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Tém tit: Nghién civu phdt trién mang phii an dwoc tir chitosan, gum arabic, glycerol va
chiét xudt la voi (Cleistocalyx operculatus) dé bao qudn tdo ta (Ziziphus mauritiana Lam.) &
diéu kién thwong. Giai doan 1 ¢ dinh chitosan (CH) 1% (w/v) va khdo sat gum arabic (GA)
1-5% (W/v) nham chon nén mang phii phi hop; giai doan 2 bé sung dich chiét ld voi 0,2-1,0%
vao nén da chon. Hiéu qua dwoc danh gia qua AE, hao hut khoi luong, chat rdn hoa tan t(fng
$6 (TSS), dwong khik va axit tong sé (TA). Két qua cho thay CH 1%/GA 2% la céng thirc nén
16t nhat. Sau 9 ngay, cong thirc bé sung 0,6% CE giam AE tir 26,49 xuong 16,62, giam hao
hut khoi long tir 28,84% xuong 20,56%, giam dwong khir tir 7,683 xuéng 5,901 mg/g va duy
tri axit tong s6 0,089 mg/g so véi 0,038 mg/g & mau khéng CE. Két qud cho thdy CH/GA/CE
¢6 tiém ndng bdo quan tdo ta trong pham vi diéu kién nghién ciru.

Tir khéa: chitosan, gum arabic, glycerol, chiét xudt 1 voi, mang phii an dwoc, tdo ta, bao quan

sau thu hoach

I. Pit van dé diéu kién thuong c6 y nghia thuc tién d6i

T4o ta (Ziziphus mauritiana Lam.) vo1 chuoi san xuat va ti€u thu tao ta.

la qua co6 gia tri cam quan va thuong mai,
duoc tiéu thu tuoi hodc ché bién. Sau thu
hoach, qua nhanh mat nudc, hd hép manbh,
ddi mau va d& nhiém vi sinh vat, 1am giam
do tuoi va thoi gian luu thong. Do do, giai
phap bao quan an toan, dé 4p dung trong

Mang phu an duoc 12 hudng tiép can
phu hop cho tréi cay tuoi vi tao hang rao
ban thAm trén bé mat qua, han ché thoat
hoi nuée, diéu hoa trao dbi 0,/CO,, lam
cham ho hip va chin (Charan va cong
su, 2017; Ncama va cOong su, 2018),
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(Riva va cong su, 2020). So véi bao goi
thong thuong, 16p phii ¢ wu diém la
tiép xtic truc tiép voi bé mat qua, co thé
an dugc va dé két hop véi hoat chat sinh
hoc. Chitosan dugc dung rong rai nho kha
nang tao mang, tuong thich sinh hoc va
hoat tinh khang khuan, chéng oxy hoa
(Zhang va cong su, 2014; Dutta va cong
su, 2009). Gum arabic giup ting do dong
nhat, giam nirt gdy va cai thién kha niang
bao phu trén bé mit khong dong nhat cia
qua, con glycerol dong vai tro chit hoa
déo, gitip 10p mang mém hon va bam t6t
hon trong qua trinh bao quan.

Viée bd sung dich chiét thuc vat
gidu polyphenol vao mang phu c6 thé ting
chtre ning chéng oxy hoa va trc ché vi sinh
vat (Siripatrawan & Vitchayakitti, 2016;
Nxumalo va cong su, 2021). Céc hop chét
phenolic c6 kha ning bat giir gbe tu do,
tao phtrc voi ion kim loai va lam cham
mot s& phan tmg oxy héa lién quan dén
hoa ndu. La voi (Cleistocalyx operculatus)
1a nguyén lidu pho bién & Viét Nam, chira
nhiéu hop chit polyphenol (Vu va cong
su, 2022; Le va cong su, 2021) da phat
trién mang chitosan/gum arabic bd sung
dich chiét 14 véi dé bao quan chudi sau
thu hoach (Le va cong su, 2021), goi y
kha ndng mo rong hé CH/GA/CE cho
qué twoi. Tuy nhién, cho dén nay chua c6
nghién ctru ndo 4p dung hé mang nay dé
bdo quan tdo ta (Ziziphus mauritiana) &
diéu kién thuong.

Nghién cru ndy phat trién mang
phii chitosan/gum arabic/glycerol b
sung dich chiét 14 voi, dong thoi xac dinh
ty 16 CH/GA va ndng do dich chiét phu
hop nham han ché d6i mau, giam hao
hut khéi luong, 1am cham bién doi chat
ran hoa tan, dudng khir va duy tri axit

téng sd cua tdo ta sau thu hoach. Piém
moi cua nghién ctu 1a két hop ngudn
dich chiét thuc vat ban dia véi nén mang
polysaccharide an dugc va danh gia dong
bd cac chi ti€u cam quan, sinh 1y va hoa
sinh co ban cia qua.

II. Phwong phap, vat Iliéu
nghién ciru
2.1. Vit liéu

Qua tao duoc chon déng déu vé mau
sdc, kich thude va do chin; loai bo qua
dap, ntrt, sau bénh hodc hu hong. Chitosan
d6 deacetyl 90% do Cong ty Co phan Tin
Cay cung cip; gum arabic do Cong ty
Green Cosmetics cung cip. Cac hoa chét
gém glycerol, ethanol, Na,CO,, NaClO,
axit acetic va hoa chit phan tich.

La véi (Cleistocalyx operculatus)
duoc thu mua tai Ha Noi, séy kho, nghién
duéi 1 mm va chiét bang ethanol 96%
trong 2 gio ¢ 60°C voi ty 1€ nguyén liéu/
dung méi 1:6 (g/mL), 1ap lai hai lan. Dich
chiét dugc gop lai, cd quay chan khong
& 45°C dé loai dung mdi, thu duoc dich
chiét dic, duoc bao quan ¢ 4°C dén khi
sir dung. Nong d6 CE b sung vao mang
phu (tir 0,2% dén 1,0%) dugc tinh trén
khéi lwong cao chiét trén thé tich dung
dich nén (w/v).

2.2. Xac dinh cong thirc mang phu
bdo quan tao

Thi nghiém gdm hai giai doan doc
1ap. Giai doan 1 ¢b dinh chitosan 1% (W/v),
khao sat gum arabic 1-5% (w/v), gom DC1
(khong phu), CT1 (CH 1% + GA 1%), CT2
(CH 1% + GA 2%), CT3 (CH 1% + GA
3%), CT4 (CH 1% + GA 4%) va CT5 (CH
1% + GA 5%). Ty 1& GA t6i uu, dua trén
mau séc, hao hut khdi lugng va °Brix tdo
duoc bao quan trong 6 ngay.



Giai doan 2 bd sung dich chiét 14
vbi (CE) vao nén CH/GA di chon ¢ giai
doan 1, gdbm DC2 (CH/GA khong CE),
CEl (0,2% CE), CE2 (0,4% CE), CE3
(0,6% CE), CE4 (0,8% CE) va CES
(1,0% CE). Ty 1¢ CE dugc xac dinh dya
trén hiéu qua bao quan tao qua cac chi
tiéu nhu mau sic vo qua, khdi luong qua
va ham luong chat kho hoa tan (°Brix),
ham luong duong, ham luong axit tong
s6 trong 9 ngay theo ddi.

2.3. Ung dung mang bdo qudn trén
qud tdo

Tao duoc rira béng nude cat, dé kho,
phan nhom theo cong thuic thi nghiém
(7 qua/cong thirc), mdi thi nghiém dugc
lap lai 3 lan (tong 21 qua/ cong thirc).
Qua dugc nhting trong dung dich tao
mang 5 phut, dé kho ty nhién va bao quan
& diéu kién nhiét do trung binh 25 + 2°C
va d6 am tuong ddi 65 = 5%. Miu cua
ting cong thire duge bd tri riéng dé tranh
nhiém chéo.

2.4. Danh gia hiéu quda cua mang
trong bdo quadn qua tao

2.4.1. Bdnh gid sw thay doi mau sdc
VO quad

Mau sic vé tao duge do truc
tiép trén bé mat qua bang may Minolta
CR-400 theo h¢ L*, a*, b*. Murc bién doi
mau téng thé dugc tinh theo cong thic
AE = [(AL*)?* + (Aa*)? + (Ab*)?]'/? so vOi
thoi diém ban dau.

2.4.2. Pdanh gid do hao hut khoi
lwong qua

Khéi luong qua duge xac dinh 3
ngay/lan. Hao hut khéi luong (%) = [(mO -
mt)/m0] x 100, trong d6 m0 1a khdi luong
ban dau va mt 1a khéi luong tai thoi diém

khao sat. Két qua duoc biéu dién dudi
dang trung binh + d6 1éch chuan.

2.4.3. Panh gid ham lwong chat rdn
hoa tan tong s6

Chét rin hoa tan tong sb6 dugc xéac
dinh theo TCVN 7771:2007 bang khic
xa ké cam tay Kruss (Puc), sau khi hiéu
chuin bang nudc cét; két qua biéu dién
theo °Brix.

2.4.4. Danh gia ham lwong axit
téng s0

Axit téng s6 duge xac dinh theo
TCVN 5483:2007. Mau duoc nghién vai
40 mL nuéc cat, ly tam 6000 vong/phut
trong 10 phut, loc, léy 5 mL dich lgc, thém
phenolphthalein 0,1% va chuan d6 bang
NaOH 0,1 N cho dén khi quan sat dung
dich chuyén sang mau hong.

2.4.5. Badnh gia ham luong duong khw

Duong kht dugc xac dinh béng
phuong phap DNS. Thit qua tdo duoc
xay nhuyén véi nude cét, ly tim toc do
7000 vong/phut trong 15 phut va loc qua
gidy loc. Hut 1 ml dung dich loc cho vao
dng nghiém thiy tinh cing v&i 2 ml axit
dinitrosalicylic (DNS) lam chat chuan dé
xac dinh ham lugng duong khir. BPun nong
hon hop & nhiét @6 100°C trong 5 phut va
lam ngudi ty nhién dén nhiét do phong.
Do hip thu cua dung dich thu dugc duoc
xéc dinh bang may quang pho UV tai budc
song 540 nm. Ham lugng duong khur dugc
tinh dya trén duong chuan glucose.

2.4.6. Phdn tich sé liéu

Két qua thi nghiém duoc phéan
tich phuong sai mot nhan t§ (one-way
ANOVA) trén phan mém Minitab 16 va
phén mém Microsoft Exel. Su khac biét
cua gia tri trung binh gitta cac cong thirc
duoc danh gia nho phép so sanh Tukey



véi muc tin cdy 95%. Céac chir cai khac
nhau trong cung mot cot biéu thi su khac
biét co y nghia thong ké (P < 0,05).

II1. Két qua va thao luin

3.1. Xac dinh ty 1¢ CH/GA thich
hop tao mang phu bdao qudn tdo

3.1.1. Anh huéng ty CH/GA dén
mau sdc tdo dwoc phit mang

Ngav 0

Chitosan va gum arabic la hai
polysaccharide tao nén cho mang phu.
Khao sat ty 16 CH/GA trudc khi bd sung
dich chiét gitip xac dinh nén mang c6
kha nang bao phu on dinh, han ché mét
nude va lam cham bién doi sinh 1y cua
qud. Céac cong thic dugc danh gia qua
AE, hao hut khéi lugng va °Brix trong 6
ngay bao quan.

Hinh 1. Tdo dugc pht mang CH/GA ¢ cac cong thirc khac nhau sau 3, 6 ngay bdo quan

Hinh 1 cho thiy v qua ¢ mau dbi
ching chuyén nhanh tir xanh sang vang
xanh va nau sau 6 ngay, trong khi cac mau
phu mang duy tri mau xanh va d§ tuoi
tdt hon, dic biét & cong thirc gum arabic
trung binh. Quan sat nay phu hgp véi vai
tro hang rao cua l6p phu polysaccharide
trong han ché tiép xuc oxy va thoat am.

Gia tri AE ¢ Bang 3.1 khang dinh
hiéu qua cua 16p phu CH/GA. Sau 3 ngay,

dbi chimg dat 4,479 + 0,31, con CT2
dat 3,728 + 0,22. Sau 6 ngay, AE cua
d6i chung ting lén 13,956 = 0,61, trong
khi CT2 chi dat 10,012 + 0,05, thap nhét
trong cac cong thire, chirng té 16p phu CH
1%/GA 2% 1am cham bién d6i mau hiéu
qua nhét. Xu hudng nay phu hop véi cac
nghién ctru da cong bd vé 16p phi chitosan
trén 6i va anh dao ngot (Hong va cong su,
2012; Tokatli, 2020).



Bang 1. Gia tri mau sic AE cua tio pha mang CH/GA sau 3, 6 ngdy bao quan

Cong thirc Ngay 3 Ngay 6
bCl1 4,479+0,31° 13,956+0,61°
CT1 3,919+0,14° 11,236+0,78"
CT2 3,728+0,22 10,012+0,05¢
CT3 4,30540,32% 11,525+0,49°
CT4 4,34240,19® 11,416+0,5°
CT5 4,1554+0,27® 11,047+0,21%

Trong ciing cot, cac chir cdi khdc nhau biéu thi khéc biét ¢é ¥ nghia (P<0,05).

3.1.2. PG hao hut khoi lwong cia
tao phu mang CH/GA

Hao hut khdi lwong phan anh mtc
thoat hoi nudc, ho hap va suy giam chat
luong sau thu hoach. Mang phu c6 kha
nang giam trao d6i hoi nudc va khi s& gop
phan duy tri khdi lugng, d6 cing va cam
quan cua qua.

Béng 2 cho thiy CH/GA lam giam 5
rét hao hutkhdi luong so v6i d6i chtng. Sau
6 ngay, d6i chirng hao hut 15,39 + 0,56%,

con CT2 chi 10,96 + 0,56%, thap nhét
trong nhom khao sat. Cac cong thiic con
lai cling cai thién nhung kém CT2, cho
thay ty 16 CH 1%/GA 2% tao 16p phu can
bang hon. V& co ché, chitosan tao mang
lién tyc, trong khi gum arabic ¢ thé hd
trg phan bd dung dich phu. Khi GA qua
thap, 16p phu c6 thé chwa du dong déu; khi
GA qua cao, dd nhot va tinh thdm c6 thé
thay d6i, 1am hiéu qua bao vé khong ting
tuong Ung.

Bang 2. D9 hao hut khéi lugng (%) clia tao phit mang CH/GA sau 3, 6 ngay bao quan

Cong thirc Ngay 3 Ngay 6
bC1 11,27+0,48° 15,3940,56°
CT1 9,33+0,22° 12,26+0,91°
CT2 5,5540,28¢ 10,96+0,56°
CT3 7,21£0,19¢ 12,4+0,46"
CT4 7,91£0,29¢ 12,08+0,34%
CT5 7,4340,25¢ 12,98+0,84°

Trong ciing cot, cac chir cdi khdc nhau biéu thi khéc biét ¢é y nghia (P<0,05).

3.1.3. Ham lwong chdt khé hoa tan
cua tao phu mang CH/GA

Chat rin hoa tan tong s6 phan anh
mirc chin va chuyén héa carbohydrate.
Ban dau, gia tri dat 11,6 °Brix. Sau 6
ngay, ddi chung dat 14,8 + 0,18 °Brix,
trong khi CT2 dat 12,4 + 0,26 °Brix, thip
nhit trong cac cong thirc. Xu hudng nay
pht hop voi mau sic va hao hut khoi
luong, chung t6 CH 1%/GA 2% lam
cham tién trinh chin va dugc chon lam
nén cho giai doan bd sung dich chiét. So

v6i céc cong thie c6 ham lugng GA cao
hon, CT2 thé hién sy can bang giita kha
nang han ché trao d6i khi va duy tri trang
thai sinh Iy binh thuong ctia qua. Sy ting
°Brix chdm hon c6 thé do 16p phu lam
giam toc do ho hép, tir d6 1am cham thiry
phan polysaccharide. Két qua nay ciing
tuong thich v&i cac nghién ctru vé phu
chitosan trén qua sau thu hoach, trong dé
16p phu thuong 1am cham bién d6i TSS,
TA va cac chi tiéu chin lién quan (Hong
va cong su, 2012; Tokatli, 2020).



Bang 3. Ham luong chét kho hoa tan (°Brix) cta tao phit mang CH/GA

sau 3, 6 ngay bao quan

Cong thire Ngay 3 Ngay 6
bC1 15,7+0,17° 14,8+0,18°
CT1 12,1+0,26 13,5+0,2¢
CT2 11,9+0,2¢ 12,440,269
CT3 12,2+40,17¢ 13,7+0,17¢
CT4 12,840,17° 14,9+0,2°
CTs 12,6+0,18% 14,6+0,1°

Trong ciing ct, cac chir cdi khdc nhau biéu thi khéc biét ¢é y nghia (P<0,05).

Téng hop ba chi tiéu, CH 1%/GA
2% duge chon 1a nén mang phu hop nhét
trong nhém CH/GA dé t6i uu ty 18 CE cho
giai doan 2.

3.2. Xdc dinh ty 1¢ dich chiét voi bé
sung vao mang phu CH/GA

3.2.1. Panh gid sw thay doi mau sdc
tao phu mang CH/GA/CE

Mau sic anh huong truc tiép dén
chap nhan ciia nguoi tiéu ding. Trong bao
quan, tao ta doi mau do ho hip, ldo hoa
mo, hoat dong enzym oxy hoa va tac dong
cua oxy khong khi. A E cang 16n chung to
mau sic cang khac so voi ban dau; vi vay
chi tiéu nay duoc dung dé danh gia kha
nang duy tri hinh thai bén ngoai cua 16p
phu CH/GA/CE.

Bang 3.4 cho thiy bd sung dich
chiét 14 voi lam giam AE so voi nén CH/
GA khong CE. Pén ngay 9, dbi ching
dat 26,49 + 0,55, trong khi CE3 (0,6%
CE) dat 16,62 + 0,36 va 1a thdp nhat. Tac
dung nay c6 thé lién quan dén thanh phan
polyphenol trong 14 v6i, von duoc bao cdo
1a ¢6 hoat tinh chdng oxy hoa (Vu va cong
su, 2022). Két qua phu hop véi nghién
ctru ctia Le va cong sy vé mang CH/GA/
CE bao quan chudi (Le va cong su, 2021).
Tuy nhién, hiéu qua khong ting tuyén
tinh theo ndng do CE: CE4 va CE5 khong
vuot CE3. Didu nay cho thdy can c6 nong
d6 CE tbi vu, vi ham lugng qua cao co
thé anh hudng dén tuong tac polyphenol-
polysaccharide, d0 nhot, tinh lién tuc
cua mang (Siripatrawan & Vitchayakitti,
2016; Kubheka va cong su, 2020).

Bang 4. Gia tri mau sic AE ctia tio phu mang CH/GA/CE sau 3, 6, 9 ngay bao quan

Cong thirc Ngay 3 Ngay 6 Ngay 9
bC2 4,27+0,55¢ 11,8+1,56 26,49+0,55°
CEl 4,3440,33° 7,16+0,38" 20,29+1,01¢
CE2 2,49+0,5° 6,88+0,81¢ 22,454+0,56°
CE3 2,33+0,27° 5,15+0,55° 16,62+0,36¢
CE4 3,47+0,23%® 8,71+0,58° 20,48+0,57%
CES 3,76+0,56° 8,7240,44° 18,2+0,8"

Trong ciing ct, cac chir cdi khdc nhau biéu thi khéc biét ¢é y nghia (P<0,05).




3.2.2. Bé hao hut khoi luwong cua
tao phu mang CH/GA/CE

Bang 5 cho thiy khi bé sung CE
giup giam hao hut khéi lugng so voi
mang CH/GA khong CE. O ngay 9, d6i
chung hao hut 28,84 + 1,41%, trong khi
CE3 chi 20,56 + 1,44%, giam tuong d6i
khoang 28,7% so voi ddi chimg. Hiéu

qua nay co thé do CE cai thién céu truc
mang va tac dung chong oxy hoa, 1am
cham suy giam sinh 1y (Hong va cdng su,
2012; Tokatli, 2020; Muley & Singhal,
2020). Mac du hao hut khéi luong sau 9
ngdy van ting do bao quan ¢ diéu kién
thuong, CE3 cho thay kha nang kéo dai
thoi gian bao quan.

Bang 5. D6 hao hut khdi luong (%) cia tio bao quan bang mang CH/GA/CE
sau 3, 6, 9 ngay bao quan

Cong thirc Ngay 3 Ngay 6 Ngay 9
bC2 10,75+0,97¢ 16,75+0,71® 28,84+1,41°
CEl 9,5440,49 14,6140,61° 24,85+1,18°
CE2 10,49+0,93¢ 16,1240,59* 26,88+0,91%
CE3 7,71+0,77° 12,07+1,4° 20,56+1,44¢
CE4 9,5940,83* 14,96+0,83* 25,03+0,78°
CE5 9,66+0,65* 14,47+0,76 24,3+1,45°

Trong ciing ct, cac chir cdi khdc nhau biéu thi khéc biét ¢é ¥ nghia (P<0,05).

3.2.3. Ham heong chdt ran hoa tan
cua tao phu mang CH/GA/CE

Ham lwong chat rin hoa tan ting
trong qua trinh bao quan do thuy phan tinh
bot va chuyén hoa carbohydrate. Bang 6
cho thdy ddi ching (khong CE) dat gié tri
15,3 °Brix vao ngay 3, trong khi cac mau

c6 CE thuong dat dinh vao ngay 6 va giam

& ngay 9. Riéng CE3 ¢6 toc do ting cham
nhét, chi dat 13,5 °Brix vao ngay 9, tuong
duong voi gia trj ciia ddi chimg & ngay 3.
Diéu nay ching to CE, dic biét & 0,6%,
gitip kéo dai thoi gian bao quan bang cach
lam cham qué trinh chin. Két qua nay cho
thdy viéc str dung mang bao quan khi bo
sung thém dich vdi da kéo dai thém thoi
gian bdo quan tdo.

Bang 6. Ham luong chit kho hoa tan (°Brix) cta tdo pha mang CH/GA/CE
sau 3, 6, 9 ngay bido quan

Cong thirc Ngay 3 Ngay 6 Ngay 9
b(C2 15,3+0,79* 15,2+0,43° 14,9+0,17¢
CEl 13,1+1,8¢ 14,7+£0,17° 14,1+0,2°
CE2 12,45+1,13¢ 13,740,2° 14,1£0,26°
CE3 12,440,3¢ 13,1£0,26° 13,540,1¢
CE4 12,8+0,17° 13,140,2¢ 14,3+0,1°
CES 12,6£0,17* 14,5+0,17° 14,3+£0,17°

Trong ciing ct, cac chir cdi khdc nhau biéu thi khéc biét ¢é ¥ nghia (P<0,05).




3.2.4. Ham luvong dwong khiw cua
tao phu mang CH/GA/CE

Puong khtr ting do tinh bt chuyén
hoéa thanh duong nhung cling bi tiéu
hao qua ho hip. Vi thé, su thay doi ham
lugng duong duoc st dung dé danh gia
qué trinh chin cua tdo. Bang 7 cho thay
gia tri duong khur cua tdo khi dugce phu
16p mang bao quan c6 bd sung dich chiét
voi va khi khong duge bd sung dich chiét
vbi. Néu khong bo sung dich voi, két qua
cho thiy tdo & mau d6i chimg co gia tri
duong khir tang dan tir 2,78 mg/g va dat

7,683 mg/g sau 9 ngay bao quan. Tuong
ty nhu vay, cac mau tdo phu mang bao
quan c¢6 bd sung dich véi cling c6 ham
lwgng duong khir ting dan déu, tuy nhién
gia tri duong khir tai cac thoi diém khao
sat déu thap hon mau ddi chimg. Va tai
cong thire CE3, gia tri duong khir bién
d6i cham nhét, sau 9 ngay bao quan chu
dat 5,901 mg/g, gia tri nay thap nhat so
v6i cac cong thirc con lai. Nhitng két qua
nay chi ra rang, bd sung 0,6% dich vdi
vao l6p mang phi CH/GA cho hiéu qua
giam dang ké gia tri duong khur, kéo dai
thoi gian bdo quéan cua tao.

Bang 7. Ham luong duong khir (mg/g) cua tdo phu mang CH/GA/CE

sau 3, 6, 9 ngay bao quan

Cong thirc Ngay 3 Ngay 6 Ngay 9
bC2 3,215+0,11° 5,510+0,25% 7,683+0,16°
CEl 3,840+0,15° 5,723+0,24% 6,951+0,21°
CE2 3,570+0,29% 5,150+0,25° 6,593+0,34¢
CE3 3,112+0,13° 4,082+0,23¢ 5,901+0,29°
CE4 3,523+0,13%® 5,120+0,21° 6,587+0,16°
CEsS 3,490+0,19% 6,021+0,17° 6,797+0,03°

Trong ciing ct, cac chir cdi khdc nhau biéu thi khéc biét ¢é y nghia (P<0,05).

3.2.5. Ham lwong axit tong so cia
tao phu mang CH/GA/CE

Axit téng s6 lién quan dén huong
vi va trang thai chin, trong bdo quan, axit
httu co thuong giam do dugc su dung
cho ho6 hap. Sy thay doi ham luong axit
tong sb cua tao dugc phu mang CH/GA/
CE duoc thé hién ¢ Bang 8. Gia tri axit
téng sb ban dau cua tdo duoc xéac dinh 1a
0,1562 mg/g. Sau 9 ngay bdo quan gia tri
nay déu thay doi ¢ cac cong thirc, déu c6
xu huéng giam. Tai cong thic ddi ching,

gi4 tri axit giam xuéng thap nhat, dat gia
tri 12 0,038 mg/g. Khi bd sung thém dich
chiét voi, gia tri ham lugng axit tong sb
sau 9 ngay bdo quan van duy tri véi gia
tri 1én hon 0,055 mg/g. Cong thuc CE3
ham luong axit tong s cao nhat 1a 0,089
mg/g sau 9 ngay bao quan. Két qua nay
tuong dong véi véi cac nghién ciru vé 16p
phu polyscharide trén 6i va anh dao ngot,
trong d6 16p phu giup lam cham suy gidm
ham luong axit tong (Hong va cdng su,
2012; Tokatli, 2020).



Bang 8. Ham luong axit tong sd cua tdo pht mang CH/GA/CE sau 3, 6, 9 ngay bao quan

Cong thirc Ngay 3 Ngay 6 Ngay 9
b(C2 0,116+0,001 0,063+0,003¢ 0,038+0,003¢
CEl 0,119+0,001? 0,072+0,004< 0,061£0,003°
CE2 0,121£0,001° 0,082+0,002°¢ 0,059£0,002°
CE3 0,123+0,001* 0,112+0,002* 0,089£0,0012
CE4 0,108+0,002° 0,085+0,003° 0,063+£0,002°
CES 0,098+0,002¢ 0,075+0,006% 0,055£0,003¢

Trong ciing cot, cac chir cdi khdc nhau biéu thi khéc biét ¢é y nghia (P<0,05).

Téng hop céc chi tiéu cho thay CE3
(0,6% CE) mang lai hi€u qua bao quan
t6t nhat, nhidu kha ning do sy phdi hop
gitta hang rao vat ly (CH/GA) va hoat tinh
chéng oxy hoa ciia polyphenol trong CE.
Nén CH/GA han ché thoat hoi nudc va
diéu hoa khi, 1am cham ho hip va chuyén
hoa carbohydrate; glycerol cai thi¢én do
déo va bam dinh; CE b sung thém kha
ning e ché oxy héa, han ché d6i mau
va suy giam dinh dudng (Siripatrawan &
Vitchayakitti, 2016; Kubheka va cong su,
2020; Le va cong su, 2021).

IV. Két luan

Trong pham vi diéu kién nghién
ctru, hé mang phu an dugc tur chitosan,
gum arabic va dich chiét 14 vdi di cho thay
hiéu qua bdo quéan tdo ta sau thu hoach.
Giai doan ti uu nén xac dinh CH 1%/GA
2% 1a cong thirc phu hop nhét, thé hién
qua AE, hao hut khdi lugng va °Brix thép
hon d6i chirmg. B6 sung 0,6% dich chiét
14 vi nang cao kha ning bao quan cua
16p mang CH/GA, gitp han ché d6i mau,
giam mat khéi luong, 1am cham ting cht
ran hoa tan va duong khtr, dong thoi duy
tri axit tong s sau 9 ngay. Két qua phu
hop voi cac cong bd vé 16p phu chitosan
va mang CH/GA/CE trén mét sb qua khéc

(Le va cong su, 2021; Hong va cong su,

2012; Tokatli, 2020; Muley & Singhal,

2020). Nghién ctru nay khang dinh tiém

nang tng dung ngudn polyphenol thuc vat

bd sung vao mang phu in dugc cho tréi

cay nhiét doi.
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DEVELOPMENT OF A CHITOSAN/GUM ARABIC
ADIBLE COATING ENRICHED
WITH Cleistocalyx operculatus LEAF EXTRACT FOR
POSTHARVEST PRESERVATION OF INDIAN JUJUBE
(Ziziphus mauritiana Lam.)

Phan Thi Van Anh', Nguyen Dac Binh Minh', Nguyen Van Lam!,
Vu Van Du?, Dao Van Minh!

Abstract: This study developed an edible coating based on chitosan, gum arabic,
glycerol and polyphenol-rich Cleistocalyx operculatus leaf extract for preserving Indian
Jjujube (Ziziphus mauritiana Lam.) under ambient conditions. Chitosan was fixed at 1%
(w/v), while gum arabic was varied from 1 to 5% (w/v) to select a suitable matrix; the leaf
extract was then incorporated at 0.2-1.0%. Coating performance was evaluated using A E,
weight loss, total soluble solids, reducing sugars and total acidity. The CH 1%/GA 2% matrix
showed the best performance. After 9 days, the coating with 0.6% extract reduced A E from
26.49 to 16.62, weight loss from 28.84% to 20.56%, and reducing sugars from 7.683 to 5.901
mg/g, while retaining higher total acidity than the coating without extract (0.089 vs. 0.038
mg/g). These results indicate that CH/GA coating enriched with C. operculatus extract is a
promising system for Indian jujube preservation within the tested conditions.

Keywords: chitosan, gum arabic, glycerol, Cleistocalyx operculatus, edible coating, postharvest

preservation
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