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TOM TAT

Trong nghién cau nay, alginate (0,5%; 1%; 1,5% wi/v), carrageenan (0,5%; 1%; 1,5%
w/V), va chitosan (1%; 1,5%; 2% w/v) duoc sir dung nhu 16p phii an dwoc nham kéo dai thoi
bao quan nhan. Nhén sau khi nhdng vao céc dung dich mang bao s& dwgc theo ddi su hu hong
trong qua trinh bao quan. Két qua thu duoc cho thay, & mau ddi ching, ti 16 hu hong duoc ghi
nhan vao ngay thir 6 véi 28% va hu hong hoan toan vao ngay thir 9 cia qué trinh bao quan. O
mau nhan st dung 16p phu dn duoc cho thdy di kéo dai dang ké thoi gian bao quan nhan. Ti
I¢ hu hong hoan toan dugc ghi nhan sau 15 ngay bao quan & cac mau sir dung 16p phu an dugc.
Hiéu qua bao quan phu thudc vao loai 16p phu in duogc ciing nhu ndng dé 16p phu duoc st
dung, trong d6 16p phu alginate 1% (w/v) cho hiéu qua bao quan tét hon so véi hai loai 16p
phu an dugc con lai trong khao sat.

Tw khoa: Qua nhan, mang bao an dugc, chitosan, alginate, carrageenan.

1. MO PAU

Qua nhan (Dlmocarpus longan Lour.) la cy can nhiét ddi cé gia tri thuong mai cao, l6p
v6 mong, san sti va bao quanh mét qua mong nudc va cé mot hat den phia bén trong 16p thit
(duwong kinh khoang 1,5-2 cm) [1]. Tuy nhién, qua nhan chuyén sang mau nau nhanh chong &
nhiét d6 méi truong va d& bi thdi rita trong qué trinh bao quan do sy hoat dong cua céc ching
nim mdc gay hai nhu Lasiodiplodia pseudotheobromae va mét sé thudc Aspergillus,
Cladosporium, Colletotrichum, ... [2]. Bé han ché nhiing van dé hu hong trén qua ciing nhu
nhiéu loai ndng san khéc, nhiéu bién phép xr Iy trong d6 viéc st dung thude diét nam hoa hoc
1a mét trong nhitng phwong phap chinh dé kiém soat cac bénh sau thu hoach [3-5]. Tuy nhién,
nhitng tac nhan héa hoc nay gay hai cho strc khoe con ngudi va tat ca cac sinh vat séng khac.
Viéc ap dung lién tuc nhirmg phuong phap xtr Iy nay da lam nay sinh nhitng van dé quan trong
dbi voi nganh cong nghiép nhu siic khoe va méi truong, cac van dé lién quan dén du luong
hoa chét, su gia ting cua cac chung vi sinh vét khang bénh; dong thoi lam gia ting nhu ciu
dbi v6i cac mit hang tuoi sdng khong cé thudc bao vé thuc vat. Chinh nhu cau nay da lam
chuyén huéng su chli y cua cAc nha nghién ctu sang cac phuong phéap phi héa hoc dé bao
quan va nang cao chit luong caa hang hoa tuoi séng. Mot s6 phuong phap bao quan héa ly da
dugc nghién caufing dung nhu xi ly bang tia cuc tim va 16p phu cé thé an dugc. Do do, giam
thiéu viéc sir dung céc thudc diét nam tong hop dugce xem 1a huéng tiép can bén ving trong
do viéc st dung cac mang/I6p phu an dugc trong bao quan ndng san dang nhan dugc nhiéu sy
guan tam [3]. Cac 16p phu an duoc da duoc bdo céo & cung cip mot rdo can ban thim dbi véi
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khi va hoi nudc, dong thoi cai thién céc tinh chat co hoc, do d6 1am cham qua trinh 140 héa tu
nhién, giam thiéu sy mat nudc va giit nguyén ven cau tric cia san pham duoc phu [6, 7]. C6
nhiéu loai mang bao an duoc nhu alginate, carrageenan, chitosan... duoc thir nghiém trén
nhiéu loai ndng san khac nhau va déu cho thiy hiéu qua kéo dai thoi gian bao quan néng san
[7-10]. Trong nghién ciru nay, cac mang bao in dwoc bao gom alginate, carrageenan, chitosan
dugc danh gia va so sanh hiéu qua bao quan nhén.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Nhan E-Dor thugc huyén Chau Thanh, tinh Ddng Thép sau qua trinh chin sinh 1y dugc thu
hoach va dua ve phg‘)ng thi nghiém. Qua nhan sau d6 dugc lwa chon kich thudc (22 + 2) cm, hinh
dang va mau sac dong nhat, khéng c6 dau hiéu hu hong.

2.2. Chuan bi dung dich phii dn dwgc

Mang bao chitosan (Zhenyun, Trung Qudc) & cac ndng do khac nhau (1%; 1,5%; 2%
w/v) duoc chuan bi bang cach hoa tan lugng chitosan tuong (ng trong axit axetic 1% (v/v)
[8]. HAN hop sau d6 duoc ddng hoé bang may ddng hoa huyén phu (T18 Digital Ultra-Turrax)
Véi toe do 8.000 rpm trong 3 phut cho dén khi dung dich dugc dong nhat.

Carrageenan (Himedia, An Do) & cac nong do khac nhau (0,5%; 1%; 1,5% w/v) dugc
chuan bi bang cach hoa tan luong carrageenan twong tng trong nuéc ¢t 1 1an (¢ nhiét do
70 °C). Hon hop sau d6 duoc dong hod bang may dong hoa huyén phul (T18 Digital Ultra-Turrax)
V6i toe d6 8.000 rpm trong 1 phut cho dén khi dung dich duoc dong nhat. Qua trinh dugc thuc
hién twong tu d6i véi mang bao alginate (Zhenyun, Trung Quéc) (0,5%; 1%; 1,5% wiv).

2.3. Ung dung l6p phii 18n miu tréi cay

Nhan sau khi phan loai duoc rira véi nude mudi sinh 1y sau d6 dugc nhing vao ba dung
dich phii & cAc ndng d khac nhau da chuan bi trude d6 (muc 2.2) trong 5 phat. O thi nghiém
mang bao chitosan, cac mau duoc lay ra dé rao ¢ didu kién nhiét do phong. O thi nghiém mang
bao alginate hoic mang bao carageenan, cac mau sau khi liy ra duoc nhiing vao CaCl, 0,1M
(dbi véi alginate) hoic KCI 0,1 M (ddi véi carrageenan) tuong tng. T4t ca cac mau dugc lam
khé & nhiét do phong va chuyén vao bao bi PE c¢6 duc 15 khoang 1-1,5 cm, bao quan & nhiét
d6 phong. Nhan khdng qua xir ly mang bao duoc nhiing trong nudc mudi sinh ly va sir dung
lam mau dbi ching. Lap lai thi nghiém nam 1an véi s6 lugng mdi lan lap lai 14 20 qua. Thoi
han bao quan hiéu qua cua cac l6p phu & nhitng ndng do khac nhau 1én qua nhan va nhing
mau khong sir dung 16p phu duoc danh gia thong qua qua trinh quan sat vé do hu hong cua
c4c mau nhan bao quan & diéu kién nhiét &6 phong va ghi lai dir liéu sau mdi 3 ngay bao quan.
Qua duoc xem 1a hu hong khi ¢6 xuat hién chdm den hoic chay nuéc. Ti 16 hu hong ¢ nhan
duoc tinh toan theo cong thic sau:

o , S6 qua hw héng
Tilé huw hong = — - — X 100%
Tong so qua ban dau

2.4. Phan tich théng ké
Mbi thi nghiém dugc tién hanh lap lai ndm lan, két qua dugc trinh bay ¢ dang gia tri trung

binh + gia tri sai sO (SD). Két qua dugc tinh toan bang phan mém MS. Excel 2010 va phan
mém Sigmaplot 11. So sdnh sy khac biét gitta cac nghiém thirc qua kiém dinh Duncan.
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3. KET QUA VA THAO LUAN
3.1. Anh hwéng caa l6p phi chitosan téi thei gian bao quan nhan

Ti Ié hu hong ciia qua nhan dugc bao phu boi dung dich chitosan & cac néng do 1%;
1,5%; 2% (W/V) S0 V&i cac mau doi ching sau 15 ngay bao quan cho thay c6 su khac biét dang
ké (Hinh 1). Trong 3 ngay bao quan dau tién khong co sy thay doi ti 1¢ hu hong & cac mau.
Bat dau tir ngay 6 dén ngay 9 cac mau doi ching cho thay ti I& hu hong nhanh hon so véi cac
mau duoc pha chitosan, ti 1¢ hu hong cua mau d6i ching tir 28% & ngay 6 18n 100% vao ngay
9 (Hinh 1). O mau bao phi cho thay cic mau nhéin dugc nhing trong 1% dung dich chitosan
bat dau hur hong & ngay thir 6. Trong khi d6, & ndng do chitosan cao hon (1,5-2%), su hu hong
duoc quan sat thay tir ngay thir 9. Ti 16 nhan hu hong & mau chitosan 1,5% (W/v) va 2% (W/v)
khdng co su khac biét (p < 0,05) theo thoi gian bao quan va hiéu qua hon so véi mau chitosan
1% (w/v) (Hinh 1). Xét vé mat hiéu qua kinh té, nong do chitosan 1,5% (w/v) thich hop cho
qué trinh bao quan nhan.

Ty 1€ hu hdéng %

3 6 9 12 15
Sy
——DbC —m—CS1% —a—CS15% —e—CS2%

Hinh 1. Anh hudng lop phu Chitosan & cic nong do dén thoi gian bao quan ciia qua nhan.
DC (mau doi ching), CS 1% (chitosan 1%), CS 1,5% (chitosan 1,5%), CS 2% (chitosan 2%).

Str dung chitosan trong bao phu ndng san c6 vai tro dang ké trong viéc kéo dai thoi gian
bao quan. L6p bao phu nay gitp giam dang ké viéc mat trong luong cua qud. Gonzalez-Aguilar
va cong su (2009) cho rang viéc han ché sy mat trong luong cua qud co thé la do rao can dugc
tao 6n dinh boi chitosan va ddng nhét trén bé mat khoi, do d6 lam giam sy trao ddi khi va mat
nudc, gia ting cia cac chit bay hoi [9]. Bén canh d6, 16p phu chitosan gilp lam cham sy doi
mau trong qua trinh bao quan nam tuoi trong 15 ngay & 4 °C [10]. Ngoai ra, su phat trién vi
sinh vat trén nguyén liéu duoc xu ly bang I6p phu chitosan cling bi han ché tir do giup kéo dai
thoi han str dung, duy tri chat lugng va kiém soat su thdi rita cua nim tuoi. Bén canh do, 16p
pht chitosan ciing dugc ching minh ¢6 kha ning duy tri mau sic va mui thom trong qua trinh
bao quan chudi [11]. Nong do chitosan 1,5% (w/v) ciing duoc ching minh ¢6 hiéu qua trén
chudi [11] va nhan [12, 13].

3.2. Anh huéng cia lép phii carrageenan téi thoi gian bao quan nhan
Ti 1& hu hong caa nhan bao phu béi carrageenan ¢ cac nong do khac nhau (0,5%: 1%;
1,5% w/v) dugc trinh bay ¢ Hinh 2. Tuong tu vai [6p phu chitosan, ti 1€ hu hong & cdc mau

dugc bao phu boi carrageenan gilp giam dang ké ti 16 hu hong so v6i mau ddi chung. Tai
nong do 0,5% ti I€ hu hong bat dau tir ngay 6 (20%) va hu hong hoan toan & ngay thir 12. Tuy
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nhién, ti 1¢ hu nay thap hon cac mau khéng phu. O nong do carrageenan 1% va 1,5% (w/v),
ti 16 hu hong nhin c6 xu hudng dwoc cai thién, dic biét 13 & ndng d6 1,5% (W/v). Ti 1é hu
hong dugc ghi nhan vao ngay tha 9 ¢ mau bao phu carrageenan 1% (w/v) 1a 42% va hu hong
hoan toan sau 12 ngay bao quan. O méu bao phi bai nong do 1,5% (W/v) ti ¢ hu hong it hon
SO V&i Cac mau con lai v&i ti 1€ hu hong duoc ghi nhan tir ngay 9 1a 33% va tang dan dén ngay
15 thi hu 100% mAau. Két qua nghién ctru cho thdy ndng do carrageenan 1,5% (w/v) pht hop
cho qua trinh bao quan nhén.
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Hinh 2. Anh huéng 16p phu Carrageenan & cac nong dé dén thoi gian bao quan caa qua nhan.
CR 0,5% (Carrageenan 0,5%); CR 1% (Carrageenan 1%); CR 1,5% (Carrageenan 1,5%).

L&p phu carrageenan gidp lam giam do tham thau cua oxy va qua trinh ho hap & qua co
phan nao giam so vai cac mau khong phii, nd 1am cham qua trinh thuy phan khién tréi cay bi
mém [12]. Lép phu carrageenan (1,5%) ciing dugc chimg minh kha nang bao quan chudi higu
qua trong 13 ngay & 20 °C, duy tri cam quan vé&i 6 ngay so véi mau déi ching khi bao quan
& nhiét do thap va 2 ngay so voi mau dbi chieng & nhiét 6 thuong [14]. Bén canh d6 16p phu
carrageenan con tao ra do sang bé mat tét hon trén nhin [12]. Nong d6 carrageenan anh huong
dang ké t6i hiéu qua bao quan néng san. Nghién ctu cia Dwivany va cong su (2020) chi ra
rang, ndng do 16p phu carrageenan 0,5% khong dat duoc hiéu qua tét do khong thé phi mot
cach hiéu qua lén bé mat cua vo vi 16p gel duoc tao ra mong hon va 16p phi khong dong déu
[14]. Nong do 16p phu carrageenan gia ting gitip ting cuong mang ludi lién két, tach biét vo
qua khoi moéi treong xung quanh, gidp cai thién hiéu qua bao quan. Tuong tu, I6p phu
carrageenan gidp giam d¢ tham thau oxy va lam giam tc d6 hd hap giam thiéu sy sinh khi
ethylene ngan chan qué trinh chin nhanh cua qua [15].

3.3. Anh hwéng cia I6p phi alginate téi thoi gian bao quan nhan

Ti I€ hu hong nhan dugc bao phu bai alginate theo thoi gian bao quan dugc trinh bay ¢
Hinh 3. Két qua cho thay I6p phu alginate anh huong dang ké toi thoi gian bao quan nhan va
cho kha ning kéo dai thoi gian bao quan hiéu qua hon so véi mau ddi chirng. O mau nhén bao
phu bei alginate 0,5% (w/v), ti I€ hu hong dugc ghi nhan & ngay 6 1a 9% va tang dan dén ngay
thir 15 1a 100%. Khi gia tang ndng do alginate Ién 1% va 1,5% (w/v) cho thy hiéu qua bao
quan nhin gia ting dang ké (p < 0,05) so v6i mau bao phu alginate 0,5% (w/v). Két qua nghién
ctru ciing cho thay khi gia ting ndng d6 alginate 18n 1,5% (w/v), hiéu qua bao quan nhan khéng
c6 su khac biét (p > 0,05) khi so sanh vé&i nong do 1% (w/v).
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Hinh 3. Anh huong 16p phu alginate & cac nong do dén thoi gian bao quan cua qua nhan.
AG 0,5% (Alginate 0,5%); AG 1% (Alginate 1%) ;AG 1,5% (Alginate 1,5%)

Trong cé&c nghién ctru trude day, 16p phu alginate cho thiy hiéu qua trong viéc kéo dai
thoi gian bao quan ndng san. Lop phu alginate con giup duy tri d§ 4m cua qua dao, cho hiéu
qua gap hai 1an so véi mau dbi chung [16]. Ngoai ra, I6p phu alginate con dugc ching minh
c6 kha ning tao ra mot hang rao lién két 1am giam cac qué trinh trao doi khi, giam sy hap thu
OXy Cua trai cay, do d6 anh hudng dén toc do hd hap ting thoi han cia qua va 1am ting do sin
chéc cua qua [7, 15]. Tabassum va cong su (2020) chi ra rang l6p phu an dwoc véi thanh phan
chinh 1a alginate (2%) duoc ng dung trong bao quan du du (& 4 °C) cho thay hiéu qua duy tri
pH ciing nhu 1am cham sy gia ting cua vi sinh vat, 1a nguyén nhan anh huéng dén toc do hu
hong cua qua [7].

Hiéu qua bao quan nhan cua ba loai 16p phu an duoc bao gdm chitosan 1,5% (w/v),
carrageenan 1,5% (w/v) va alginate 1% (w/v) dugc trinh bay ¢ Bang 1. Két qua thu dwoc cho
thy, 16p phu alginate 1% (w/v) gitp han ché ti 1é hu hong & nhan hiéu qua hon so véi hai loai
I6p pht con lai trong nghién cuu nay.

Bang 1. So sanh anh huwdng cua cac loai mang bao khac nhau téi thoi gian bao quan nhan

X Thoi gian bao quan nhan (ngay)
Mau
3 6 9 12 15
Déi ching 0 28+8,0 | 1001 100¢
Chitosan 1,5% w/v 0 0 20+4,0° | 46+8,0° 100
Carrageenan 1,5% w/v 0 0 33+4,02 76x4,0° 100
Alginate 1% w/v 0 0 11+4,0° | 36+4,0° 100

Cac ki hiéu a, b, ¢ thé hién su khac biér c6 y nghia (p < 0,05) giira cac mau theo cling thei gian bao qudn

Céc loai 16p phu an dwoc nhur chitosan, carrageenan, va alginate déu cho thay hiéu qua
kéo dai thoi gian bao quan néng san [10-12, 14, 16]. V&i vai tro nhu 1a mét rao can bao boc
gitp han ché su tiép xdc gitra vo qua va méi truong [7, 9, 15]. Diéu nay gilp lam cham quéa
trinh trao doi chat ciing sy tic dong cua vi sinh vat bén ngoai [7]. Hiéu qua bao quan cua lop
phut an dugc phu thudc nhidu yéu td nhu: loai 16p phi dn duoc, ndng d6 mang bao duogc sir
dung... Bén canh d6, loai ndng san duoc thir nghiém co tac dong dang ké 1én hiéu qua bao
quan cta cac loai mang bao. Két qua chi ra rang, 16p pha alginate cho hiéu qua bao quan nhén
t6t hon so véi chitosan va carrageenan (Bang 1). Tuy nhién, mic d6 hu hong ¢ cac nong san
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Van xay ra va déu hu hong 100% sau 15 ngay khao sat. Vi vay, viéc két hop mang bao an dugc
véi cac thanh phan bo sung cho hoat tinh khang nam la can thiét gitp nang cao hiéu qua bao
quan ndng san.

4. KET LUAN

Két qua cho thay céc 16p phi an duge nhur chitosan (15 1,5; 2 % w/v), carrageenan (0,5%;

1%; 1,5% w/v), va alginate (0,5%; 1%; 1,5% w/v) déu gidp lam giam dang ké ti 18 hu hong

nhan so véi mau doi chung. Két qua nghién ctru ciing cho thay hiéu qua bao quan nhin phu

thuoc dang ké vao ndng do cua Iop phu an dugc. Hiéu qua cua ba loai 16p phu in duoc bao

gom chitosan 1,5% (w/v), carrageenan 1,5% (w/v) va alginate 1% (w/v) ciing cho thiy su khac

biét trong d6 16p phu alginate 1% (w/v) gilp han ché ti 1é hu hong & nhan véi ti 1¢ hu hong la
36% s0 V&i 46% va 76% & mau bao phu bai chitosan va carrageenan tuong tng.
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ABSTRACT

EFFECT OF EDIBLE FILM ON DAMAGE RATE OF LONGAN FRUIT
(Dimocarpus longan Lour.) OVER STORAGE TIME

Nguyen Thi Thanh Binh, Phuong Thao Vy, Truong My Hao, Le Gia Han, Lieu My Dong*
Ho Chi Minh City University of Industry and Trade
*Email: donglm@huit.edu.vn

In this study, alginate (0.5%; 1%; 1.5% wi/v), carrageenan (0.5%; 1%; 1.5% w/v), va
chitosan (1%; 1.5%; 2% w/v) were used as edible films for prolonging longan preservation.
The dipped longan by coating film was evaluated for damage during storage. The results
showed that the damage rate values of the control samples were 28% and 100% on the 6th and
9th day of the preservation period, respectively. The samples coated with edible films showed
significantly prolonged storage time. The complete damage was recorded on the 15th day of
storage in edible film samples. The results also indicated that the storage efficiency depended
on the type of edible film and the concentration of edible films. In which the coating was
formed from 1% alginate in 15 days of storage, it showed better preservation ability than the
other two types of carriers to prolong the shelf life of longan.

Keywords: Longan, edible film, chitosan, alginate, carrageenan.
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