mang va hinh
anh goc tiép xuc dugce chup ty dong sau 6 gidy trong 1 phut.

- Do truyén khi oxy ctia mang [11]: D¢ truyén khi oxy
clia mang dugc do boi thiét bi Mocon (Hiéu OX-TRAN®,
mi sb 2/21 Series, Hoa Ky). Céc thi nghiém duoc phan tich
& nhiét do 23 +2°C, d6 4m 75% va ap suit 760 mmHg theo
tiéu chuan ASTM D3985-05, 2010. Miu mang dem phéan
tich phai chuan bj vai kich thuéec 6cmx6em. Két qua phan
tich dugc 1a do truyén khi oxy trén mét don vi dién tich
trong mot don vi thoi gian.

- Kiém tra kha ning khang vi sinh vét cia cac dung dich
tao mang [12]: Kiém tra kha ning khang mot s6 ching vi
sinh vat diac thu trong thuc phém nhu E. coli,
Saccharomyces cerevisiae, Aspergillus niger bang phwong
phap khuyéch tan giéng thach. Chuan bj cac dung dich
chira cac loai vi sinh vat nghién ciru ¢ ndng d6 10° CFU/m.
Chuan bj méi truong thach BHI dé nudi cdy E.Coli, mi
truong thach Sabouraud dé nudi cdy Saccharomyces
cerevisiae, Aspergillus niger. Tao giéng thach c6 duong
kinh Smm, sau d6 cho 0,2ml dung dich tao mang vao bén
trong giéng thach, cdy vi sinh vt 1én dia petri, i trong ti
4m ¢ nhiét d6 30°C va thoi gian 48 gid, 4y ra va do dudng
kinh vong khang khuan.

- Xay dung duong hip thu dang nhiét m cta mang:

Céc mang duoc cat thanh hinh vudng 3cm x 3cm va sdy
kho trong ti1 sdy & 105°C trong 3 gid, sau d6 dit trong binh
huat 4m c6 chira silicagel kho trong 2 ngdy. Sau d6 cic mau
duoc dat trong cac binh hut am chira cac loai dung dich
mudi bdo hoa tao d6 4m tuwong dbi lan luot 1a 11,2, 33,5,
53,1, 64,8, 75,1, 85,5 va 93,7%. Trong cac binh hit Am c6
c6 chira dung dich mudi tao do 4m tuong ddi cao, mot
miéng bong tam ethanol 96% da dugc sir dung nhu 1a mot
tac nhan khang ndm. Can miu mang hang ngay cho dén khi
dat trang thai can bang. Trang thai can bang duoc quy dinh
khi khdi lugng mang thay doi khong vuot qua 0,1% trong
3 14n can lién tuc. Ham lugng 4m can bang ki hiéu la EMC
(g nude/100 g chat kho) ciia mang tai mdi d6 4m twong ddi
dugc tinh bang phuong trinh sau:

EMC e M;+1)—-1
= (M + D)

Trong d6 We 12 khéi lwvong ciia miu mang luc d6 4m dat
trang thai can bang (g), Wi 1a khdi lwvong ban diu cia miu
mang (g) va M; 1a 46 4m ban d4u ciia mau mang (g/g) [13, 14].

Tir két qua ham luong 4m IGc can bing & mdi d6 4m
twong ddi, xdy dung duong dang nhiét hip thu 4m dé dua ra
d6 4m twong dbi thich hop cho viée sir dung mdi loai mang.

3. Két qua va thao luin
3.1. Nghién ciru mot so tinh chit ciia mang P/CMC
3.1.1. Bg day va dg bén co hoc ciia cdc mang P/CMC

Két qua do d6 day va do bén co hoc ciia cac mang tir
pectin va CMC dugc thé hién & Béang 2.
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Bing 2. B¢ day va d6 bén co hoc ciia cic mang PICMC

mang | Poeay @) | GRS | Pl
P 54,0+2,50¢ 7,1+0,2¢ 7,17+0,35¢
P/CMC1 67,66+2,5® 13,39+0,5° 45,6+2,4°
P/CMC2 70,1+2,04° 18,02+0,72 49,54+3,8%
P/CMC3 7543,22 32,23+0,5¢ 53,75+1,2%
CMC 80,6+5,3¢ 25,49+1,1° 37,4+1,9¢

Céc chir cai trong bang cho biét sy khac biét c6 nghia
v6i mue y nghia P <0,05 bdi phép thir Duncan

Két qua thu nhan cho thay, d6 day cua cac loai loai mang
hén hop dao ddng tir 54,0 dén 80,6pm. Khi ham luong CMC
trong hon hop tao mang cang ting thi do day ctia mang cang
16n. Cac mang két hop déu c6 do bén kéo dit va do gidn dai
16n hon so v6i miu mang pectin riéng lé. Khi ham hrong
CMC cang tang thi d9 bén kéo dut va do gian dai ctia mang
hén hop cang ting. Sy gia ting d6 bén kéo ciia mang két hop
¢6 thé giai thich do hinh thanh sy tuong tc giita cac phan tir
c6 nhom hydroxyl va carboxyl cia CMC va pectin, su tao
thanh lién két ngang gitra ion Ca®* va nhom carboxyl. Két
qua nay twong ty nhu nghién ctu vé do bén kéo dut cua
mang LMP va CMC cua Z. W. Wang va cong su [15]. P
gian dai cua cac mang ciing ti 1€ thuan véi do bén kéo dt.
3.1.2. Xdc dinh kha nang tham 6t bé mt ciia céc mang PICMC

Kha nang thAm u6t ciia bé mat mang dugc thé hién qua
goc tiép xtic nudc cua mang va duogc biéu dién ¢ Bang 3.
Phép do nay cho biét sy anh hudng cta viée phdi tron giita
pectin va CMC dén cu triic bé mat mang, tir d6 du doan
bé mat mang thudc nhém wa nudc hay ki nude.

Bing 3. Goc tiép xiic mede cia cde mang P/ICMC

Loai Gée tiép xiic nwéc, ° Hinh dnh

mang Bandiu | Sau 12 gidy | Ban diu | Sau 12 gidy
P 6210210 | 452029 | | €
picMct | 99.25:55¢ | 89543 | (P “
P/ICMC2 | 1034416 | 98,2+3,9° n o
P/CMC3 | 1034+4,9% | 101,242,3% e =
cMC | 642:19° | 623710 | oD | &ED

Céc chir cai trong bang cho biét sy khac biét c6 nghia
v6i mirc y nghia P <0,05 bdi phép thir Duncan

Két qua thu nhan cho thay, c4c mang hdn hop déu co goc
tiép xtc nude cao hon nhidu so véi mang riéng ¢ pectin va
CMC, dao dong tir 99,25 dén 103,4. Két qua nay chung 16,
su phdi tron gitra cac polymer da lam ting kha ning ky nuéce
ctia bé mat mang. Khi P va CMC két hop vé6i nhau trong qué
trinh tao mang hon hop, cic nhém —OH va—COOH ctia P va
CMC giam do sy hinh thanh céc lién két hydro va lién két
bén qua cau ion canxi, lam giam s lugng cac nhom ua nuoc
do do goc tlep XUc nudc cua cac mang tang. Goc tlep pily
nudc clia mang riéng 1é P va CMC thap 1a do trén bé mat
mang ¢6 nhiéu nhém ua nude nhu —~OH va ~COOH nén ¢é
kha ning tiép xuc tot voi nude. Sau 12 gidy tiép xuc voi
nude, goc tiép xiic nude ciia mang P va mang P/CMC1 giam
nhanh con cac mang khac c6 giam nhung khong déng ké.

Diéu nay ching t6 rang ham lugng CMC trong mang hdn
hop cang tang thi mang cang ki nudc.
3.1.3. Xdc dinh d6 hoa tan cua cac mang P/CMC

D) thi biéu dién do hoa tan ciia cac mang & Hinh 1 cho
thdy, mang pectin va mang P/CMC1 tan hoan toan trong
nude, mang CMC c6 do hoa tan thap nhat dat 70,5%. Khi
ham lugng CMC trong mang cang tang, d0 hoa tan cia
mang hon hop cang giam. Dung dich pectin sir dung trong
nghién ctru nay c¢6 pH =4,0-4,5 do d6 khi phdi tron véi
dung dich CMC lam giam pH ctia m6i trudng dan dén giam
kha ning hoa tan trong nue cia CMC, két qua lam giam
d6 hoa tan cta cac mang két hop.

100 85,5

78,6 70,5
® 80 -
g 60 -
©
2 40 -
<O
@ 20 -
0 T T T T
P P/CMC1 P/CMC2 P/CMC3 CMC

Hinh 1. Bé thi biéu dién dg hoa tan ciia cc mang PICMC

Ngoai ra, d¢ hoa tan cla cac mang két hop phu thudc
Vao sy sap xep cac phan to polymer trong mang va su tao
thanh lién két ngang véi ion calcium ciia cac phén tir. va
dac biét 1a phy thudc vao ban chét ctia thanh phz‘?ln tao mang.
Mang P/CMC ti 18 25:75 (P/CMC3) c¢6 do hoa tan thap nhat
(78,6%) trong cac mang hdn hop. So sanh vai két qua do
hoa tan clia mang pectin — alginate da dugc nghién ctru ing
dung trong linh vuc thuc pham 32,88 - 51,98% thi mang
P/CMC véi ti 1€ 25:75 ¢6 d6 hoa tan cao hon.
3.1.4. Xdc dinh dé tham hoi nuée cia cdc mang P/CMC

Két qua khao sat vé do thim hoi nudc cia cic mang
P/CMC duoc biéu thi & Hinh 2 cho thay, mang P va mang
hdn hop P/CMC c6 d6 thdm hoi nude thap hon so v4i mang
CMC. D6 thim hoi nudc ciia mang hdn hop déu thap hon
S0 V6i mang riéng lé. Co thé trong cac mang hdn hop hinh
thanh cac lién két ngang gita cic nhom carboxyl véi ion
calcium va lién két hidro giita cac nhom hydroxyl trong
phén tir P va CMC, tao mang ludi lién két chat ché ngan
khong cho phan tir nude tham nhép va tham qua vat liéu.

25

2,042

=
o ©

1,33
0,88¢ 0,874 '

N

P  P/ICMC1lP/CMC2 P/CMC3 CMC
Hinh 2. B¢ tham hoi nitée ciia cde mang P/ICMC
3.1.5. Xdc dinh d¢ truyén khi oxy ciia cic mang P/CMC
Sau khi khdo sat cac tinh chit ciia mang nhu do bén co
hoc, goc tiép xtic nudc, do hoa tan, do truyén hoi nudc thi
thay rang mang hén hop P/CMC3 dam bao dugc cac chi tiéu

t6t c6 thé tmg dung trong linh vyc thyc pham. Vi vay nhom
tac gia nghién ctru so sanh hi¢u qua lam rao can khi oxy cua

Do thim hoi nuée,
g.mm/ngay.m2.kPa

o o r B
o v ©
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mang P/CMC3 so voi mang P va mang CMC riéng lé.
Trong nghién ctru nay, do truyén khi Joxy cua mang P,
mang CMC va mang P/CMC3 do duogc lan lugt 1a 671,01;
520,31; 206,24 cc/m2.ngay. So véi cac mang plastic nhu
LDPE va HDPE co6 d¢ truyén khi oxy lan lugt 1a 7000 -
8500 va 2300 - 3100 cc/m?.ngay [16] thi cac mang dugc
tao thanh tir nguyén li€u pectin va CMC déu c6 dd truyén
khi thip hon nhiéu. Mang hdn hgp P/CMC3 ¢6 d¢ truyén
khi oxy thap hon nhiéu so v6i mang P va mang CMC ¢6
thé duogc giai thich la do mang ludi cau trac cia mang hon
hop chat ché hon, khong c6 nhi€u khoang trong dé oxy
khuéch tan va truyén qua mang.
3.1.6. Kha nang khang vi sinh vdt cua cac mang P/CMC3
Hinh anh kiém tra kha ning khang cac chung A.niger,
S.cerevisiae va E.coli cua dung dich tao mang P/CMC3
dugc thé hién ¢ Hinh 3.

Hinh 3. Hinh dnh khang vi sinh vdt ciia mang PICMC3:

(a) Hinh anh khdang S.cerevisiae; (b) E.coli va (c) A.niger

Qua cac hinh anh khang ndm men, nim mdc va vi
khuan ¢ Hinh 3 thi thay rang mang P/CMC3 khong ¢6 kha
nang khang cac chung vi sinh vat nghién ctru.

3.2. Khdo sdt anh hwong ciia tinh dau s dén mét sé tinh
chat ciia mang P/CMC
3.2.1. Khdo sdt anh huong cia tinh dau sa dén do bén co
hoc cua mang P/CMC

Do day, do bén kéo dit, dd gidn dai cia mang P/CMC3
va mang P/CMC3 ¢6 bo sung tinh dau sa dugc biéu dién ¢
Béng 4.

Bdng 4. D¢ day va déqbé‘n co hoc cia cac mang P/CMC

co0 bo sung tinh dau sa

Loai mang |P9 day (um) ?‘Ig'tb(el\l;lll;;;) by %:;3 dai
P/CMC3 75%3,2 32,23+0,5 53,75+1,21
P/CMC3/TS0,5| 84,3+2,6 30,12+1,12 60,45+2,11
P/CMC3/TS1,0| 88+34 27,86+0,93 69,25+3,42

Két qua & Bang 4 cho thay, khi ham luong tinh dau sa
bé sung vao mang P/CMCS3 ting tir 0,5% dén 1% thi mang
cang day hon.. Co thé giai thich 1a do ham luong chét rin
¢6 trong mang tang 1én da lam mang day thém. Hon nira,
mang day thém c6 thé 1a do anh hudng cia sy twong tac
giita cdc nhom ki nude ciia pectin-CMC va ctia tinh dau sa,
lién két nay twong ddi yéu. Sy phan tan ctia tinh dau sa
trong mang ludi mang P/CMC3 da lam giam sy lién két
v6n chit ché giita cac nhoém chirc cua pectin va CMC, giita
cac nhom chire va ion Ca?*, két qua lam giam do bén kéo
dut cua mang. Tuy nhién khi nong d¢ tinh dau sa bo sung
tang thi d6 gidn dai ciia mang P/CMC ciing ting, c6 thé giai
thich 1a do tinh dau sa ¢ vai trd nhu la chat déo héa, ching
hoat dong nhu nhitng chat bdi tron, gilp c4c phan tir
polymer ¢ thé truot 18n nhau, két qua 1am ting d6 gian dai

ciia mang. Két qua nay tuong tu nhu nghién ctru cia
Shellammer va Krochta [17].3.2.2. Khdo sdt anh hudng
cia tinh ddu sa dén tinh chdt hidrat héa ciia mang P/CMC

Két qua do hoa tan, do thAm hoi nuéc coa mang
P/CMC3, mang P/CMC3 b sung tinh dau sa 0,5% va 1%
duoc thé hién & Bang 5.

Bdng 5. Do hoa tan va d‘,o: tham hoi m{é’c ciia
cac mang P/CMC c6 bo sung tinh dau sa

Loai mang Do hoa tan D) thim ho’i nwéc
: (%) (9.mm/m?.ngay.kPa)
P/CMC3 78,6x1,9 1,05+0,02
P/CMC3/TS 0,5 31,2416 0,81+0,01
P/CMC3/TS 1,0 27,114 0,72+0,01

Két qua & Bang 5 cho thay, do hoa tan, d¢ tham hoi nuéc
ctia mang P/CMCS3 14 cao nhat, tiép dén 1a mang P/CMC3/TS
0,5 va mang P/CMC3/TS 1,0 c6 d6 hoa tan va d6 thim hoi
nude thap nhat. C6 thé giai thich mang P/CMC c6 d6 hoa tan,
d6 tham hoi nu6e cao nhét vi ca P va CMC déu 1a nhimg chat
d& tan trong nudc, 1a nhimg polysaccharide c6 chira nhidu
nhém ua nude —OH va nhém —COOH. Trong tinh dau sa co
thanh phan geraniol va citral 1a hai thanh phan khong tan
trong nudc, chi tan trong etanol hodc ete nén mang c¢6 bd sung
tinh dau sa co kha ning tuong tic véi cac nhom ki nude ciia
pectin va CMC, tao thanh mot h¢ nhii twong. Khi ham lugng
tinh dau sa 1a thanh phan khong wa nudc ting 1én thi d hoa
tan, d6 thim hoi nude giam.

3.2.2. Khdo sdt anh hiong cua tinh dau sa dén kha ndang
khdng khudn ciia mang P/CMC

Kha nang khang khuan ciia mang sinh hoc Pectin/CMC
la mot trong nhiing dic tinh quan trong ciia mang trng dung
trong bao quan thuc pham.

Hoat tinh khang cac chung vi sinh vat nghién ciru nhu
E.coli, A.niger va S.cerevisiae dwoc biéu dién ¢ Hinh 4.

Két qua & Hinh 4 cho thy, dung dich tao mang pectin-
CMC c6 bo sung tinh dau sa c6 kha nang khang cac chung
E.coli, A.niger va S.cerevisiae.

—

2 4
S.cerevisiae E.coli
Hinh 4. M{t s6 hinh dnh vé kha ndng khdng vi sinh vdt ciia

mang P/CMC c6 bé sung tinh dau sa

A.niger

Két qua vé dudng kinh vong khang vi sinh vat cta cac
mang duge biéu dién ¢ d6 thi Hinh 5.

Hinh 5 c6 thé thay, dung dich tao mang P/CMC khong
c6 kha nang khang cac chung E.Coli, Saccharomyces
Serevisiae, Aspergillus niger. Dung dich tao mang P/CMC
b6 sung tinh dau si c6 kha ning khang cac ching vi sinh
vat nghién ctru. Khi ham lugng tinh dau sa cang tang thi
dudng kinh vong khang khuan cang ting. Mot trong nhing
thanh phin quan trong cua tinh dau sa c6 kha ning khang
vi sinh vét do 1 citral, mot hop chat andehyde monoterpene
khong bao hoa, citral uc ché su phat trién cta vi sinh vat
béang cach pha huy mang & bao [18], nén khi bd sung vao
ham luong cang nhiéu thi dudng kinh vong khang vi sinh
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vat s€ cang tang. 9Két qua cho thay, mang P/CMC3 bﬂ(;) sung
tinh dau sé c6 thé ung dung trong bao quan thyc pham.
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Hinh 5. Khd nang khang cac ching vi sinh vdt cua mang

LMP/CMCS3 b6 sung tinh ddu s véi cic ham ll,fong khdc nhau

3.2.3. Khdo st dwong ding nhiét hip thu dm cia mang
PICMC3 ¢6 bé sung tinh dau sa

Pudng hap thy dang nhiét 4m cia mang P/CMC3 va mang
P/CMC3 c6 bd sung tinh dau sa déu c6 dang hinh sigmoid
(Hinh 6). C6 thé thay kha ning hiit 4m ctia mang P/CMC3 cao
hon so véi mang P/CMC3 ¢6 bé sung tinh dau sa.

o 120
5 —e—P/CMC

< 100 1 —a—p/CMC/TS0.5
S go | —&— P/CMC/TS1.0

%60
40

20

Ham lwo'ng 4m

0 T T T T

0 0,2 0,4 0,6 0,8 1
Hoat d6 nwérc

Hinh 6. Duong qfcfng nhiét hép thu dm ciia mang PICMC
khong c6 va co bo sung tinh dau sd voi cac ham lwong khdc
nhau ¢ 25+ 0,5°C

Kha ning hut 4m ctia mang giam khi ham tinh dau sa bd
sung vao mang tang. Két qua nay cho thdy, viéc bd sung tinh
dau sa da 1am giam kha nang hat am cia mang P/CMC3. Co
thé giai thich tinh dau sa khong c6 kha nang hap thu am,
chung phan b trong mang luéi mang va bé mat, tao nén
nhirng ving nho bay céc vi tri wa nudc, c6 thé lam giam su
khuéch tan cac phan tir nuéc vao bén trong mang. Mit khac,
su phan tan dong déu ctia tinh dau sa véi kich thude nho lam
cho duong dan dé 4m hip thu vao mang cang dai, do d6 két
qué 1am giam kha nang hip thu 4m cua mang P/CMC3. Két
quéa nay dua ra khuyén nghi, mang P/CMC3 nén st dung
trong diéu kién d6 4m tuong ddi nhoé hon 75%. Viéc bd sung
tinh dau sa voi ham lugng 0,5% va 1% s& gitp cho mang
P/CMC3 c6 thé sir dung & d6 4m twong ddi 86%. Dy ciing
1a mot cai thién dang ké trong viéc tmg dung mang P/CMC3
trong viéc bao goi thyc pham ndi riéng va bao quan cac san
pham trong diéu kién d6 4m ¢ Viét Nam noi chung.

4. Két luan

Qua thoi gian nghién ctru, nhom tac gia da tao dugc cac
mang pectin, mang CMC va mang hdn hop giita pectin va
CMC theo cactilé phéi tron khac nhau va xac dinh duoc cac
tinh chit co ban cta mang nhu d6 day, d bén co hoc, @6 hoa
tan, goc tiép xac nude, do thim hoi nudc, ti 16 truyén hoi

nudc va ciu trac bé mat mang. Két qua cho thay, trong céc
ti 1& phdi tron thi ti 16 25:75 1a tot nhét vi mang nay c6 d6 hoa
tan thap, do bén kéo dut va do gian dai cao, do thdm hoi
nudce, do truyén hoi nuée, do truyén khi oxy thip. Viéc bd
sung tinh du sa v&i ham luong 0,5% va 1% da cai thién tinh
chit hidrate, tinh khang vi sinh vat ciia mang P/CMC phu
hop v6i muc dich bao quan thyc pham. Két qua nghién ciru
cho thiy, mang P/CMC3 c6 bd sung 1% tinh dau sa c6 thé
sir dung 1am mang bao thuc pham, d¢ am twong d6i thich
hop nhit dé sir dung loai mang nay nho hon 86%.

TAI LIEU THAM KHAO

[1] Johannes Frueh va cong su, Structure and Thermodynamics of
Polyelectrolyte Complexes. Springer International Publishing
Switzerland, 2014.

[2] Ma X, Chang PR, Yu J, Properties of biodegradable thermoplastic
pea starch/carboxymethyl cellulose and pea starch/microcrystalline
cellulose composites. Carbohyd Polym, 2008. 72: p. 369-375.

[3] Zhi-Wei Wang va cdng su, Properties of low methoxyl pectin-carboxymethyl
cellulose based on montmorillonite nanocomposite films. International
Journal of Food Science and Technology 2014. 49: p. 2592-2601.

[4] Bur, S, Essential oils: Their antibacterial properties and potential applications
in food — A review. Int. J. Food Microbiol, 2004. 94: p. 223-253.

[5] Ngo Thi Minh Phuong, Tran Thi Xo, Optimization of pectin extraction from
yanang leaves and making pectin — alginate films. Journal of Science and
Technology, The University of Danang, Vietnam, 2016. 11(108): p. 170-174.

[6] Theo Guenter Kieckbusch*, Andréa Cristiane Krause Bierhalz, Mariana
Altenhofen da Silva, Natamycin release from alginate/pectin films for food
packaging applications. Journal of Food Engineering, 2012. 110: p. 18-25.

[7] Sabina Galus va cong sy, color, mechanical properties and water
vapor permeability of pectin films. Acta Agrophysica, 2013. 20(3):
p. 375-384.

[8] Fernanda L. Seixas va cong su, Biofilms Composed of Alginate and
Pectin: Effect of Concentration of Crosslinker and Plasticizer
Agents. Chemical engineering transactions, 2013. 32: p. 1693-1698.

[9] Annual book of ASTM standards - Plastic. an American National
standard, 1995. 08.01.

[10] Kittisak Jantanasakulwong, N.L., Phisit Seesuriyachan,Somchai
Wongsuriyasak, Charin Techapun, Toshiaki Ougizawa, Reactive
blending of thermoplastic starch andpolyethylene-graft-maleic
anhydride with chitosan as compatibilizer. Carbohydrate Polymers
2016. 153: p. 89-95.

[11] ASTM D3985-05, Standard Test Method for Oxygen Gas
Transmission Rate Through Plastic Film and Sheeting Using a
Coulometric Sensor Book of Standards. ASTM International 2010.

[12] AncaMihaly Cozmuta et al, Preparation and characterization of
improved gelatin films incorporating hemp and sage oils. Food
Hydrocolloids, 2015. 49: p. 144-155.

[13] Rachtanapun, P., Shelf life study of salted crackers in pouch by using
computer simulation model. Chiang Mai Journal Science, 2007.
34(2): p. 209-218.

[14] Rachtanapun & Suriyatem, Prediction models for moisture sorption
isotherm of soy protein isolate/carboxymethyl chitosan blend films.
Journal of Agricultural Science and Technology, 2012. A2: p. 50-57.

[15] Alborzi, S., Encapsulation of Folic Acid in Sodium Alginate-Pectin-
Poly(Ethylene Oxide) Electrospun Fibers to Increase Its Stability. A
Thesisof Doctor of Philosophy in Food Science 2012.

[16] http://www.polyprint.com/flexographic-otr.htm.

[17] Shellhammer T.H. and J.M. Krochta,eewhey protein emulsion film
performance as affected by lipid type and amount. J. Food Sci.,
1997. 62: 390-394.

[18] M. Somolinos, D.G., R. Pagan and B. Mackey, Relationship
between sublethal injury and microbial inactivation by the
combination of high hydrostatic pressure and citral or tert-Butyl
Hydroquinone. Appl. Environ. Microbiol, 2008. 74: p. 7570-7577.

(BBT nhdn bai: 12/10/2018, hodn tdt thii tuc phdn bién: 24/10/2018)


http://www.polyprint.com/flexographic-otr.htm

