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ABSTRACT

This study aimed to evaluate the efficacy of chitosan-based
nanoemulsion loaded with niaouli essential oils (MEO-CS-Nes)
in extending the postharvest shelf life of Cavendish bananas. The
physicochemical characterization revealed that the nanoemulsion
had an average particle size of 99.72 nm and a zeta potential of
36.53 mV, indicating good stability. The antifungal activity of
MEO-CS-Nes against common postharvest pathogens, including
Lasiodiplodia theobromae and Colletotrichum gloeosporioides, was
assessed in vitro, revealing minimum inhibitory concentration
(MIC)/minimum fungicidal concentration (MFC) values of
62.5/125 and 62.5/250 ppm, respectively. In vivo investigations
demonstrated that MEO-CS-Nes treatment effectively preserved
bananas, maintaining peel color, flesh quality, and firmness for
up to 9 days compared to untreated and chitosan-treated groups.
The MEO-CS-Nes also inhibited fruit browning by suppressing
polyphenol oxidase (PPO) and peroxidase (POD) activity. These
findings highlight MEO-CS-Nes as an effective, eco-friendly
solution for postharvest banana preservation, ensuring food safety
and supporting sustainable agriculture.
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Hiéu qua cta hé nhii tuong nano ti chitosan va tinh dau tram trong kiém soat vi nim
gay bénh sau thu hoach va kéo dai thoi han st dung chudi gia Nam My
(Musa acuminata Cavendish Subgroup)
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1. it Vin Dé

Chuo6i gia Nam My (Musa acuminata

TOM TAT

Nghién ctiu nay nhim muc tiéu danh gia hiéu qua ctia hé nha
tuong nano tu chitosan va tinh d4u cay tram gié (MEO-CS-Nes)
trong viéc kéo dai thoi han st dung chudi gia Nam My sau thu
hoach. Céc tinh chat ly héa ctia hé nhi tuong nano da dugc mo ta
v6i kich thudce hat va dién th€ zeta 1an lugt 1a 99,72 nm va 36,53
mV cho thdy d6 6n dinh t6t. Hoat tinh khang ndm caa MEO-CS-
Nes d6i v6i cac tac nhan gay bénh phd bién sau thu hoach bao
gom Lasiodiplodia theobromae va Colletotrichum gloeosporioides,
da dugc danh gia in vitro, cho thay gia tri nong do tic ché t6i thiéu
(MIC)/ndng d6 diét ndm t6i thiéu (MFC) 1an lugt la 62,5/125 va
62,5/250 ppm. Cac thi nghiém in vivo trén chudi da chiing minh
rang xt ly MEO-CS-Nes c6 hiéu qua bao quan chuéi, duy tri mau
sac cuia vo, thit qua va do cting lén dén 9 ngay so v6i nhém khong
qua xu ly. Xt ly bang chitosan. MEO-CS-Nes lam chdm qua trinh
héa nau cua qua do hoat dong ctia polyphenol oxidase (PPO) va
peroxidase (POD). Nhiing két qua nay cho thdy MEO-CS-Nes c6
hiéu qua trong bao quan va duy tri chit lugng chudi sau thu hoach,
la mot giai phap than thién v6i moi truong va dam bao vé sinh an
toan thuc phdm, gop phén vao sy phat trién néng nghiép xanh va
bén viing.

an trai c6 dién tich va san lugng I6n nhat, véi
hon 154 ngan ha, cho nang sudt 2,3 triéu tan

vao nam 2021. Tuy nhién, 33% san lugng chuoi

Cavendish Subgroup), la cay an qua nhiét déi
c6 gia tri kinh t€ cao, dong gop t6i gdn 15% tong
san lugng cac san phdm nong nghiép toan ciu
(Padam & ctv., 2014). Tai Viét Nam, chudi la cay

sau thu hoach bi hu hong trong qua trinh bao
quéan do nhiém vi sinh vit (Kusumaningrum &
ctv,, 2015). Théi la mot trong nhiing yéu t6 lam

gidm nang sudt & chudi ti thoi diém thu hoach
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dén khi bao quan va phan phoi (Lassois & ctv.,
2010). Tai Viét Nam, nhiéu chiing vi ndm bao
gom Colletotrichum musae, C. gloeosporioides,
Lasiodiplodia theobromae va Fusarium musae
da dugc xac dinh 1a cac tac nhan gay théi qua
chudi sau thu hoach (Nguyen & ctv., 2024).
Qua trinh thu hoach ciing tao diéu kién cho
bao t ndm bam vao vét cat, sau do, gip diéu
kién thuén lgi, bao tii ndy madm va xdm nhiém
vao qua (Lassois & ctv., 2010). Thudc diét ndm,
mdc du cd hiéu qua trong viéc kiém soat mam
bénh ndm nhung c6 thé c6 mot s6 tic dong
tiéu cuc dén moai truong, stic khde con ngudi
va an toan thyc phim (Goswami & ctv., 2018).
St dung tinh dau tu thuc vat la mot trong
nhiing bién phap kiém soat sinh hoc d€ quan ly
bénh sau thu hoach. Tinh dau tram (Melaleuca
quinquenervia) cling dugc ching minh hoat
tinh khdang ndm manh d6i v6i ndm md&c xanh
Penicillium digitatum (Zulu & ctv., 2023).

Chitosan, mdt polymer sinh hoc ty nhién
c6 ngudn goc tu chitin, da thu hat duge su chu
y dang ké vi tiém nang clia né trong viéc bao
quan trai cay sau thu hoach. Chitosan tao thanh
16p mang bao vé trén bé mat qua lam giam sy
mét nudc, trao d6i khi va lay lan madm bénh,
gitup duy tri d6 cing, mau sac va chit lugng
dinh dudng cta trai cay (Riseh & ctv,, 2023).
D€ ting cuong hiéu qua kiém soat bénh sau
thu hoach & nong san, tinh dau thudng dugc
phoi tron cung véi chitosan tao ra hé nhi tuong
dang hat nano, c6 kich thudc ti vai chuc dén
vai tram nanomet. Trong do, chitosan tuong tac
tot voi cac giot tinh d4u, ngan chan qua trinh
oxy hoa va bay hoi, bdo vé va duy tri hoat luc
sinh hoc ctia tinh dau (De Carvalho-Guimaries
& ctv,, 2022). D&i mat véi cac ton that nghiém

trong do bénh sau thu hoach géy ra trén chudi

6 Viét Nam (Nguyen & ctv., 2024), viéc st dung
cac bién phéap kiém sodt sinh hoc nhim giam
thi€u tac dong ctia chiing dén chat lugng chudi
trong qua trinh bdo quan va van chuyén la cip
thiét. Nghién ctiu nay nham danh gia hiéu qua
ctia hé nhi tuong nano chitosan chua tinh dau
tram trong viéc tic ché mam bénh, kéo dai thoi
gian va duy tri chat lugng chudi trong qua trinh

bao quan.

2. Vat Liéu va Phuong Phap Nghién Ciu

2.1. Ching nidm gay bénh sau thu hoach trén

chudi

Cac ching ndm gay bénh chudi sau thu
hoach trén chudi bao gom L. theobromae BF7
va C. gloeosporioides BF8 (Nguyen & ctv., 2024)
dugc luu tri tai phong thi nghiém Vi sinh, Khoa
Khoa hoc Ung dung va Cong nghé¢, Trudng Dai
hoc Nguyén Tat Thanh.

Chudi dugc st dung trong thi nghiém la
giong chudi gia Nam My, dugc thu mua & chg
dau méi Thu DPic. Chudi dugce chon lya ¢6 do
chin ky thuat mtc 2 theo thang phan loai cua
(Le & ctv., 2021), c6 vd qua lang min v6i mau
sdc va kich thuéc dong déu ciing nhu khong bi
hu hong, dap ung.

Tinh dau tram dugc cung cip béi ctia hang
tinh dau Moc Thay (Go Véap, TP. H6 Chi Minh).

Chitosan phén tti lugng thap (d6 dm: 11,12%,
do acetyl hda: 90,22% va do nhét ctia dung dich
1% & 25°C: 72 cPs) dugc cung cip bai Cong ty

¢8 phan Vietnam Food.

Dithiothreitol(DTT)vapolyvinylpyrrolidone
(PVP) dugc mua tai Sigma-Aldrich. Cac hoéa
chit khac déu dat chudn phan tich.
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2.2. Tong hgp hé nhii tuong nano tu chitosan

va tinh dau tram

Dé t6ng hgp hé nhi tuong nano ti chitosan
va tinh dau tram (MEO-CS-Nes), 1 g chitosan
dugc hoa tan hoan toan trong 100 mL dung
dich acetic acid 1% trong diéu kién cé khudy
tron & 60°C. Sau d6, 1 mL Tween 80 va 1 mL
tinh d4u tram dugc thém vao va hén hgp duge
dong hoéa & toc do 15.000 vong/phut trong 10
phut st dung thiét bi dong héa t6c do cao Ultra
Turrax T25 (IKEA, btic). Cudi cung, hén hop
dugc siéu am véi cong suit 200 W & nhiét do
60°C trong 10 phut d€ 6n dinh hé nhi tuong.

2.3. Phan bd kich thudéc hat, d6 duc va thé zeta

Kich thuéc hat (nm) ctia hé nhi tuong dugc
xac dinh bang mdy phan tich kich thudc hat tan
xa anh sang dong Winner 802 (Jinan Winner
Particle Instrument Stock Co., Ltd., Trung
Quoc) va dugce trinh bay theo d10, d50, d90 1a
cac gia tri phan tram trong do6 kich thudc dudi
10, 50 hodc 90% cua tit ca cac hat dugc tim
thdy. Ngoai ra, chi s6 da phan tan (PDI) dugc
tinh theo cong thic: (d90 - d10)/d50.

Do duc cua hé nha tuong dugc do bing
may do do duc cam tay Mi 415 (Milwaukee
Instruments, Romania) va dugc biéu dién
bing don vi Formazin khuéch tan (Formazin
Nephelometric Unit, FNU). Thé zeta dugc do
bang thiét bi HORIBA Nano Particle Analyzer
SZ-100 (HORIBA Instruments Inc., Kyoto,
Nhét Ban) & nhiét do 25°C st dung dung moi
la nuéec.

2.4. banh gia hoat tinh caa nhi tuong nano
chitosan chiia tinh dau tram trén cac chung

ndm giy bénh sau thu hoach

Nong do6 tic ché t6i thiéu (MIC) cua MEO-
CS-Nes doi v6i cac chiing ndm géy bénh sau thu
hoach trén chuéi dugc xac dinh bang phuong
phap pha loang ndi tiép hai lan (Juneidi & ctv.,
2015). Chat MEO-CS-Nes dugc pha loang trong
moi truong YPD theo day noéng do ti 0 dén
2000 ppm trén dia 96 giéng. Bao tii nim bao
gom L. theobromae (BF7) va C. gloeosporioides
(BF8) dugc cdy vao cac mau pha lodng 6 mat do
5 x 10° bao tu/mL. Céac dia dugc u 6 30°C trong
24 - 48 gi¢ va MIC dugc xac dinh la nong do
nhil tuong chia tinh dau tram thap nhét c6 kha
ndng tc ché sy phat trién cia ndm moc trong
moi truong long, thé hién qua viéc khong quan
sat thdy hién tugng lam duc moi trudng nuoi
cdy. Sau khi xac dinh MIC, céc giéng khong co
ddu hiéu duc do su phat trién cua ndm dugc
chon dé€ xdc dinh nong d6 diét ndm t6i thiéu
(MFC). Tt moi giéng, 10 uL dich nudi cdy dugc
cdy chuyén lén dia thach PDA khong chiia
MEO-CS-NEs va dugc t & 30°C trong 48 - 72
gio. Nong do diét ndm t6i thiéu dugc xac dinh
la nong d6 thip nhat cia MEO-CS-NEs khong
cho phép su phat trién cua bat ky khuén lac vi

ndm nao trén moi trudng thach.

2.5. Anh huéng cia MEO-CS-Nes dén chit
lugng chudi trong qua trinh bao quan

Quy trinh bao quan chudi

Quy trinh thi nghiém dugc bo tri theo Hinh
1. Chu6i dugc khtt trung bé mat bang NaClO
0,5% trong 2 - 3 phut, sau do6 rta sach hai lan
béng nudc cat vo trung va dugc chuyén vao hop
dung gidy 4m vo6 trung. Cac qua chudi dugc lay
nhiém nhan tao v6i chiing ndm L. theobromae
(BF7) va C. gloeosporioides (BF8) theo Hinh
1, trong d6, Non-BF: nhém khong lay nhiém,
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BF7: lay nhiém nhé4n tao véi ching nim L.
theobromae (BF7), BF8: lay nhiém nhan tao
v6i chung nam C. gloeosporioides (BF8). Quy
trinh lay nhiém nhan tao dugc thuc hién bang
cach tao 10 vét thuong siu 1,5 mm bang kim vo
trung trén than moi qua chudi. Sau do, bao tu
cac chiing ndm bao gom L. theobromae (BF7)
va C. gloeosporioides (BF8) dugc pha loang
trong PBS & méat do 1 x 10° bao tt/mL. Sau

d6, mdi vét thuong dugc tiém vao 10 pL dich
bao ti (Nguyen & ctv., 2024). Sau do, cac qua
chuéi dugc nhung vao chitosan hoac MEO-CS-
Nes trong 1 phut va lam kho ngoai khong khi.
Nhém dé6i chiing bao gom nhiing qua chudi
khong dugc pht chat bao quan. Cudi cuing, cac
qua chudi dugc xép vao hop cé duc 16 thoang
khi, va bao quan & 25°C.

MEO-CS-NEs

1 1

BF7 BFS

F7 BF8

;

1 1 1

I
BF7 BF$

Hinh 1. So d6 quy trinh bao quan chuoi.

Chi tiéu theo doi

D¢ ciing: Do cing dugc do bang méy phan
tich két cdu CT3 (AMETEK Brookfield Inc.,
Middleboro, Hoa Ky) v6i ddu do hinh nén
(TA15/1.000) v6i cac thong so cai dit c6 dinh
nhu sau: khodng cach gitia ddu do va mau la 30
mm, tai kich hoat la 10 g, t6c d¢ dau do la 1
mm/gidy va toc d¢ tra vé 1a 1 mm/giay. Do cling
(g) dugc biéu dién bang luc t6i da can thiét dé
xuyén qua trai cdy va dugc ghi nhin bing phan
mém Texture Proc CT V1.3 Build 15.

Acid tong: 10 g thit qua chudi dugc xay
nhuyén véi 50 mL nudc cat va loc qua gidy loc
Whatman No.1. D6 acid chudn d6 dugc xac
dinh bang cach chuén d¢ dich loc v6i dung dich
NaOH chuén (0,1 N) st dung phenolphtalein
lam chi thi. D6 acid chuin d6 dugc tinh theo s8
mg acid citric trong 100 g thit qua tuoi (Nguyen
& ctv., 2024).

Hoat tinh enzyme: Hoat tinh enzyme

polyphenol oxidase (PPO) va peroxidase

(POD) cuia chuoi theo thoi gian bao quan dugc
phan tich dya trén phan ting mau lan lugt véi
thudc thi catechol va guaiacol (Rastegar & ctv.,
2020). D€ thu nhén dich phan tich, chudi dugc
nghién v6i dung dich dém phosphate (0,1 M &
pH 7,0) chtta PVP 4% va DTT 0,005 M & ti 1¢
1:2 (g/mL). Sau d6 hon hgp dugc ly tdm lanh
trong vong 10 phut véi téc do 10.000 vong/
phut, loai bo can va thu lai phan dich. Hoat tinh
enzyme PPO dugc xdc dinh bang cach cho 0,6
mL mau tac dung v6i 1,8 mL dung dich dém va
0,6 mL thudc tht catechol 0,1 M. Chd mau
phan tng trong 10 phut va do & budc séng
410 nm. Hoat tinh enzyme POD dugc thuc
hién bing cach cho 0,6 mL mau tic dung véi
2,4 mL thudc th (H202 100 mL va guaiacol
20 mM). Chd méu phan tng trong 10 phut va
do & budc song 470 nm. Mot don vi hoat tinh
enzyme PPO trong mau (U/mL trong 1 phut)
dugc dinh nghia la thé tich dich enzyme lam
ting d6 hép thu ctia hén hgp phan tng lén
0,001 don vi trong m¢t phut.
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2.6. Phan tich thong ké

S6 liéu dugc phan tich bang phan mém SAS
9.4 (SAS, Inc., Hoa Ky) va st dung kiém dinh
Tukey dé€ xdc dinh y nghia thong ké gitia cac
nhom. Két qua dugc thé hién dudi dang gia tri
trung binh * sai s6 chuén cta ba lan lap, véi

muc y nghia P < 0,05.

3. Két Qua va Thao Luian
3.1. Tinh chat vét 1y cta hé nhii tuong

Dién thé zeta va d0 duc cta nhi tuong
nano tinh dau 1a cac thong s6 quan trong anh
hudng dén do 6n dinh va hiéu qua cta chung.
Gia tri tuyét doi ctia dién thé zeta cang cao cho
thdy d6 6n dinh t6t hon do luc déy tinh dién
gitia cac hat tang lén, gitip ngan ngtia su két tu
(Bashlouei & ctv., 2022). Thong thuong, gid tri
tuyét doi cua thé zeta cao hon 30 mV dugc coi

la du d€ hé thong nha tuong duy tri dugc tinh
6n dinh ctia n6 (BenJemaa & ctv., 2022). Do d6,
thé zeta ctia hé nha tuong nano chda tinh dau
tram trong nghién ctiu nay dugc ghi nhén & gia
tri 36,53 mV (Bang 1) cho thdy cac hat nano
c6 dién tich duong va hé nha tuong thé hién
do bén dang ké. Mit khac, do duc thuong lién
quan dén kich thudc hat va sy phan bé trong hé
nhi tuong nano. Kich thuéc hat nhoé hon (d10
= 99,72 nm) va phan b6 kich thuéc hep (PDI
= 0,4576) dugc ghi nhan trong nghién ctiu nay
dan dén do duc thap hon (6,76 FNU) (Bang 1).
biéu nay cho thdy nha tuong dong nhit va 6n
dinh hon. Nhiéu bdo cdo tuong tu cing két luan
rang hé nha tuong nano c6 kich thudc hat duéi
200 nm va chi s6 da phan tan thdp, chang han
nhu nhiing chi s6 dugc bao cdo d6i véi tinh dau
Artemisia argyi, cho thdy d6 6n dinh dugc tang
cuong di kem véi gia tri do duc giam (Chen &
ctv.,, 2024).

Bang 1. Tinh chat vat ly ctia hé nhi tuong nano tii chitosan va tinh dau tram (MEO-CS-Nes)

Chi tiéu
Thé zeta (mV) 36,53 £ 0,75
D6 duc (FNU) 6,76 £ 0,13
Phén bé kich thu6c hat
d10 99,72 + 7,33
d50 218,98 £ 19,80
doo 481,73 £+ 20,65
PDI 0,46 £ 0,12

Ghi chii: d10, d50, d90: cdc gid tri phdn trdm trong do kich thude dudi 10, 50 hodc 90% ctia tdt cd cdc hat duge

tim thdy; PDI: chi s da phdn tdn.
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3.2. Hiéu luc cua nhii tuong nano chitosan
chuda tinh dau tram lén sy sinh truéng va
phat trién ctia cac chung nim gy bénh sau
thu hoach

Hiéu qua cia MEO-CS-Nes trong viéc tic ché
su phat trién ctia cac chling nim gay bénh sau
thu hoach trén chuéi da dugc danh gia in vitro.
Nhu trinh bay trong Bang 2, cac gia tri MIC/
MFC ctia MEO-CS-Nes d6i v6i L. theobromae
va C. gloeosporioides 1an lugt 1a 62,5/125 ppm va
62,5/250 ppm. Cac thanh phén chinh cta tinh

dau tram, 1,8-cineole va p-cymen-8-ol, dugc
biét dén véi dac tinh khang ndm, dugc cho la
do kha nédng tuong tac va pha vé mang té bao
(Siddique & ctv., 2018). Hon niia, viéc bao boc
tinh dau trong cac hat nano chitosan lam ting
dd 6n dinh cua tinh dau, giam sy bay hoi va
giam thi€u sy mat hoat tinh do qua trinh oxy
héa. Céc nghién ctiu trudc day da chiing minh
rang tac dung tic ché cta nano chitosan chua
tinh dau nghé tc ché hiéu qua cac loai vi sinh
vat gay bénh nhu Escherichia coli va Listeria

monocytogenes (El-Zehery & ctv., 2022).

Bang 2. Nong do tic ché toi thiéu (MIC) va nong d6 diét ndm t6i thiéu (MFC) ctia MEO-CS-Nes

L. theobromae

C. gloeosporioides

MIC (ppm)
MEC (ppm)

62.5
125

62.5
250

3.3. Hiéu qua bao quan chudéi sau thu hoach
cia MEO-CS-Nes

Anh huéng ciia MEO-CS-Nes dén miic d6 suy
gidm d¢ ciing ciia chudi trong qud trinh bdo

quadn

Nhu thé hién trong Bang 3, d§ cling cua
chudi giam dén theo thoi gian bao quan; tuy
nhién, xt ly véi MEO-CS-Nes c6 thé duy tri do
cling ctia qua tét hon so véi khong xti 1y sau 9
ngay bdo quan. Ngoai ra,  nhom nhiém ndm
bénh, do cling ctia qua giam dang ké chi sau 3
ngay, trong khi nhém MEO-CS-Nes cho hiéu
qua ngédn chan tinh trang suy gidm céu truc do

ndm gay ra trong 9 ngay bao quan (Bang 3).

Lép phu chitosan c6 thé dong vai tro nhu rao
can vat ly, han ché qua trinh hé hdp va trao d6i
khi, qua d6 c6 thé kéo dai thoi gian st dung ctia
thuc phdm (Barik & ctv., 2024). Hon niia, viéc
két hop véi cac loai tinh dau dugc chiing minh
lam tdng hoat tinh khtt goc tu do, chdng lai qua
trinh oxy héa va kéo dai thoi han st dung cta
trai cay (Felicia & ctv., 2024). Két qua cta chung
tdi cho thdy kha nang tic ché ndm bénh ctia tinh
dau tram (Bang 2) cling gép phan nang cao hiéu
qua bao quan chudi, tuong tu nghién ctiu trudc
dé cho thay nhii tuong nano chitosan chta tinh
dau Carum carvi gitp cai thién cac thong s6
chat lugng ctia chudi va giam mét do vi sinh vét

sau 7 ngay bao quan (Das & ctv., 2023).
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Bang 3. Anh hudng ctia nhii tuong nano chitosan chiia tinh dau tram dén d6 cing (g) va phét trién
ndm bénh trén chudi sau thu hoach sau 9 ngay bao quan

Ngay 6

Ngay 9

1.122,67 + 298,48"
504,17 £+ 121,734
441,33 £+ 128,094

631,33 + 178,154
234,83 +94,47°
281,83 + 57,54

1.363,11 + 312,57%¢
1107,43 + 202,73¢
906,17 + 116,02

779,50 + 125,484
568,67 + 102,84
529,83 + 119,84%!

1.745,17 + 397,76*
1.416,17 + 525,86

b cling (g)
Ngay 0 2331,33 + 221,35
Ngay 3
Khoéng pha Non-BF 1.732,83 + 130,222
BF7 779,50 + 90,28
BF8 791,90 + 128,33P
Chitosan Non-BF 1.810,83 £ 257,892
BF7 1.443,67 + 490,792
BF8 1.562,67 + 363,532
MEO-CS-NEs Non-BF 1.875,17 + 377,82
BF7 1.832,17 + 281,942
BF8 1.637,50 + 196,632

1.659,53 + 228,22

969,33 + 138,93*
865,51 + 246,71
901,83 + 209,99

Cdc chit cdi khdc nhau trong cung mot ¢t biéu thi su khdc biét ¢ y nghia vé mdt thong ké vé d¢ cing ctia chudi
giiia cdc nhém xit Iy khdc nhau & miic P < 0,05 Non-BF: khong nhiém ndm; BE7: L. theobromae; BF8: C.
gloeosporioides; MEO-CS-NEs: nhii tuong nano tii chitosan va tinh ddu tram.

Anh huéng cia MEO-CS-Nes dén su thay doi

dé acid cia chudi trong qud trinh bdo qudn

Su giam d¢ acid trong qua trinh chin chuéi
cht yéu la do nhiing thay d6i vé mat chuyén
héa, bao gom viéc giam cac acid hitu co, dong
thoi, tinh bot duge chuyén thanh duong, lam
tang vi ngot ctia qua (Kim & Youn, 2013). Két

qua trong Bang 4 cho thiy nhiém ndm lam giam

ham lugng acid, cho thdy t6c d¢ chin nhanh
hon. Diéu nay phu hgp véi cac nghién ctu
trudc day cho thay cac tac nhan gay bénh nam
nhu Colletotrichum va Lasiodiplodia spp. lam
tang san xudt ethylene va ho hdp, thiac ddy qua
trinh chin nhanh hon. Tuy nhién, MEO-CS-
Nes tic ché su phat trién ctia ca hai chung ndm,
ngan chan su giam ham lugng acid va lam cham
dang ké qua trinh chin (Nguyen & ctv., 2024).

Tap chi Néng nghiép va Phdt trién 25(1)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

89

Bang 4. Anh huéng ctia nhi tuong nano chitosan chita tinh ddu tram dén sy thay d6i d6 acid (quy
déi tuong duong mg acid acetic) trén chudi sau thu hoach sau 9 ngay bao quan

Do acid (mg acid acetic/100 g)

Ngay 0
2,61£0,18

Ngay 3 Ngay 6 Ngay 9
Khong phua Non-BF 2,56 + 0,32 2,13 +£0,18"™ 2,13+0,21®
BF7 1,81 + 0,20 1,49 + 0,184 1,49 £ 0,19¢
BF8 1,49 £ 0,48° 1,39 + 0,154 1,28 + 0,324
Chitosan Non-BF 2,88 £0,32° 2,82 +£0,32° 2,03 £0,15®
BF7 2,88 £0,32° 2,45+ 0,19* 1,17 £ 0,214
BF8 2,45+0,18® 1,81 +0,19b¢ 1,39 £ 0,11«
MEO-CS-NEs Non-BF 2,99 £0,19° 2,88 £0,32° 2,45+0,18
BF7 2,99 £ 0,18 2,24 £ 0,32 1,92 + 0,32
BF8 2,35 +0,21* 1,92 + 0,32 2,03 £0,18®

Cdc chit cdi khdc nhau trong cimg mot cot biéu thi su khdc biét ¢ y nghia vé mdt thong ké vé dé acid cia chudi
giita cdc nhém xit Iy khdc nhau & miic P < 0,05; Non-BF: khong nhiém ndm; BF7: L. theobromae; BF8: C.
gloeosporioides; MEO-CS-NEs: nhii tuong nano tii chitosan va tinh ddu tram.

Anh hiuéng cia MEO-CS-Nes dén hoat déng
ciia cdc enzyme héa ndu trong chudi trong qud

trinh bdo qudn

Nhiém nidm bénh c6 thé giy ra stress oxy
héa giy gia ting dang ké dén hoat dong cua
POD va PPO trong té bao thuc vat, giy ra
qua trinh oxy hoéa phenolic va héa nau & qua
(Shalaby & Horwitz, 2015). Két qua & Bang 5
va 6 cho thdy, nhiém ndm khién hoat déng cta
POD va PPO tang manh sau 3 ngay, khién qua
chuyén sang mau niu (Hinh 2A). Xt ly bing
MEO-CS-Nes da ngan chdn su phat trién cta
C. gloeosporioides va L. theobromae, qua d6 lam

giam su kich hoat PPO va POD (Bang 5 va 6),
ngin chdn qud trinh héa nau nhu dugc quan
sat thidy & Hinh 2A, chudi van gitt dugc mau
vo sang ma khong xuat hién cac dom nau sau 9
ngay bao quan. Ngugc lai, nhém bi nhiém ndm
biéu hién sy suy giam dang ké, biéu hién cac
d4u hiéu thoi mém phan thit qua sau 3 ngay,
tién trién thanh théi hoan toan vao ngay thu
6, dic trung bdi vo chuyén sang mau den va
thit mém, khong st dung dugc vao ngay thua 9
(Hinh 2B). Nhu vday, MEO-CS-Nes c6 kha nang
ngin chan ndm moc gay bénh, va kéo dai thoi

han bao quan chuoi sau thu hoach.

Tap chi Nong nghiép va Phdt trién 25(1)

www.jad.hcmuaf.edu.vn



90

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Bang 5. Anh hudng ctia nhii tuong nano chitosan chtia tinh dau tram dén su hoat dong ctia polyphenol
oxidase trén chudi sau thu hoach sau 9 ngay bao quan

Polyphenol oxidase (PPO) U/mL trong 1 phut

Ngay 0

137,72 £ 11,13

Ngay 3

Ngay 6

Ngay 9

Khong phua

Non-BF
BF7
BF8

230,81 + 6,93
264,69 + 5,45
232,34 + 30,02*

209,79 + 24,87
213,81 + 8,67°
271,38 + 6,59°

177,53 + 1,32
209,14 + 4,43°
207,73 + 43. ,46*

Chitosan

Non-BF
BE7
BF8

219,71 +12,30°
163,60 + 3,034
199,88 + 5,14

201,05 + 20,184
179,24 + 8,68
191,23 + 6,364

158,31 + 2,32°
145,79 + 4,66°
177,16 + 3,82°

MEO-CS-Nes

Non-BF
BE7
BE8

134,65 + 10,32¢f
171,40 + 10,38«
127,21 + 0,68f

167,87 + 4,89
160,78 + 2,07¢
164,32 + 1,54¢

153,56 + 0,59"
148,63 + 1,77°
152,17 + 0,60

Cdc chit cdi khdc nhau trong cung mot cét biéu thi sy khdc biét cé y nghia vé mdt thong ké vé hoat tinh
polyphenol oxidase ciia chudi giiia cdc nhém xit Iy khdc nhau ¢ miic P < 0,05; Non-BF: khéng nhiém ndm; BF7:
L. theobromae; BF8: C. gloeosporioides; MEO-CS-NEs: nhii tuiodng nano tii chitosan va tinh ddu tram.

Bang 6. Anh hudng ctia nhi tuong nano chitosan chia tinh ddu tram dén sy hoat dong ctia peroxidase
trén chuoi sau thu hoach sau 9 ngay bao quan

Peroxidase (POD) U/mL trong 1 phut

Ngay 0
106,21 £ 8,71
Ngay 3 Ngay 6 Ngay 9
Khong phua Non-BF 152,75 + 5,88° 176,37 £ 0,79° 153,46 + 6,41°
BF7 158,99 + 0,51 231,18 £2,02° 188,45 + 0,10
BF8 178,79 + 5,72° 306,48 + 5,94° 205,68 + 3,02°
Chitosan Non-BF 68,53 + 4,37¢ 142,28 + 5,58¢ 97,95 + 2,698
BF7 111,32 + 7,75 134,72 + 5,02% 164,68 + 3,691
BF8 142,78 + 24,40 171,37 + 3,02° 179,01 £ 2,27¢
MEO-CS-NEs Non-BF 46,59 + 0,91° 129,79 + 2,48¢ 94,55 + 3,75¢
BF7 99,34 + 0,63 133,72 + 0,90% 156,34 + 0,25%
BF8 81,60 + 0,81% 134,74 + 4,99% 139,59 £ 0,17°
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A

Ngay 0

BF8 Non-BF BF7 BF8

Khong phu Chitosan MEO-CS-Nes

Ngay 0

Non-BF BF7 BF8 Non-BF BF7 BF8

Non-BF BF7

Ngay 3

BF8

Ngay 9

Khong phi Chitosan MEO-CS-Nes

Hinh 2. Anh hudng ctia nhii tuong nano chitosan chtia tinh dau tram dén sy thay d6i mau sic va
phat trién ndm bénh trén vo (A) va thit qua (B) chuéi sau thu hoach sau 9 ngay bao quan. Non-
BF: khong nhiém, BF7: L. theobromae, BF8: C. gloeosporioides, MEO-CS-Nes: nhii tuong nano ti
chitosan va tinh dau tram.
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4. Két Luan

Nghién ctiu nay ching minh rang hat MEO-
CS-Nes c6 hiéu qua kiém soat cac vi ndm gay
bénh sau thu hoach trén chudi, bao gom L.
theobromae va C. gloeosporioides, v6i gia tri
MIC/MFClan lugtla 62,5/125 va 62,5/250 ppm.
Sau 9 ngay, chu6i dugc xti ly baing MEO-CS-Nes
van gitt dugc do ciing cao hon dang ké (969,33
g) so v6i chudi khong dugce xt ly (631,33 g), va
chudi dugc xt ly biang nano chitosan (779,50
g). Chat MEO-CS-Nes ciing tic ché qua trinh
héa niu do enzyme biang cach giam hoat dong
clia PPO va POD (lan lugt 13 153,56 va 94,55 U/
mL trong 1 phut) so v6i chuo6i khong dugc xu ly
(177,53 va 153,46 U/mL trong 1 phut), va nhém
xt ly nano chitosan (158,31 va 97,95 U/mL
trong 1 phat). V€ mat cam quan, MEO-CS-Nes
tc ché sy lay lan cta ndm bénh trén vd ciing
nhu sy xdm nhap vao thit qua hiéu qua hon so
v6i nano chitosan. Nhiing két qua nay chiing
minh sy két hgp ctia cac hat nano chitosan véi
tinh dau tram cé hiéu hon so vdi céc hat nano
chitosan don 1¢, 1am n6i bat MEO-CS-Nes nhu
mot giai phap thay cho chat bao quan héa hoc
dé kéo dai thaoi han st dung ctia chudi va déng

gop vao phat trién ndng nghiép bén viing.

Loi Cam Poan

Chung to6i cam doan bai bao do nhém tic
gia thuc hién va chua dugc cong bé trong bat ky

nghién ctiu nao khac.

L6i Cam On

Nghién ctiu nay dugc tai trg boi Truong
Dai hoc Nguyén Tat Thanh, Thanh ph6 Ho6 Chi
Minh, Viét Nam, ma s6 dé tai: 2024.01.161.
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