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Toém tat - Bai bao nay da nghién clru tao dwoc mang pectin -
alginate (P/AG) va pectin — chitosan (P/CS), da xac dinh dwoc
nhirng tinh chat co ban clia mang nhw do day, do hoa tan, d6 bén

co hoc, d6 thdm hoi nwéc, do truyén hoi nwéc, dd thadm khi oxy va
kha n&ng khang vi sinh vat clta hai loai mang. Sau d6 tién hanh
nghién ctru bao quan qua chudi béng 2 loai mang nay. Két qua cho
thay chudi dwoc phii mang c6 ti 1& hao hut khéi lwong, c6 ti 1é hw
héng, ham lwgng vitamin C, do cing gidm cham hon nhleu SO VOi
mau dbi chung Dac biét, chubi dwgc pha mang P/CS co so lwong
t& bao vi khuan, sé lwong tong t& bao ndm men, ndm méc thap
hon so véi chubi phu mang P/AG, d&u nhé hon 106 CFU/g chubi
sau 18 ngay bdo quén. Vi vay, c6 thé ung dung phi mang P/CS
cho qua chudi d& kéo dai thoi gian bdo quan va dam bao dwoc cac
chi tiéu chat lwong cta chubi.

Tir khéa - bdo quan; chudi; dd cirng; hao hut khéi lwong; mang ph

1. Pit van dé

Hién nay, ngudi tiéu dung rat quan tim dén strc khoe.
Nhu cau st dung rau qua ctia con ngudi ngdy cang ting,
doi hoi nganh cong nghiép thuc pham phai dua ra cac
phuong phap méi dé duy tri chat lugng thuc pham va kéo
dai thoi gian bao quan. Dé kéo dai thoi gian bao quan trai
cdy, nguoi ta thuong hay ding hoa chat hodc bao quan
lanh. Phuong phép hoa chat s& anh huong dén strc khoe
nguoi tiéu ding, phuong phap bao quan lanh rat ton kém
va khong tién loi.

Viéc ung dung mang phim va mang phu cho cac san
pharn thye pham 13 mét cach tlep can méi dé giai quyét van
e nay. Cac mang nay co thé c¢b dinh cac chat khang vi sinh
vat dé bao quan thyc pham dat chét lugng t6t hon. Loi ich
cua viéc su dung mang sinh hoc 1a ¢6 kha nang phan huy tu
nhién, thay thé cho nhiing vt liéu plastic thuong mai hién
nay va dam bao van dé an toan thuc pham.

Pectin c6 nhiéu ing dung, dic biét 1a n6 c6 kha ning tao
mang, vu diém cta mang pectin 14 c6 kha ning lam rao can
khi oxy rat tot va c6 kha niang bao vé san pham chira lipid
khoi bi oxy héa [1]. Mang tir polysaccharide ¢6 kha nang
chdng chiu lyc 16n hon va linh dong hon so véi mang protein.

Ca pectin, alginate va chitosan déu c6 thé st dung dé
tao mang phan huy va an dugc, nhung mang dugc tao ra tur
mot loai polysaccharide thuong c6é nhiing nhugc diém
riéng nhu mang pectin ¢6 thé tan hoan toan trong nudce, do
bén kéo thap, kha ning lam rio can hoi nude thap. Dé mang
dugc tao ra c6 nhitng tinh chat hoa ly theo mong muon,
nghién ciru nay thyc hién tao mang két hop giita pectin va
alginate, giira pectin va chitosan.

Abstract - In this article, the pectin-alginate (P/AG) and pectin —
chitosan (P/CS) films are prepared. The thickness, water solubility,
the mechanical properties, water vapour permeability, water vapor
transmission rate, oxygen permeability and antimicrobial activity of
these films are investigated. Effect of P/CS and P/AG coatings on
postharvest preservation of banana fruits are studied. The results
indicate that these coatings show lower weight loss, lower decay
but retain higher firmness and vitamin C content compared to
control ones. Especially, the count of bacteria, molds and yeasts in
the banana fruits with P/CS coatings reaches 106 CFU/g by the
end of storage time of 18 days, lower than that of the control and
P/AG coatings. Therefore, P/CS coatings can be applied to banana
fruit preservation to extend the shelf life and protect the quality of
banana fruits.
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Chudi 1a mot trong nhimg loai trai ciy phd bién nhét trén
thé gioi, & Viét Nam, chudi 13 loai trai cdy dong vai trd quan
trong va co gia tri xuét khiu 16n, dic biét 1a xuat khiu sang
Trung Qudc, Nhat Ban. San luong chudi hang nam trén triéu
tan. Céac thanh phan chinh cta chudi bao gdm nudc, duong,
polysaccharides, axit hiru co, hop chét nito, chat thom, cac
chat polyphenol va vitamin,... [2]. Do gid tri dinh dudng cao,
chubi de mac bénh do vi smh vat gy ra. Bén canh do, chudi
d&bi tén thuong & nhiét d6 thap va hon nira, n6 1a loai qua hd
hap dot bién. Viéc phii mang 1én bé mat qua chudi co nhiém
vu 1am rao can oxy nén lam cham qua trinh hé hap, lam rao
can hoi nudc nén 1am giam t6n that khéi luong, giir duge do
twoi ngon ctia qua tot hon so v6i qua khong duoc phi mang.

Chinh vi nhing 1i do trén, nghién ctru nay chon bao
quéan chubi bang cach phit mang pectln alglnate va pectin
— chitosan dé tao méi truong khi quyén diéu chinh, do d6
c6 thé kéo dai duoc thoi gian bao quan va duy tri dwoc chat
luong cua chudi trong thoi gian bao quan.

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

Chudi tiéu Musa acuminata dat d¢ gia chin duoc thu
hai tai vuon & huyén Duy Xuyén, tinh Quang Nam, dem
rua sach trong nudc. Chon cac nai chudi trén cung mot
budng va dong nhét vé kich ¢, mau sac, hinh dang. Nhitng
qua bi ban hay sau bénh phai dugc loai bo.

Pectin duoc chiét tir vo budi theo quy trinh ctia Ngo Thi
Minh Phuong va cong su [3].

Chitosan c6 do deacety,l hoa 13 90% va khéi luong phan tir
1270.000 Da, dugc cung cap boi Cong ty Chitosan Viét Nam.
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Alginate dugc mua tai Cong ty TNHH Lianyungang
Zhongda, Trung Quéc.

Glycerol va CaCl, c6 do tinh khiét 16n hon 99%, duoc
mua ctia hang Xilong, Trung Qudc.

2.2. Phwong phdp nghién ciru

- Phuong phap tao mang:

Chuén b dung dich pectin-alginate [4-7]: Alginate va
pectin dugc hoa tan trong nue nong voi nong do 2%. Ngoai
2 thanh phan chinh ra, c6 b sung glycerol véi vai tro la chat
déo hoa véi ti 1& 50% so v6i lugng chat kho polyme va CaCl,
v6i ham luong 0,01g/1g polyme. Sau d6, phdi tron hdn hop
pectin va alginate véi ti 1& 1:1 va khudy déu.

Chuén bi dung dich pectin-chitosan: Pectin duoc hoa tan
trong nudc néng voi ndong do 2%, bo sung CaCl, véi ham
luong 0,01g/1g polyme. Chitosan dugc hoa tan trong dung
dich axit axetic 1,5%. Sau d6 phdi tron hdn hop pectin-
chitosan véi ti 1¢ 1:1. Ngoai 2 thanh phan chinh ra, c6 bd
sung glycerol véi vai tro 1a chat déo hoa véi ti 18 50% so voi
lugng polyme. Sau d6, khudy dén khi dung dich dong nhat.

Hdn hop tao mang sau khi chuan bi xong dugc bao quan
& nhiét do 4°C trong 24 gid dé loai bot khi. Sau d6, d6 dung
dich tao mang vao khubn c¢ kich thugc 8 cm x 15 cm. Lugng
dung dich d6 vao khudn luén duoc didu chinh la 30g.

- Xéc dinh 4§ day cta mang: B¢ day dugc xac dinh
bang cach st dung thiét bi Mitutoyo (hiéu PCM 137,
No.2046S, Nhat Ban). Tién hanh do 5 & vi tri cia mang (4
g6c va 1 & tam), sau do lay két qua trung binh.

- Xéc dinh d6 hoa tan cua mang (%H) [4] Mang dugc
cit thanh hinh vuéng 3 x 3 cm va say kho dén khoi luong
khong d6i & 60°C trong thiét bi sdy chan khong, can khdi
luong ban dau (Wq). Sau d6, dit mang vao cde chira 20 ml
nudce cat, lac déu trong 24 gio & nhiét d6 25°C. Mang sau
d6 duoc sdy kho trong ciing diéu kién, can khdi lugng (Ws).
Do tan cua mang dugce tinh toan theo cong thirc:

W, -W,

%H = .100 %

da

- Xéc dinh tinh chat co 1y ciia mang: Do bén kéo (TS)
va d6 dan dai (E) dugc xac dinh theo tiéu chuan ASTM,
phuong phép chuan D882 (1995b) [8].

- Xéc dinh d6 thdm hoi nu6c [8]: DO thdm hoi nude
(WVP) duogc xac dinh theo phuong phap E95-96 (ASTM,
1995b). Mau mang dugc ¢b dinh 1én hop nhém c6 chira sin
silicagen dé giir d9 4m ban dau bén trong hop 1a 0%. Sau d6
dat vao binh hiit am c6 diéu chinh d6 am tuong d6i 50+£5%
bang dung dich mubi MgNO3 bio hoa. Tién hanh do sau mdi
12 gio trong 6 ngay dé biét lugng hoi nuéc hap thy qua
mang. Do thim hoi nude duoc tinh theo phwong trinh sau:

B W.X
t.AP,.(RH, —RH,)

Trong do: w/t 1a tdc do thAm hoi nude, dugc tinh bf?mg
hé sé hdi quy tuyén tinh cua su thay ddi khbi luong theo
thoi gian (g/h); x 1a chidu day mang (mm); A 1a dién tich
thim cta mang (m?); Po 12 4p sudt hoi ctia nuée tinh khiét
(3.159 kPa & 25°C); (RH1- RHy) 1a chénh 1éch d6 4m tuong
d6i giita bén trong va ngoai mang.

- Do d6 thim khi oxy ctia mang: Do tham khi oxy dugc
do bang thiét bi Mocon (OX-TRAN® Model 2/21 Series,
Mocon Inc., Hoa Ki). Cac phép do dugc thuc hién & nhiét
d6 23 + 2°C, 75% RH va 760 mmHg, theo tiéu chuan
ASTM D-3985 va sur dung cac mang c6 kich thude 6 cm x
6 cm. Két qua 1a gid tri trung binh cta 3 lan do.

- Kiém tra kha ning khang vi sinh vat: Kha ning khang
Kkhun cta cac dung dich tao mang dugc kiém tra v&i cac vi
sinh vat thuong gay bénh trong thyc pham va hoa qua nhur
E. coli, Saccharomyces cerevisiae, Aspergillus niger bang
phuong phép khuéch tan giéng thach. Tién hanh thuc hién
nhu sau: pha dung dich chira 10° CFU/ml ctia mdi vi sinh vat
dugc khao sat va chuin bj méi truong nudi cdy tuong tmg;
moi truong thach BHI cho E. coli, m6i trudng Salouraud cho
S. cerevisiae va Aspergillus niger. Sau khi d6 méi truong
vao dia petri va lam ngudi, tao cac giéng thach c6 duong
kinh 5 mm va d6 0,5 ml dung dich tao mang vao bén trong
giéng thach mot cach can than. Dé 24 gio trong ti lanh, lay
ra cdy vi sinh vat vao & gitra ti 4&m & 30°C trong 48 gid, sau
d6 kiém tra duong kinh cta ving khang khuan (mm).

- Phuong phap tao mang phii mau chudi bao quan: Céc
qua chudi duge lya chon theo yéu ciu va phén loai thanh 3
nhém, mdi nhém chira 21 qua. Nhung qua chudi vao dung
dich pectin-chitosan va dung dich pectin-alginate trong
thoi gian 3 phut, ldy ra va dé kho ¢ nhiét d6 25°C va d6 4m

53+2% (co6 str dung quat). Sau d6 bao quan & 25°C va do
am 53+2% trong cdc thung carton dé ho trong 18 ngay, cir
céch 3 ngay ldy mau do cac chi tiéu chat luong ciia chubi.
Mau khong phi mang goi 1a mau dbi chimg.

- Do tn thit khdi lwong ciia chudi bang cong thie [9]:
% ton thit = (mg — Mc)/Ma.

‘Trong do: mala khdi lwong ban dau cia qua (g); me la
khoi Iwgng cua qua sau thoi gian bao quan (g).

- Xdc dinh d6 cung cua chu01 tinh bang g luc, do bang
thiét bi Rheotex bang cach ¢d dinh duong di va tiét dién
dglu do. Do clmg cuia qua duoc tinh bang luc (g) v6i miii
dau tip dai 10 mm [10].

- Xéc dinh ham lugng vitamin C bang phuong phap
chuan d9 i-6t.

- X4c dinh ham luong duong tdng bang phuong phap
Bertrand.

- Xac dinh s6 luong té bao vi k}luén va sb luong té bao
nam men, nam moc theo ti€u chuan AOAC phuong phap
997.02.

- Phuong phép phan tich s6 liéu: Cac két qua déu dugc do
lap lai 3 lan. Phan tich phuong sai bang phan mém Minitab.

3. Két qua va thao luin
3.1. Mpt 56 tinh chit co bén ciia mang P/CS va mang P/AG

Két qua mot sb tinh chit co ban ctia mang P/CS va
mang P/AG dugc bicu dien ¢ Bang 1.

Tir cac két qua & Bang 1 ta thy, mang P/AG mong hon
mang P/CS, su khac biét nay la do khoi lugng phéan tir cua
cac nguyén li€u tao mang khac nhau, va hon nira, sy twong
tac gilia pectin va chitosan, gilta pectin va alginate ciing
theo co che khac nhau, cau truc mang ludi khong gian
khong giong nhau, do d6 d¢ day cta chung khac nhau.
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Bing 1. Mot 56 tinh chdt ciia mang P/CS va P/IAG

Cac chi tiéu ciia mang P/CS P/IAG
Do day, pm 75+3,4 43.8+2,11
Do bén kéo dut, MPa 19,7+0,85 21,71+1,23
Do hoa tan, % 9,09+0,5 30,38+1,3
Do thim hoi nuée,
o.mm/d.m2 kPa.dia 0,946+0,032 | 0,873+0,025
D6 truyén hoi nude, g/d.m? | 21,340,852 | 36,514+1,042
D9 tham khi oxy, 162,447,6 | 190,6+10,2
cc.mm/m2.d

Mang P/CS c6 d6 hoa tan thap hon so voi mang P/AG, ca
hai déu c6 d6 hoa tan thap hon 50% & 25°C. Chitosan khong
tan trong nudc, con pectin va alglnate tan trong nudc nhung
trong truong hop tao mang ¢4 cau noi Ca* s€ tao ra mang c6
d6 hoa tan thip hon nguyén liéu ban dau. Két qua cho thay su
két hop gitra pectin va chitosan, giita pectin va alginate tao
dwoc mang ludi giit 6n dinh trong nude, va mirc d6 hoa tan
phu thude vao mirc do bén viing cta céc lién két gitra pectin
va chitosan, gitra pectin va alginate véi cau ndi Ca*,

Mang P/CS ¢6 d6 thAm hoi nuéc cao hon va cé do
truyén hoi nudc thap hon so véi mang P/AG. Két qua nay
lién quan dén ban chét cua polymer va ciu tric mang luéi
khong gian cua cac mang, ching anh huong dén kha ning
hip thu va truyén hoi nudc cua cac mang. Tuong tw nhu do
truyén hoi nuéc, do tham khi cia mang P/CS ciing thap hon
ciia mang P/AG. C6 thé giai thich 12 do mang luéi khéng
gian duoc tao boi luc lien két tinh dién gitra pectin va
chitosan chit ch& va gon hon so véi lién két ngang dang
“hinh hop triing” dugc tao thanh bdi nhém —COO- cua
pectin, alginate véi cau nbi Ca?*.

3.2. Khd ndng khdng vi sinh vdt ciia mang P/CS va
mang P/AG

Dé ung dung mang trong bao quan chudi, kha ning
khang vi sinh vat cia mang dong vai tro rat quan trong. Két
qua kiém tra kha ning khang mot sé vi sinh vat nghién ctru
duoc biéu dién ¢ Hinh 1.

(b)
Hinh 1. Khd nang khdang vi sinh vt ciia mang PICS
va mang P/AG

Dung dich tao mang P/CS c6 kha ning khang nam men
S.cerevisiae, nAm mdc A.niger va vi khuan E.Coli, con dung
dich tao mang P/AG thi hiu nhu khong thé thay 1o kha ning
khéng nhirng loai vi sinh vat nghién ctru nay. Day la diéu

kién dé xem xét kha nang lam rao can va khang vi sinh vat
khi tién hanh bao quan chubi bang mang. Co thé giai thich
kha nang khang ndm men, nam moc, vi khuan ciia mang
P/CS, ma chu yéu 1a do chitosan nhu sau: do cé sy turong tac
dién gitta nhom -NHs" cua chitosan va nhém phosphoryl
trong thanh phan phospholipid cua mang té bao, lam 1o ri
thanh té bao, cudi cung 1a té bao vi sinh vét bi chét.

3.3. Nghién civu bio qudn chuéi bang phwong phdp phii
mang pectin — alginate va mang pectin - chitosan
3.3.1. Su hao hut khéi heong ciia qud chudi trong thoi gian
bao quan

I’(ét qua nghién ciru vé hao hut khéi luong cia qua
chudi trong qua trinh bao quan ¢ 25°C trong thoi gian 18
ngay dugc biéu dién ¢ d6 thi Hinh 2.

30 ~

=—4—P/CS
25 A
== P/AG
20

bC

15 A

10 -

Hao hut khéi lvong, %
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Hinh 2. Hao hut khéi liong ciia chudi trong thei gian bdo quan
Két qua & dd thi Hinh 2 cho thay, hao hut khdi lwong
cuia chudi tang dan theo thoi gian bao quan ddi vai ca mau
dbi chirng va mau phi mang. Hao hut khéi lugng caa mau
dbi chung tang nhanh, dat 27,15%; cia mau phua mang
P/CS va mang P/AG lan luot 1a 8,45% va 8,97% sau 18
ngay bao quan. Vi chudi dugc phia mang nén giam duoc
tdc d6 thoat hoi nude, ddng thoi khi duoc phu mang thi han
ché kha nang tham khi oxy tir bén ngoai vao qua, lam giam
quéa trinh hd hap, két qua 1a hao hut khéi lugng s& giam.
Hao hut khéi lugng cua chudi phi mang P/CS va P/AG ¢6
ton that khdi luong gan gidng nhau 12 do mang P/AG c6 do
truyén hoi nudc cao hon so véi mang P/CS nhung d6 thAm
hoi nuée ctua mang P/AG lai thip hon so véi mang P/CS.
Hon nita, viéc phu mang da kéo dai thoi gian dat dinh
hd hap ciia qua chudi. Binh hd hap ciia mau ddi chung 12 6
ngay, trong khi d6 chudi dwoc phi mang dat dinh hd hap
sau 12 ngay khi bao quan & 25°C, két qua nay duoc thé
hién & do taing manh hao hut khdi lugng cia mau ddi ching
sau 6 ngay va ciia mau pha mang sau 12 ngay.
3.3.2. Ti Ié hw hong ciia chudi trong thoi gian bao quan
Tir Hinh 3 va d thi Hinh 4 ¢6 thé thy, trong diéu kién
bao quan & 25°C, chudi duoc phu mang van giit duoc mau
xanh cua qué va tuoi 1au hon qua khong phi mang. Déi véi
qua chudi khéng pha mang, sau 12 ngay bao quan da bét
dau hu hong, sau 15 ngay bao quan ti I& hu hong gan
35,7%. Qua chubi dugc phi mang c6 thé bao quan dén 18
ngay Vva ti & hu hong rat thap, chudi bao quan mang P/CS
va P/AG c6 ti I¢ hu hong lan luot 1a 7,2 va 14,3% sau 18
ngay. Nhu vay, viéc phu mang da kéo dai duoc thoi gian
bao quan cua chudi so v6i mau déi chung.
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Hinh 3. Chudi trudc (a) va sau khi bio qudn 12 ngay (b)

bao va cac md yéu di, bén canh d6, qué trinh mat nudc Iam
1di loan sinh 1y, 1am ting ho hap, lam cho qua trd nén mém.
Do cimg ctia chubi co phit mang P/CS va P/AG giam it hon
so voi qua khong phu mang 1a do tac dung cila mang lam
giam cac hoat dong sinh li, sinh hda, lam cham qua trinh
gia hoa ctia qua, lam giam qua trinh mat nude, do d6 do
clig cua qua it bi bién doi trong qua trinh bao quén.

3.3.4. Ham heong vitamin C ciia chudi trong thoi gian béo qudn
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Hinh 4. T ¢ hur hong ciia chudi trong thoi gian bdo qudn

3.3.3. g citng ciia chudi trong thoi gian bdo qudn

[e2)
o
o
o

5000
4000
3000
2000

Do clrng cha chudi, g lwe

' 1000

0 T T Ll L
0 3 6 9 12 15 18

Théi gian bao quan, ngay

Hinh 5. Bg cing ciia chudi trong thoi gian bdo quan

Do cling 1a mdt trong cac chi ti€u co 1i cua qua trong
qué trinh bao quan. D¢ clmg ciia chudi giam dan trong qua
trinh t6n trir do sy mat nudc va su bién dbi sinh hoa cua
qua 1am cho cdu trac té bao tré nén long 1éo, 1am cho qua
mém. Do clg giam cham chirg t6 qué trinh bién doi cang
dugc kim ham va do d6 chat lugng qua cang tot. Két qua
nghién ctru vé d6 ctng cua chudi trong thoi gian bao quan
dugc thé hién ¢ d6 thi Hinh 5.

Qua d0 thi Hinh 5 ta thay, do cling cua tit ca cic mau
déu giam dan theo thoi gian bao quan, tuy nhién, mirc do
giam khac nhau. P9 cimg clia mau ddi ching giam manh
sau 6 ngay bao quan va dg cimg cua chudi phi mang giam
dan déu va giam manh sau 12 ngay bao quan. Két qua nay
cling phut hop véi nghién ctru tai muc 3.3.1 ¢ trén, cho rang
dinh ho hip cua mau ddi chimg la sau 6 ngay bao quan va
dinh ho hép ciia chubi phu mang P/AG, P/CS 1a sau 12 ngay
bdo quan. Vi¢c gidm d cung trong qué trinh bao quan 1a
do trong qua trinh gia chin, hoat dong cla cac enzyme
polygalacturonase va pectinesterase thily phan pectin
khong tan trg thanh pectin hoa tan, lam lién két giira cac té
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Hinh 6. Ham long vitamin C cia chudi trong thoi gian béo quan
D6 thi Hinh 6 cho thay, ham Iuong vitamin C trong chudi
giam dan theo thoi gian bao quan. Mau dugc phii mang giam
cham hon so v6i mau d6i chimg. Chudi dwoc phit mang pectin-
chitosan c6 kha nang gilt dugc ham luwong vitamin C cao hon
so v6i chudi duoc bao quan bang mang pectin — alginate. Diéu
nay co thé g1a1 thich nhu sau: Qua dugc phi mang s€ han ché
su tlep xtc v6i anh sang truc tiép, giam do thim khi oxy nén
han ché dugc qua trinh ho hap tiéu thy vitamin C, han ché qua
trinh oxy hoa vitamin C. Va theo nghién ctru vé d6 thAm khi
oxy & muc 3.1, mang pectin — chitosan c6 kha ning thdm khi
oxy thap hon so véi mang pectin — alginate nén lam giam toc
d6 hao hyt vitamin cua qua chudi.
3.3.5. Ham lwong dwong tong ciia chudi trong thoi gian
bao quan

Tinh bét 1a thanh phan chinh cua chubi xanh, c6 thé dat
dén 25% véi mot sb loai chudi & Viét Nam. Khi chudi chin,
tinh bot dan chuyén thanh duong. Sy thay doi ham lugng
duong khir cia qua chudi trong thoi gian bao quan & 25°C
duoc biéu dién & d6 thi Hinh 7.

Qua biéu db Hinh 7, ta thiy, nhin chung ham luong dudng
tong & chudi pha mang va mau ddi chimg déu ting dan theo
thoi gian bao quan. Di voi mau ddi chimg, ham luong duong
tong ban dau 1a 1,53%, sau 15 ngay bao quan thi ham lugng
duong téng ting 1én 17,6%, sau 18 ngiy thi giam xudng
16,6%. Didu nay ching to ham lwong dudng téng ting khi
chudi chin va giam khi ¢6 qua trinh hu hong. D6i véi miu
chudi duoc phi mang, ham lugng dudng tdng ting cham hon
nhung dat dugc gia tri cao hon so voi mau ddi chung, sau 15
ngay bao quan, chubi phu mang P/AG, P/CS ¢6 ham luong
dudng tong 1an Tuot 13 16,3% va 14,9%; sau 18 ngay bao quan,
ham luong dudng tong lan luot 1 18,1% va 19,1%. Co6 thé
giai thich, vi chudi duoc phii mang c6 d6 tham khi oxy véo
bén trong qua it hon nén qué trinh hd hap (lam tiéu ton ham
lugng chét kho, dac biét 1a duong) xay ra cham hon, dan dén
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ham luong duong tong dat dugce cao hon so v6i mau dbi
chirg. Hon nita, mang P/CS va P/AG c6 kha nang lam rao
can khi CO tao thanh trong qué trinh ho hép, ching trc ché
qua trinh sinh etylen, la tac nhan gay chin qua, do d6, 1am cho
qua l4u chin hon, két qua 1a ham luong duong tong tang cham
hon so v6i mau déi ching. Vi véy, viéc phii mang cho qua
chubi s& kéo dai duoc thoi gian bao quan, dong thoi gitr dugc
mau séc, trang thai ctia qua tot hon.
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Hinh 7. Ham heong dwong tong cia chudi trong thoi gian bao quan
3.3.6. Ham luwong vi, khudn hiéu khi va heong nam men,
ndm méc ciia cdc mau

Su ting truong cia vi sinh vt bé mat 1a nguyén nhan
chinh gay hu hoéng cho san pham thuc pham. CaC V| sinh
vat phat trién trén chubi chi yéu 1a ndm men, ndm méc va
vi khuin 1én men duong. Két qua ¢ dd thi Hinh 8 cho thay
anh huong cta viéc phu mang pht dén so luong t€ bao vi
sinh vat cd trén qua chuoi.
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Hinh 8. S6 luong té bao vi khudn va ndm men, ndém moc trén
qua chuoi trong thoi gian bdo quan

Két qua & Hinh 8 cho thay, viéc phu mang cho qua chubi
da 1am giam lugng vi khuan, ndm men, nim mdc trén chubi
trong thoi gian bao quan. Mang P/CS c6 hi¢u qua cao hon
trong viéc han ché s6 luong té bao vi sinh vat. Piéu nay ¢
thé duoc giai thich, khi chudi duoc phit mang da tao mot rao
can ngin can sy xAm nhiém vi sinh vat tir bén ngoai, hon
nira, nhitng loai nim mdc ho hap hiéu khi, nAm men s& han
ché phat trién do khong dugc cung cip oxy day du. Theo két
qua nghién ctru vé kha ning khang khuan cua dung dich tao
mang P/CS va P/AG ¢ trén, ta thdy mang P/CS c6 kha nang
khang ndm méc A. nlger nim men S.cerevisiae va vi khuan
E.Coli, do vay, chudi dugc bao quan bang mang P/CS c6 so
luong te bao tang cham nhat sau 18 ngay bao quan thi s0
luong té bao vi khuin va t& bao ndm men, nam moc nhd hon
10° CFU/g chubi, day ciing la diéu kién can cho viéc bao
quan thuc pham & chi tiéu vi sinh. Theo két qua khao sat &
muc 3.1, mang P/AG hau nhu khong thé hién rd kha ning
khéng vi sinh vat nhung chudi bao ‘quan bang mang P/AG
cling co sO luong te bao vi khuan thip hon nhiéu so v6i mau
chudi ddi chimg, s6 lugng té bao vi khuan sau 18 ngiy bao
quan ciing nhé hon 10° CFU/ml, diéu nay c6 thé giai thich 1a
do pectin trong nghién ciru nay dwoc chiét bang axit xitric
nén né ciing c6 vai tro khang vi khuan, nhung kha ning
khang khong manh.

Qua cic két qua trén, ta thdy c6 thé sir dung ca hai mang
P/CS va P/AG dé bao quan chudi. Nhung xem xét trén tat
ca cac chi ti€u hoa sinh hoc, chi ti€u vi sinh vat cia qua
chudi trong thoi gian bao quan thi mang P/CS c6 kha ning
bao quan tot hon, vi mang nay c6 kha ning gitr duoc ham
lugng vitamin C cta chudi cao, i 1& hu hong cua chudi thép
va luong té bao vi sinh vét thap sau 18 ngay bao quan.

4. Két luan

Di nghién ctru mot sd tinh chit co ban clia mang pectin-
chitosan va pectin-alginate nhu do day, do bén co hoc, do
hoa tan, do thAm hoi nuée, do truyén hoi nuée, d6 tham khi
oxy va kha ning khang mot s6 ching vi sinh vat, nhan thay
c4 hai loai mang nay déu phu hop cho tng dung lam mang
film hodc tao mang phu dé bao quén trai cay.

D3 nghién ciru img dung tao mang phu P/CS va P/AG dé
bao quan chudi, két qua cho thdy, bio quan bang 2 loai mang
nay gitip giam hao hut khéi lugng ctia chudi, gitr dwgc ham
lwong vitamin C va ham lugng duong tong cao, dam bao do
cling ctia qua tot, ham lugng té bao vi sinh vat thip va két
qua la kéo dai dugc thoi gian bao quan chudi. Dac biét, chudi
dugc phu mang P/CS ¢6 uu thé cao hon so voi mang P/AG
vé kha nang khang vi sinh vat, dam bao 50 luong té bao vi
khuén, sb luong tong t& bao ndm men, nim mdc déu nho hon

10° CFU/g chudi sau 18 ngay bao quan. Hon nita, cc mang
P/CS va P/AG la nhitng mang duogc tao thanh tir nhiing
nguyén liéu an dwoc nén khong gdy anh huéng dén sirc khoe
ngudi tiéu ding. Do vay, day c6 thé 14 cach tiép can dé ing
dung trong linh vuc cong ngh¢ sau thu hoach noéi chung va
¢6 thé tmg dung cho mot sb loai trai cay khac.
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