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TOM TAT

Nghién ctru nay dwoc thwe hién nhdm xay dwng cong thirc tao mang phirc hop pectin-alginate (Pec-Alg) vé&i
thanh phan co ban Ia pectin chiét xut tir vé qua chanh day két hop véi alginate, glycerol va Ca®". Dung dich tao
mang Pec-Alg dwoc ché tao thong qua phdi trén va ddng hoéa. Pac tinh k§ thuat ctia mang dwoc xac dinh bang cac
chi tiéu: do day, strc cang, do gidn dut, do thdm hoi nwéc, do hdp thu &m. Cac mau qua chanh day dwoc phi mang
bdng phwong phap nhing, sau dé tién hanh bao quan & diéu kién thwong va danh gia sw bién ddi chat lwong théng
qua cac chi tiéu sinh ly, co ly, héa sinh. Két qua da xay dwng dwoc cong thirc tao mang phirc hop Pec-Alg véi thanh
phan nhw sau: i 1& pectin: nudc 2,5% (w/v), ti 1& pectin: alginate 65:35 (v/v), ti 1& glycerol 20% (w/w) va Ca®* 5%
(w/w) 1a hiéu qua nhat dé tao mang bao quan qua chanh day twoi. Ddng thoi, d3 xac dinh dwoc cac thong sb ki thuat
clia mang Pec-Alg: D6 day 0,139 + 0,007 (mm); Strc cang 30,84 + 1,87 (MPa); Do gidn dit 28,23 + 0,82%; Do thdm
hoi nwoc 2,48 + 0,08 (x107g.m™.h".Pa™"); D6 hp thu 4m 10,03 + 0,48%. Két qua thwc té cho thdy mang Pec-Alg co
tac dung duy tri chat lwong va kéo dai thoi gian bao quan chanh day twoi 1én dén 12 ngay (thém dwoc 4 ngay so véi
qua khéng phi mang) trong diéu kién thwong (nhiét d6 méi trwong dao dong 29-35°C). Két qua nay mé ra hwéng
(ng dung tiém nang clia mang sinh hoc Pec-Alg trong bdo quan an toan rau qua tuwoi.

T khéa: Mang sinh hoc, pectin, alginate, vé chanh day.

Development of Pectin-Alginate Biofilm Based on Pectin
from Purple Passion Fruit Peel (Passiflora edulis Sims.)
and its Application in Preservation of Fresh Passion Fruits

ABSTRACT

This study aimed to develop pectin-alginate (Pec-Alg) composite biofilm based on pectin extracted from purple
passion fruit peel incorporated with alginate, glycerol and ca®". Mixing and homogenization methods were used to
prepare the Pec-Alg film-forming solution. The technical characteristics of the biofilm were determined by the
following parameters: Film thickness, tensile strength, elongation at break, water vapor permeability, moisture
absorption. Passion fruit samples were coated by dipping method, then preserved under ambient conditions and
evaluated the quality change through physiological, mechanical and biochemical parameters. This study found the
Pec-Alg biofilm formulation that suitable for preserving passion fruit with the following mixing proportion: pectin: water
of 2.5% (w/v), pectin: alginate of 65:35 (v/v), 20% glycerol (w/w) and 5% Ca** (w/w). In addition, the specifications of
Pec-Alg biofilm were also determined: Thickness of 0.139 + 0.007 (mm), Tensile strength of 30.84 + 1.87 (MPa),
Elongation at break of 28.23 + 0.82%, Water vapor permeability of 2.48 + 0.08 (X1O'7g.m'1.h'1.Pa'1), Moisture
absorption of 10.03 + 0.48%. The actual results have shown that Pec-Alg biofilm could maintain the quality and
prolong the storage time of fresh passion fruit up to 12 days (4 more days) under normal conditions (ambient
temperature range of 29 to 35°C). These results open up potential applications of Pec-Alg biofilm in preserving fresh
fruits and vegetables.

Keywords: Biofilm, pectin, alginate, purple passion fruit peel.
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1. DAT VAN DE

Mang sinh hoc dé bao quan rau qua tudi 1a
xu huéng trén thé giéi do nhu ciu ctia con ngudi
ngay cang quan tam hon dén stic khoé, an toan
thuc pham va céc van dé vé méi trusng (Falguera
& cs., 2011). Mang pectin gy dugc su chd ¥ bdi
tinh khéong doc hai, khong mui va phin huy sinh
hoc. Hon niia, loai mang nay cé tinh tham khi
thap do d6 tao nén mot 16p rao can t6t dé ngin
chian su trao déi khi (Espitia & cs., 2014). Ngudn
chiét xuat pectin thi rat doi dao, tuy nhién khéng
phai loai pectin nao ciing cé thé ché tao mang bao
quan. Tinh chat ctia mang phu thudc vao cac dic
tinh héa 1y ctia pectin nhu d6 este hoéa, chi s6
duong lugng, lugng axit
anhydrouronic (Nisar & cs., 2018). Vi vay, nghién
cliu nay st dung pectin dudc chiét xuat tit vo qua
chanh day tia, dd dugc xac dinh déc tinh héa ly
thuoc loai LMP (Low Methoxyl Pectin) - loai
pectin c6 chi s6 DE (Degree Esterification) < 50%
va chi s6 MI (Methoxyl Index) < 7% nén c6 tinh
tan thap, c6 kha ning tao gel khong thuan
nghich, c6 d6 dan hoi, d§ déo dai va stic cing bé
mait cao, do d6 phu hgp cho muc dich tao mang
(Yapo & Koffi, 2014).

Cac mang phu ti pectin nhin chung c6 kha

methoxyl, ham

ning chéng tham khi t6t nhung lai c6 téc do
tham hoi nuéc cao do ban chit ua nudc cta
ching. Vi vay, dé tang cuong tinh niang bao quan
cho mang pectin thi alginate dudc phéi tron vao
dé 1am tang tinh can trd hoi Am, cai thién do bén,
do dan héi va khong dinh bét. Su két hop giiia
pectin va alginate tao ra mét loai mang phic hdp
c6 kha niang ngan can oxy thim qua vi thé sé tic
ché duge hién tugng oxy héa thuc phadm. Bén
canh d6, mang con c6 kha ning lam gidm that
thoat 4m vi lugng &4m trong mang sé béc hoi
truée nude trong thuc phim, tit d6 mang bao sé
hoi kho va co lai lam cho lugng 4m bén trong
khoéng thoat ra dugc (Seixas & cs., 2013).

Thém vao d6, su héa déo cia mang cé thé
duge nang cao bing cach thém vao cac tac nhan
lam déo. Cac chat héa déo thuong st dung la
nhiing chat c6 khéi lugng phan tt nhé va c6 thé
lam tang d6 bén ciing nhu tinh linh dong cta
16p phu. Cac chat héa déo phd bién nhu glycerol,
sorbitol, propylene glycol.. Cac chat nay phai

cung hoat tinh tan véi polymer, phai dudc giii
lai trong hén hgp lau, 6n dinh cao, khong bay
hoi vaA quan trong 134 mui cta cac chat nay
khong lam anh hudng tiéu cuc dén tinh chat cta
mang (Guibert & Biquet, 1996). Hon niia, doi
v6i pectin loai LMP thi viéc bd sung Ca®* c6 tac
dung ting cuong lién két ngang, lam cho mang
lu6i trong chudi phan ti chit ché hon dong thoi
lam ting kha ning kéo din clia mang (Seixas &
cs., 2013).

Thuc t& nghién ctu cta ching tdi cho thay,
mot s6 loai mang c6 cac chi tiéu ky thuat rat
kha quan dé bao quan. Tuy nhién, khi ap dung
thuc t& lai khéng c6 hiéu qua. Do d6, dé kiém
dinh hiéu qua thuc té& ciia mang Pec-Alg, qua
chanh day tuoi d& dudc phil mang va tién hanh
theo doi su bién d6i chit lugng trong suét thoi
gian bao quan.

Nhu vay, viéc tao mang véi thanh phan co
ban 14 pectin, két hgp véi alginate, glycerol, Ca®
c6 tac dung tang cuong chat ludng va tinh ning
bdo quan cia mang. Tuy nhién, ciu hdi dit ra la
can phéi tron cac thanh phan nay véi ti 1& bao
nhiéu 14 phu hgp. Do d6, muc dich ctia nghién
ctiu nay la ché& tao mang sinh hoc Pec-Alg dap
{ing yéu cau bao quan qua tuoi va danh gia hiéu
qua ctia né trén qua chanh day.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Pectin c¢6 do tinh khiét 76% thudc loai LMP
duge chiét xuat tu vé qua chanh day tia
(Passiflora edulis Sims.) trong tai tinh Son La
theo quy trinh c6 chinh stia cia Ranganna & cs.
(2001). T4t ca hoéa chat dude st dung 1a héa chat
tinh khiét thuong mai c6 xuat x ti Dic, An Do,
Trung Quéc. Pectin ddi chiing 1a pectin thuong
mai thuodc loai HMP (High Methoxyl Pectin) cua
héng HiMedia (&n Do), sodium alginate dugc
chiét xuat tit tdo nau (hing Zhanyun, Trung
Qudc), glycerol nguén goéc thuc vat (hang
Duchefa, Ha Lan).

2.2. Ché tao mang phitic hgp Pec-Alg

Dua trén phuong phap caa Galus & Lenart
(2013) c6 chinh stia. Pectin va sodium alginate

841



Nghién ctru ché tao mang sinh hoc pectin-alginate str dung pectin t&r vé qua chanh day tia (Passiflora edulis Sims.)

va trng dung trong bdo quan chanh day

dugc hoa tan riéng ré trong nude cat &m (60°C)
bing may déng héa véi téc d6 800 vong/phit
trong 15 phut dé thu dude dung dich pectin véi
cac noéong d6 khac nhau 1,5; 2,0; 2,5; 3,0% (w/v)
va dung dich alginate 2% (w/v). Sau d6, dung
dich pectin dugc tron v6i dung dich sodium
alginate theo ti 1é trong bang 1. B8 sung
glycerol vao hén hgp, phéi tron déu bang may
dong héa véi téc dd 800 vong/phit trong 30
phut. Tiép theo, ting nhiét do ctia dung dich 1én
70°C bang bé 6n nhiét va 30ml dung dich
calcium chloride dihydrate dugc thém vao véi
téc do chay 1 ml/phut, khudy déu rdi dé yén
trong 2 gio. Sau d6, d6 20ml dung dich tao mang
vao dia petri ¢6 dudng kinh 14cm. Dia petri nay
dugc sy kho & 45°C trong 10 gis. Bao quan
mang trong binh hit 4m 6 &6 4m tuong d6i 52%
dén khi phan tich.

2.3. phuong phap xac dinh dac tinh ki
thuat cia mang Pec-Alg

2.3.1. D6 day mang

Dugc xac dinh bang thuée do ki thuat sé
digital micrometer (Mitutoyo Co., Tokyo, Japan)
v6i @6 chinh x4c + 0,001lmm. Do 5 1an tai 5 vi tri
ngau nhién d6i véi mdi mau mang film, 14y gia
tri trung binh. Gia tri trung binh nay duge dung
dé tinh toan cac chi tiéu khac nhu: tinh chét co
hoc, d6 tham hoi nude.

2.8.2. Stic cang va d¢ gian dut

Stc cang (TS) va d6 gian dat (EB) duge xac
dinh theo phuong phap chuidn ASTM standard
method D882 (ASTM, 2002), si dung may
Mark-10, USA. Mang duge cit thanh cac miéng
hinh ch@ nhat kich thuéec 8 x 2ecm. Cai dat

khoang cach ban dau caa 2 dau kep 1la 60mm,
st dung cam bién tai trong 100N. Siic cing dugc
tinh béng cong thic sau:

F
TS(MPa) =~
)

Trong do:
F,...: luc 16n nhat do duge (N);
®: dién tich méit cit ngang cia mang (mm?).

Do gian dat dude tinh bang coéng thic sau:

A
EB(%) = —x100
10
Trong d6:
A;: khoang cach gian dai thém cua
mau (mm);

l,: chiéu dai ban dau ctia mau (mm).

2.3.3. Dé tham hoi nuéc

DPuge xac dinh dua trén phuong phap tiéu
chuéin cua ASTM E-996-00 (ASTM, 2000) véi
mot vai chinh stta. St dung céc lo thuy tinh c6
duong kinh miéng 1a 3cm, chiéu cao 5,3cm. Dé
tao ra do Am tuong déi 100%, 14y 8ml nudc cat
d6 vao mbi lo thuy tinh. Sau d6, dung mang
(mAu test) d& boc kin miéng lo. Tiép theo, dit
cac lo nay trong binh hit 4m c6 chia silica gel
(0% RH) & phong nhiét d6 25°C. Lo thay tinh
dudc can mdi 6gid mot lan (d6 chinh xac
0,0001g, do it nh&t 5 14n). Theo déi su thay d6i
cta khéi lugng theo thoi gian dé tim héi quy
tuyén tinh. Téc d6 truyén hoi nuéc (WVTR
(g.h'.m™?)) dugc xac dinh bang d6 déc cua phan
tuyén tinh ctia dudng cong chia cho phan dién
tich mang tham thu.

Bang 1. Cac cong thitc tao mang phiic hgp Pec-Alg

Cong thiec  Tilé pectin : nwéc (w/iv)  Tilé pectin : alginate (v/v) Ti 1& glycerol bb sung (w/w) Ti 18 Ca®" bd sung (w/w)
P1 1,5 % 75:25 30 % 3%
P2 2,0% 70:30 25 % 4%
P3 25% 65:35 20 % 5%
P4 3,0% 60:40 15 % 6 %
bC 3,0% 50:50 30 % 4%

Ghi chi: DC: st dung pectin thi truong; P1, P2, P3, P4: sii dung pectin tir vé qua chanh day tia
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Do tham hoi nuée ciia mang duge tinh béing
cong thic sau:

_ Amxd
A x At x AP

Trong do:

WVP: d6 tham hoi nuéc cia mau (g. m™.
h'.Pa);

Am: su hao hut khéi lugng ctia nudc trong lo
thuy tinh (g);

A: dién tich phan mang c6 hoi nudc tham
qua (= 7,06 x10™m?);

At: thoi gian (gio);

d: d6 day cia mau (m);

AP: 3 chénh léch ap suat hoi nuéc riéng
phén gitta 2 mét cia mang (AP = 3,179 x 10 Pa).

2.3.4. P$ hap thu 4m

Dugc xac dinh dua theo phuong phap cuaa
Chaichi & cs. (2016). Stt dung mAu mang khd
(2cm x 2cm) da sdy & 105°C trong 24 gic (dén
khéi luong khong d6i) va can dude khoi lugng
(Wp. Tiép theo, mau dudc dit trong binh hit
4m c6 chiia dung dich NaNO, bdo hoa dé dam
bdo c¢6 do6 Am tuong déi 1a 74% & nhiét do
20-25°C. Mau sé dugc can dén khi dat trang
thai can bing (W). D6 hap thu 4m cta mang
dugc tinh theo cong thic sau:

MA (%) _ W W,

d

24. Panh gia hiéu qua cia mang Pec-Alg
trong bao quan qua chanh day

2.4.1. Chuan bi mau qua chanh day bio quin

Qua chanh day tia (Passiflora edulis Sims.)
trong tai tinh Son La dugc 14y mau theo TCVN
5102-90 (ISO 874-1980). Cac qua dudc lya chon
tuong doéng vé mau sic, kich thuée, d6 ctng,
dugc thu hoach cén than, tranh lam t6n thuong
qua va van chuyén vé phong thi nghiém trong
ciing ngay thu hoach. Sau d6, rta sach bui bén,
dé rado nudc va chia thanh 3 16 qua tuong dng
v6i 3 cong thic.

2.4.2. Bé tri thi nghiém phi mang qua
chanh day

B& tri 3 cong thic (CT): Cong thtic déi
chiing khong pht mang (DPC), cong thtic phu
mang pectin thi truong (CT1) va coéng thiic phu
mang Pec-Alg duge lya chon (CT2) dé bao quan
qua chanh day. Méi CT st dung 30 qua (ciing
v6i 3 1an lap lai). Tién hanh pht mang bing
cach nhing ngip cic qua chanh diy vao cac
dung dich trong 1 phut, sau d6 dé mang se lai tu
nhién ¢ nhiét d6 phong. Cac mau qua dugc bao
quan & diéu kién thuong (nhiét dé méi trudng
dao dong 29-35°C).

2.4.8. Phan tich céc chi tiéu sinh ly, co ly,
héa sinh cta qua chanh day trong qua
trinh bao quan

Cuong d6 hé hap va lugng ethylene san sinh
dude xic dinh duya trén phuong phéap cua
Maftoonazad & Ramaswamy (2008) st dung
may do CO,, O, Dual gas analyser ICA250, UK
va Ethylene analyser ICA56, UK; Ti 1& hao hut
khéi lugng tu nhién cta qua dude xac dinh bang
phuong phap can (d6 chinh xac 0,01g); D6 cling
cia qua dudc xac dinh bing phuong phap khong
pha mau st dung thiét bi Mark 10, USA; Su
bién d6i mau sic vé qua dudc xac dinh bang
may do mau Chromameter CR400, Nhat Ban;
Ham luong chit khé hoa tan téng s6 dugc xac
dinh theo TCVN 4417-87 st dung chiét quang
k& ky thuat s6 ATAGO (Atago, Tokyo, Nhat
Béan); Ham lugng axit hiiu co tdng s duge xéc
dinh theo TCVN 5483-91 (ISO 750-1981); Ham
lugng vitamin C dudec xac dinh theo TCVN
6427-2: 1998 (ISO 6557/2: 1984).

2.5. Phan tich s6 liéu

T4t ca cac so liéu thu thap 1a dai dién caa
it nhat 3 thi nghiém lap lai. K&t qua thi
nghiém dudc phan tich phuong sai mét nhan té
(one-way ANOVA) trén phidn mém Microsoft
Excel va Statgraphics Centurion 18. Su khac
biét ctia gia tri trung binh gitia cic cong thic
duge danh gia nhd phép so sanh Tukey v6i miic
tin cay 95%.
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va trng dung trong bdo quan chanh day

Bang 2. Dac tinh ki thuat cia mang Pec-Alg

Céng Do day Strc cang Do gian dut D6 thdm hoi nudc Do hap thu am
thire (mm) (MPa) (%) (x107g.m".h".Pa’) (%)
P1 0,087° + 0,006 16,68° + 1,45 27,53% + 0,39 9,12° + 0,32 5,54° + 0,63
P2 0,116 + 0,002 22,57° + 2,11 30,01°£0,76 6,34° £ 0,22 9,66° + 0,34
P3 0,139° + 0,007 30,84° + 1,87 28,23% + 0,82 2,48 +0,08 10,03" + 0,48
P4 0,168° + 0,008 29,52° 2,16 19,43 + 0,67 2,79°+0,36 8,91° + 0,64
BC 0,187% £ 0,005 6,17°+ 0,97 5,69°+ 0,26 33,12°£0,78 18,54° + 0,67

Ghi chu: S6'liéu duge thé hién dudi dang trung binh + dé 1énh chuédn. Céc chit cai khdc nhau trong cting mét cot
thé hién su khéc nhau c6 y nghia thong ké (P <0,05). PC: st dung pectin thi truong; P1, P2, P3, P4: st dung

pectin tir vé qua chanh day tia.

3. KET QUA VA THAO LUAN

3.1. Pac tinh ki thuat ciia mang phitc hgp
Pec-Alg

3.1.1. P6 diy mang

Do day mang 14 khoang cach gifia bé mit
trén va duéi cua mang. Bang 2 cho thiy gida
cac CT déu c6 sy khac biét c6 § nghia thong ké
(P <0,05), trong d6 do day 6 cong thiic P1 1a thap
nhat va DC 12 cao nh4t. Nguyén nhan chinh
dan dén su khac biét giiia cac CT thi nghiém 1a
do ham lugng pectin va Ca*" tang dan tu cong
thiic P1 dén P4. D61 véi pectin loai LMP, Ca**
giip tang cuong lién két ngang lam cho do day
mang tang lén (Seixas & cs., 2013). Trong khi
d6 cong thiic DC st dung pectin loai HMP va ti
1é glycerol b6 sung gdp doi so v6i P4. Glycerol c6
val tro lam ch4t héa déo va chit lam day nén
cong thiic DC c6 dd day mang cao nhat. Do day
c6 anh hudng dén d6 thAm hoi nude va viéc tinh
toan céc chi tiéu ki thuat khac cia mang (Lei &
cs., 2019). Bdi vay khong phai ldc ndo mang day
nhat ciing 1a t6t nhat, phai dya trén nhiéu chi
tiéu khac nhau méi danh gia duge CT tao mang
phtt hop nhat.

3.1.2. Sv'c cang

Bang 2 cho thay stic cing ctia cac CT thi
nghiém déu 16n hon 3 dén 5 lan so véi DC,
trong d6 P3 cao nhat (30,84MPa) va c6 sy sai
khéac c6 y nghia so véi cac CT con lai (P <0,05).
Mz du cong thiic P3 st dung lugng glycerol it
hon so véi P1 va P2, nhung do ¢6 ham lugng
pectin cao hon nén cong thiic P3 van c6 stic cing
cao nhat. Diéu d6 chiing té vai tro rat quan
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trong cua pectin trong cac thanh phan tao mang
phtic hop Pec-Alg. Stic ciang thé hién luc kéo
cang 16n nhat c6 thé lam dat giy mang trén mot
don vi dién tich mat cit ngang cia mang. Mang
¢ stic cang cang 16n thi cang dai, bén, dan hoi
tot (Almasi & cs., 2020).

Két qua nay tuong dong véi cong bd cia Lei
& cs. (2019) va Galus & cs. (2013) khi danh gia
val trd ciia pectin trong mang phtic hop. So sanh
v6i cac nghién ctiu lién quan, stic caing cao nhat
6 P3 van thap hon mot chit so v6i mang pectin
ctia Seixas & cs. (2013) (dat 37,22 + 4,55MPa),
nhung lai cao hon nhiéu so véi stic cing cua
mang pectin/gel nha dam (dat tu 5,04 dén
7,11MPa) theo cong bd cia Mata & cs. (2018)

3.1.3. P6 gian dit

Do gian dat 1a ti 1é phan gian dai téi da khi
bi tac dung luc kéo cang trén do dai ban dau cua
mang. Bang 2 cho thay so véi cac CT thi nghiém
thi DC c6 do6 gian dit rat thap, chi 5,69% trong
khi cac CT thi nghiém dao déng ttt 19-30%. Do
gian dit ¢ céng thic P1, P2, P3 nim trong
khoang gia tri cao nhat va su khac biét khong c6
¥ nghia gitia 3 CT nay. Bén canh d6, do gian duat
cia cong thiic P4 thap hon so v6i 3 CT thi
nghiém con lai do trong CT nay st dung nhiéu
alginate hon nhung lai it glycerol hon, ma
glycerol 1a chat héa déo, c6 tac dung ting cuong
d6 déo dai cia mang, con Ca* gitp lam ting
kha ning kéo dan cia mang, nhung néu luong
Ca®" b6 sung nhiéu qua sé lam mang bi cing. So
sanh véi cong bd cua Nisar & cs. (2018), mang
Pec-Alg c6 @6 gidn dtt cao hon hin so v6i mang
pectin ti vo cam (chi dat tu 8,96 dén 11,75%).
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D6 gian dat thé hién d6 déo dai cia mang, do
gidn dit cang cao thi mang cang dai chéc, khé
bi rach (Nisar & cs., 2018).

3.1.4. D6 thAm hoi nude

Béang 2 cho thdy d6 th&m hoi nuéc ctia cic
CT thi nghiém déu nhé hon tit 4-13 lan so véi
DC. Nguyén nhan chinh 6 day la do cac CT thi
nghiém st dung pectin chiét xuat tit vé chanh
day tia, thudc loai LMP - loai pectin da dudc
nhiéu nha khoa hoc chiing minh c6 tac dung tao
mang vi ¢6 chi s6 DE va MI thap dan dén thudc
tinh can tré hoi nudce tot hon. Trong khi d6, cong
thiic DC st dung pectin théng thudng trén thi
truong, thudc loai HMP. D6 tham hoi nuée &
cong thiic P3 va P4 1a thap nhat va c6 su sai
khéac c6 y nghia so véi cac CT con lai (P <0,05).
Diéu nay dugc giai thich 14 do P3 va P4 st dung
ham lugng pectin cao hon, dong thdoi luong
alginate va ti 1&6 Ca®" cling ting 1én. Trong mot
khoang gia tri nhat dinh, khi ham lugng pectin
tang lén sé lam mang day hon, ti d6 ting cudng
kha ning can trd su thim nuéc cia mang, tuy
nhién néu ham lugng pectin ting qua cao thi
kha nang cin thdm hoi nuéc lai gidm di do
pectin 12 hgp chdt uva nuéc. Thém vao do,
alginate 14 chat c6 kha n#ing ngén can thim
nude tot, con Ca'giip téng cuong lién két
ngang, lam cho mang luéi trong chudi phan tu
chit ché hon, tit d6 lam giam tinh th&m hoi
nuéc cua mang. Theo céng bd cta Nisar & cs.
(2018), d6 tham hoi nudc ciia mang pectin chiét
xuat ti vo cam nam trong khoang 6,52-9,48
(107 g.m™.h*.Pa™), nhu vay d6 th4&m hoi nuéec 6
cong thtic P3 va P4 déu thap hon nhiéu (2,48-
2,79 (x107 g.m™.h"".Pa™)). P6 th&m hoi nudc thé
hién t6c d6 truyén hoi nudc qua mang ti noi cé
ap suét hoi nudc cao dén noi cé ap suat thap. Do
th&m hoi nuéc thap thi t6t hon bdi sé can trd hoi
nudc t qua thoat ra ngoai, tit d6 lam gidm su
ton that khéi lugng cta qua va gid duge qua tudi
14u hon (Almasi & cs., 2020).

3.1.5. Pé hap thu 4m

Két qua & bang 2 da chi ra rang do hap thu
&m cta cac CT thi nghiém déu thap hon hén so
v6i DC. Nguyén nhan chinh 14 do pectin loai
LMP (ctia cac CT thi nghiém) c6 tinh hap thu

nude thap hon hén so véi pectin loai HMP cuaa
DC. Khi so sanh v4i mang pectin/nanocellulose
cta Chaichi & cs. (2016) thi do hap thu 4m cta
mang Pec-Alg trong nghién cttu nay thap hon
hén (5,54-10,03% so véi 28,76-33,66%). Diéu
nay khing dinh vai trd quan trong cta thanh
phan alginate b6 sung trong viéc giam d6 tham
4m ctia mang phtc hop. P6 hap thu 4m cho thay
kha nang hut hoi nuéc ti mau qua hodc moi
trudng bén ngoai vao trong mang. Mang c6 do
h&p thu 4m cao sé d& bi hu héng, tinh chit cta
mang ciing bi thay d6i, ngoai ra con giy cam
gidc bét dinh dan dén gidm chat lugng cam
quan (Chaichi & cs., 2016).

Téng hgp tat ca nhiing phan tich 6 trén cho
thdy cong thiic P3 tao nén mang sinh hoc c6 do
tham hoi nuéc thap nhat, stic cing bé mait cao
nhat gitip mang c6 dd déo dai, bén va can trd su
thoat hoi nuéc tot. Pong thoi, do gidn dit cling
nam trong khoang gia tri cao nhat va do hap
thu 4m ndm trong khoang gia tri chdp nhan
duge. Vi vay, c6 thé két luan ring cong thic P3
pht hgp nhét dé tao mang bao quan Pec-Alg.

3.2. Panh gia hiéu qua bao quan cia mang
Pec-Alg ap dung trén qua chanh day

3.2.1. Cuong do hé hap

Cuong d6 hé hap (CDHH) c6 lién quan chit
ché dén qua trinh chin ciia qua va su bién d6i
cua cac chi tiéu khac. Két qua hinh 1 cho thay
CDHH cua qua chanh day trong qua trinh bao
quan déu c6 xu huéng ting dot bién trong
nhiing ngay dau, sau dé giam dan xudéng. Hon
nita, phan tich thong ké ciing chi ra ring cé su
khac biét ro rang gitta CT2 so véi hai CT con lai.
Cu thé, & ngay tha 4 CDHH cua chanh day 6
CT2 th&p hon hén so véi CT1 va DC. O cac ngay
tiép theo, trong khi CDHH cta DC va CT1 déu
giam manh thi CT2 lai gidm cham hon hén.
Diéu d6 ching t6 qua trinh chin cia qua chanh
day 6 CT2 dién ra cham hon so véi 2 CT con lai.
Nguyén nhan 1a do mang Pec-Alg da tao ra mot
rao chin kha hiéu qua ngin can su cung cap oxy
cho qua trinh ho hap, ddng thoi can trd su thoat
CO, ra bén ngoai (Espitia & cs. 2014). Theo
Falguera & cs. (2011), viéc quan trong khi xay
dung cong thiic tao mang sinh hoc 1a phai dua
trén dic diém sinh 1y caa loai rau qua muc tiéu
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va trng dung trong bdo quan chanh day

du dinh ap dung. Nhu vay, mang Pec-Alg 6 CT2
¢6 tac dung tich cuc trong viéc lam cham CbDHH
cua qua chanh day.

3.2.2. Su' san sinh ethylene

Két qua 6 hinh 2 cho thiy xu huéng chung
14 ethylene § ca 3 CT déu tang rat manh 6 ngay
bao quan thi 4 tuong tGng véi thoi diém dat dinh
chin ctia qua, sau dé giam dan. Tuy nhién, & tat
ca cac thoi diém phan tich, ethylene & CT2 ludn
it hon hén so véi 2 CT con lai (gidm t6i 41,1% so
v6i DC tai ngay tha 4). Nguyén nhéan la do
mang Pec-Alg da lam can tré su th&m khi O,

vao bén trong va giam su thoat khi CO, ra bén
ngoai qua. Ma chinh méi trudng cé nong do O,
thap va CO, cao c6 tac dung hiép déng trong
viéc ngian can su sinh tdng hdp ethylene
(Maftoonazad & cs. 2019). Diéu d6 chiing to
mang Pec-Alg dugc chon c6 hiéu qua rat dang
ké trong viéc lam cham chin qua chanh day.
Kha ning kiém soat ho hdp va san sinh
ethylene cia mot sd loai mang pectin ciing da
dudc chting minh c6 hiéu qua trong bio quan
cac loai quia khac nhu quid xoai, dua chudt
(Moalemiyan & cs. 2012); ddu tay (Abdi & cs.,
2017; Garza & cs., 2015).
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Ghi chi: DC: khéng phii mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cung mét thoi
diém phan tich, cic cét c6 chit cdi khdc nhau thé hién su khac nhau cé ¥ nghia thong ké (P <0,05).

Hinh 1. Su bién d6i cuong dé hé hap ctia qua chanh day trong qua trinh bao quan
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Ghi chi: DC: khéng phii mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cuing mét thoi
diém phan tich, cac cét c6 chit cdi khdc nhau thé hién su khac nhau c¢é ¥ nghia théong ké (P <0,05).

Hinh 2. Sy san sinh ethylene cuia qua chanh day trong qua trinh bao quan
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3.2.3. D6 cirng

Hinh 3 cho thdy & thdi diém dau thi khéng c6
su khac biét vé d6 cting gitia 3 CT. Sau d6, do
cting cua ca 3 CT déu gidm xuéng, tuy nhién CT2
¢6 téc d6 giam cham hon hin so véi PC va CT1.
Nguyén nhan ctia su gidm d6 cling trong qui
trinh chin 12 do hoat dong ctia cac enzyme
pectinesterase 6 phan vo qua xtc tac cho su thuy
phan methyl ester trong chudi pectin va enzyme
polygalacturonase pha v3 cdu tric chudi pectin
lam bién d8i protopectin thanh pectin hoa tan,
lam cho m6 qua mém va lién két gitia cac md yéu
di (Huber, 1983). Thém vao d6, su thoat hai nude
cling 14 nguyén nhan lam cho qua bi giam db
cting. Mang Pec-Alg 6 CT2 da dugc chiing minh
c6 kha ning ngin can su tham hoi nuéc tot hon
hén, do d6 gép phan duy tri do cing cia qua.
Hiéu qua ctia mot loai mang pectin khéc trong
viéc duy tri do cting cia qua bo cling duge ghi
nhan bdi Maftoonazad & cs. (2008).

3.2.4. Su bién déi mau sic vo qua

Mau sic caa qua dude khao sat thong qua
su sai khac vé mau (AE). Hinh 4 cho thay chi s6
AE déu c6 xu huéng tang lén trong qui trinh
bao quan & tat ca cac CT (ting nhanh thoi gian
ddu va tidng nhe vé sau). Mat khac, tai

tiing thoi diém phan tich, chi s6 AE cia CT2
luén nhoé hon so v6i 2 CT con lai mot cach cé y
nghia thong ké (P <0,05). Diéu d6 chiing t6 ring
v6 qua chanh day & CT2 cham bién déi mau séc
hon tuong ting véi qua trinh chin dién ra cham
hon. Pay 1a mot diac diém c6 1oi cho gia tri cam
quan cua qua chanh diy. Tac dung nay dugc
giai thich 12 do mang Pec-Alg da tao ra moi
trudng c6 néng do6 O, thap va CO, cao gitp ngin
chin sy phan huy cia chlorophyll (Moalemiyan
& cs. 2012).

3.2.5. Ti 16 hao hut khéi Iuong tu nhién

Qua trinh thoat hoi nuéc 1a nguyén nhén
chinh lam gidm khéi lugng ctia qui. Qua chanh
day c6 ham lugng nudc cao nén qua trinh sinh 1y
xay ra rat nhanh va manh. Khi qua tiép xtc
truc ti€p v6i méi truong cé su luu théng khéong
khi 16n, ham lugng O, cao thi CDHH va téc do
bay hdi nuéc ra bén ngoai rat 16n. Hinh 5 cho
th&y CT2 c6 ti 1& hao hut khéi lugng thap hon
hin do chanh day duge phtt mang Pec-Alg véi
tinh néng ngin can sy th4&m hoi nudc rat hiéu
qua. Maftoonazad & cs. (2019) ciing da cho thay
mot loai mang pectin c¢6 kha nang lam giam rat
dang ké su hao hut khéi lugng ctia qua chanh ta
(Citrus aurantifolium).
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Ghi chi: DC: khéng phii mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cung mét thoi
diém phan tich, cdc cét c6 chit cdi khdc nhau thé hién su khac nhau cé ¥ nghia thong ké (P <0,05).

Hinh 3. Su bién d8i d6 ciing cuia chanh day trong qua trinh bao quan
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va trng dung trong bdo quan chanh day
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Ghi chi: DC: khéng phii mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cung mét thoi
diém phan tich, cdc cot c6 chii cdi khdc nhau thé hién su khac nhau ¢ ¥ nghia théng ké (P <0,05)

Hinh 4. Su bién d6i mau sic cta chanh day trong qua trinh bao quan
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Ghi chi: DC: khong phu mang, CT1: phu mang pectin thi truong, CT2: phii mang Pec-Alg; Tai cung mét thoi
diém phan tich, cac cit c6 chii cdi khdc nhau thé hién su khac nhau cé ¥ nghia thong ké (P <0,05).

Hinh 5. Ti 1& hao hut khéi lugng tu nhién ctia chanh day trong qua trinh bio quan

3.2.6. Chat khé hoa tan tong s6 (TSS)

Cung v6i su thay d6i hinh thiic bén ngoai,
chat Iugng dinh dudng cia qué chanh day ciing
thay déi trong thoi gian bao quan. Hinh 6 cho
thdy TSS cua tat ca cac CT ting nhe 6 ngay thi
4 va sau d6 gidm xudng. O thdi diém ban dau va
ngay thit 4, gia tri TSS khong ¢6 su khac biét ¢
¥ nghia gitia 3 CT (P <0,05). Tuy nhién, dén
ngay tht 8, TSS cta céng thiic PC gidm manh
hon nhiéu so v6i 2 CT con lai, dong thoi CT2
duy tri dugec TSS cao nhat d&n ngay bdo quan
cudi cang. D& hiéu rang CT2 duy tri duge TSS 1a
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do mang Pec-Alg di c6 tac dung lam giam
CDHH va céac hoat dong sinh ly cia qua chanh
day. Két qua nay tuong déng véi nghién citu caa
Yimenu & cs. (2017).

3.2.7. Axit hitu co téng sé

Trong qué trinh bao quan, han ché& dugc su
giam axit hiiu co gitp giti duge huong vi ctia qua
tuoi. Hinh 7 cho thay xu huéng bién d6i chung
cua chi tiéu nay 1a giam dan trong qua trinh bao
quan. Tuy nhién, tai cic thoi diém phan tich
CT2 luén giti duge ham lugng axit hiiu co cao
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hon hén so vé6i CT1 va PC (P <0,05). D& hiéu
rang nguyén nhan & day 1a do mang Pec-Alg da
lam giam CDHH din dén sy tiéu tén it ham
luong axit hitu co va 1am cham su bién d6i hoéa
sinh trong qua trinh chin. Cac két qua tuong tu
clla mang pectin ciing dudc ghi nhan trén qua
hong xiém, qua chanh vang bdi Menezes &
Athmaselvi (2016), Maftoonazad & cs. (2019),
tuong dng.

3.2.8. Vitamin C

Ham lugng vitamin C thuong gidm trong
qua trinh bao quan, vi vay can tim ra CT phu

TSS (°Bx)
[y
()

hop nhim git duge vitamin C nhiéu nhat c6 thé.
Hinh 8 cho thdy & cac thoi diém phén tich, ham
lugng vitamin C cuaa coéng thic PC va CT1
khéng c6 su khac biét c6 y nghia thong ké,
chiing t6 mang pectin thi trusng khong cé6 hiéu
qua trong viéc lam giam sy méat vitamin C.
Déng thoi, CT2 cho thay kha ning git dugc
vitamin C t6t hon hin so v6i 2 CT con lai. Gan
day, mot cong bo ctia Mditshwa & cs. (2017) da
ching minh ring cadc thanh phan khi xung
quanh qua c6 vai tro quan trong trong viéc duy
tri ham Iugng vitamin C. Khi néng d6 O, ting
lén sé lam tang su t6n hao vitamin C.
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Ghi chi: DC: khéng phii mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cing mét thoi
diém phan tich, cdc cét c6 chit cdi khdc nhau thé hién su khac nhau cé ¥ nghia thong ké (P <0,05).

Hinh 6. Su bién d6i TSS cta qua chanh day trong qua trinh bao quan
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Ghi chi: DC: khéng phii mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cung mét thoi
diém phan tich, cdc cét c6 chii cdi khdc nhau thé hién su khac nhau c¢6 ¥ nghia théng ké (P <0,05)

Hinh 7. Su bién d6i axit hitu co ctia chanh day trong qua trinh bao quan
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va trng dung trong bdo quan chanh day
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Ghi chi: PC: khéng phi mang, CT1: phti mang pectin thj truong, CT2: phti mang Pec-Alg; Tai cing mét thoi
diém phan tich, cac cit c6 chit cdi khéc nhau thé hién su khac nhau c6 ¥ nghia thong ké (P <0,05)

Hinh 8. Sy bién ddi vitamin C ctia chanh diy trong qua trinh bao quan

Téng hop tdt ca cic phéan tich & trén, c6
thé thay ring mang Pec-Alg dudc lua chon da
thé hién kha ning bao quan rat hiéu qua dsi
v6i qua chanh day tuci. Péng thdi, két qua
cling cho thdy coéng thiic DC va CT1 chi bao
quan chanh day tuci dugc 8 ngay, trong khi
CT2 kéo dai thoi gian bao quan lén dén 12
ngay & diéu kién thuong.

4. KET LUAN

Nghién ctiu nay da xay dung dudc cong thiic
tao mang sinh hoc Pec-Alg vé6i thanh phan nhu
sau: ti 2,6% (wlv), ti 1&
pectin:alginate 65:35 (v/v), ti 1& glycerol 20%
(wiw) va Ca* 5% (w/w). Mang Pec-Alg c6 dic
tinh k§ thuat phu hgp cho muc dich bao quan

1é pectin:nude

qua tuci. Mang Pec-Alg dugc ing dung trong
bao quan qua chanh day da c6 tac dung lam
cham su bién ddi sinh 1y - héa sinh, dong thoi
duy tri chat lugng va kéo dai thoi gian bao quan
dude 12 ngay 6 diéu kién thuong (thém 4 ngay
so véi qua chanh day khong phti mang).
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