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Tém tat. Chudi Gia lun (Musa AAA) 1a loai tréi cy ho hdp dot bién, c6 cuong do trao ddi chat cao nén
nhanh hu hong va giam chét lugng va thoi gian luu trit. Nghién cttu nay danh gid hiéu qua cta ché
phdm nano nhii tuong tinh dau sa két hop véi chitosan (nano TDS-Chi), mot 16p pht sinh hoc, nham
kéo dai thoi gian bao quan. Ché pham gom 0,05% nhii twong tinh dau sa dang nano va 1,0% chitosan,
duoc ap dung theo ba phuong phép: phun trudc thu hoach (TTH), nhing sau thu hoach (STH) va két
hop ca hai (TTH + STH), so sanh v6i d6i chiing khong xtr 1y. Két qua cho thay nano TDS-Chi lam cham
dang ké cac bién d6i sinh ly, sinh hoéa ctia qua chudi sau thu hoach. Trong d6, nghiém thirc TTH + STH
cho hiéu qua cao nhét, kéo dai bao quan dén 20 ngay & 25 °C. Cac chi tiéu chét luong dwoc cai thién ro
rét: ty 16 hao hut khoi luong 8,62%, tong chat rén hoa tan dat cuc dai 18,71%, ham luong acid hitu co
duy tri 0,18%, dinh hé hap dat 50,68 mL COykg™h™, va cuong dd san sinh ethylene 15,73 pl
C,Hykgh1. Két qua nay khang dinh tiém nang tng dung ctia nano TDS-Chi nhu mdt giai phap bao
quan sinh hoc than thién véi méi truong, gép phan giam ton that sau thu hoach va nang cao gia tri
kinh t& cho san phdm chu6i Gia lun.
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Abstract. Cavendish banana (Musa AAA) is a climacteric fruit with high metabolic activity, making it
highly perishable and leading to rapid quality deterioration and reduced shelf life under ambient
conditions. In this study, a nano-emulsion-based coating composed of lemongrass essential oil and
chitosan (nano TDS-Chi) was applied as a bio-preservative to extend postharvest storage life. The
formulation consisted of 0.05% lemongrass essential oil nano-emulsion (nano TDS) and 1.0% chitosan
(Chi), applied with three methods: pre-harvest spraying (TTH), post-harvest dipping (STH), and a
combined treatment (TTH + STH), with untreated fruit as the control. The results demonstrated that
nano TDS-Chi significantly delayed postharvest physiological and biochemical processes. Notably, the
combined TTH + STH treatment was the most effective, extending the storage life up to 20 days at
ambient temperature (25 °C). Key quality indicators included reduced weight loss (8.62%), delayed
accumulation of total soluble solids (peak at 18.71%), maintenance of organic acid content (0.18%),
delayed respiration peak (50.68 ml CO,kg™'-h™), and moderated ethylene production (15.73 uL
C,Hykg-h™). These findings highlight the potential of nano TDS-Chi as an eco-friendly bio-coating for
postharvest preservation, offering a sustainable solution to reduce losses and enhance the economic

value of Cavendish bananas.
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1 Mo dau

Chudi Gia lun (Musa AAA) la mét trong
nhitng loai cay trong chu luc va mang lai gia tri
kinh t€ cao tai mot s6 vung ctia Thanh phd Hué,
dién hinh la khu vic A Ludi. Tuy nhién, viéc kéo
dai thoi gian bao quan loai qua nay van con nhiéu
thach thic do dac tinh ho hdp dot bién, chin
nhanh, dé mat nudc va dé nhiém bénh sau thu
hoach [1]. Cac phuwong phdp bao quan truyén
thong nhu st dung hoa chat tong hop, xtt ly thu
cong thuong khoéng bén ving, tiém an nguy co
anh huong dén stic khoe nguoi tiéu dung, dong
thoi lam giam gia tri thwong mai cua san pham
[2]. Do d¢, viéc tim kiém mot giai phdp bao quan
an toan, hiéu qua va than thién v6i moi treong la
rat can thiét.

Trong boi canh d6, viéc ting dung cac vat
liéu sinh hoc c6 ngudn goc tu nhién nhu tinh dau
sa (Cymbopogon citratus) va chitosan da nhan duoc
su quan tam rong rai. Tinh dau sa chita nhiéu hop
chat monoterpen (citral, geraniol, limonene, v.v.)
vdi hoat tinh khang khuan, khang ndm va chéng
oxy hda manh, c6 tiém ndng 16n trong bao quan
ndng san [3, 4]. Tuy nhién, tinh dau nguyén chat
kho tan trong nudc, dé bay hoi va kém on dinh.

Viéc tao nano nhii twong tinh dau sa sé giap cai

32

thién kha nang phan tan, ting dién tich bé mat va

hiéu qua khang vi sinh vat [5, 6].

Chitosan, mot polysaccharide sinh hoc
duoc chiét tach tir vo giap xac, ¢d tac dung tao
mang bao, giam thoat hoi nudc, han ché su xam
nhap cua vi sinh vat va kéo dai thoi gian bao quan
nhiéu loai trai cay [7-9]. Ngoai ra, tinh twong hop
sinh hoc va kha nang phan hay ty nhién ctua
chitosan khién né cé nhiéu tng dung trong bao
quan ndng san va thiee phadm. O Viét Nam va trén
thé gidi, viéc tng dung mang chitosan két hop voi
cac dich chiét hodc tinh dau thuc vat da duwoc
nghién cttu rong rai. Cac cong trinh nay da thanh
cong trong bao quan cac loai trdi cay nhiét doi
nhu chudi (két hop voi pectin hoac chiét xuat la
chum ngdy) [10, 11] xoai [12], viét quat [13] hay
trén céc loai qua khac nhu dau tay va tdo [14]
cho thdy hiéu qua rd rét trong viéc giam hao hut

khoi lwgng va duy tri chét luong.

Su két hgp nano nha tuong tinh dau sa va
chitosan c6 kha nang tao hiéu tng dong van: 16p
mang chitosan gitt am, han ché h6é hap, con tinh
dau sa 6 dang nano tang cuong kha nang khang
khuén, khang ndm giup kiém soat qua trinh chin
va han ché€ hu hong [15-17]. Tuy nhién, cac
nghién cttu trong nudc chu yéu méi ding ¢ mic

don 1é (tinh dau hodc chitosan), chwa c6 nhiéu
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cong b khoa hoc vé chudi Gia lun, dac biét la khi
ap dung xtt ly trede va sau thu hoach. Bay chinh
la khoang tréng can dwgc quan tam. Vi vay,
nghién ctu nay duwoc tién hanh nham danh gid
anh huong cua ché€ phdm nano nhii twong tinh
dau sa - chitosan trong bao quan chudi Gia lun,
véi ba phwong thitc: xt ly truede thu hoach, sau
thu hoach va két hop ca hai. Két qua nghién ctu
sé la co s& khoa hoc cho viéc tng dung cac ché
phdm sinh hoc than thién véi mdi truong trong
bao quan trai cay, gop phan nang cao gia trji kinh
t& ctia san phdm chudi Gia lun, dong thoi thuc
ddy phat trién néng nghiép bén ving tai vung

mién nti A Luwd6i, Thanh phd Hué.

2 Vatliéu va phuong phap

21 Vatliéu

Qua chudi Gia lun (Musa AAA) duoc thu
hoach ttr cac vuon trong tai khu vuc A Luwédi thudc
Thanh phd Hué, Viét Nam. Qua duwoc thu hai can
than khi dat d6 chin sinh ly (90-95 ngay sau khi
trd hoa), ddam bao dong nhat vé mau sic, hinh
dang va kich thudc, khong ¢ vét thuong co hoc
hay dau hiéu nhiém bénh, theo tiéu chudn TCVN
9017:2011 [18]. Sau khi thu hoach, trai dwoc xt ly
so bo, déng gébi trong thiuing carton c6 16 thoang
khi va van chuyén ngay dén phong thi nghiém
cua Truong Pai hoc Nong Lam, Dai hoc Hué, dé

tién hanh nghién ctru.

Tinh dau sa (Cymbopogon citratus) nguyén
chat duoc chiét xudt tir than va 1a sa bang phuong
phép chung cat 16i cudén hoi nudc tai Phong thi
nghiém Cong nghé Thuc pham, Truong Pai hoc
Nong lam, Dai hoc Hué, Viét Nam. Bot chitosan
thuc phdm, c6 d¢ deacetyl hoéa thap (75-85%),
duoc mua tir hang Sigma-Aldrich. Tét ca cac hoa
chat khac st dung trong nghién cttu nay déu co

nguon gdc tr cdc nha cung cap ¢ uy tin.
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2.2  Phwong phap

Chuan bi dung dich nano nhii twong tinh dau sa
két hop voi chitosan

Nano nhii twong tinh dau sa (nano TDS)
duoc chuén bi theo phuong phap ctia Mendes [5]
va co cai tién. Bot chitosan duoc hoa tan trong
dung dich acid acetic 1% (w/v), khudy ttr trong 2
gio d€ tao dung dich dong nhat, sau d6 loc bo
phéan khong tan. Nong do chitosan st dung trong

nghién cttu nay la 1,0% (w/v).

Ché pham mang phti duwoc tao ra bang cach
thém ti ttt dung dich TDS (0,05%, v/v) vao dung
dich chitosan da chuan bi. Hon hop duoc khuay
trong 15 phut bang thiét bi D-160 (DLAB
SCIENTIFIC, USA) do 12.000
vong/phtt & nhiét d6 phong. Hon hop cudi cung

chay ¢ tdc

thu duoc la dung dich nano nhii twong tinh dau
sa — chitosan (nano TDS-Chi), dung cho cac thi

nghiém xt ly chudi.

Thiét ké thi nghiém va phuong phap xit 1y

X ly truede thu hoach (TTH): Trong tuan
cudi trudce khi thu hoach, ché pham nano TDS-Chi
duoc phun w6t déu lén 15 budng chudi trén cay,
vOi tan sudt 2 ngay/lan, cho dén khi budng qua
dwoc bao phu hoan toan. Sau thu hoach, cac nai
chudi duwoc tich ra, chon loc theo TCVN
9017:2011, cho vao thuing carton c6 kich thwdc 45 x
35 x 25 cm. Mdi thuing duoc duc 12 16 thong khi
tron (duwong kinh 2,5 cm), phan b6 déu 6 hai mat
bén va mit nap, véi tong dién tich 15 chiém
khoang 18% dién tich vung thong khi cta thung.
Céc mau duoc bao quan trong phong thi nghiém
025+2°C vaddam 85 +5%.

Xt ly sau thu hoach (STH): Thuyc hién trén
15 bu6ng chudi khong xtr Iy TTH. Sau khi tach nai
va cing lwa chon theo tiéu chuan TCVN
9017:2011, qua dwoc nhing vao dung dich nano
TDS-Chi trong 3 phat, d€ rdo va kho tu nhién
trong khoang 40 phut 6 nhiét d6 phong truedc khi
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tién hanh cac budc theo doi tiép theo nhu nghiém
thire TTH [19, 20].

Xt ly két hop (TTH + STH): 15 budng chudi
dwoc xt¢ ly teong ti nhue phuwong phap TTH. Sau
khi thu hoach, chudi duoc tach nai va tiép tuc
duwoc nhung vao dung dich ché pham trong 3
phat, sau d6 d€ rao trong 40 phut, r6i chuyén vao
bao quan cung diéu kién nhu hai nghiém

thitc trén.

Céc mau d6i chimg (DC) khong dugc xt 1y
v6i nano TDS-Chi, duwoc theo déi song song va
phan tich cac chi tiéu chat lwong dinh ky 2
ngay/lan, cho dén khi qua chudi mat gia tri
thwong mai (giai doan chin 7 theo thang mau
chudn va ty 1€ hao hut khoi luong vuot qua 10%),
nham lam co s6 so sanh véi cac nghiém thiec xtt ly
[21].

Xac dinh mdt s chi tiéu sinh 1y, sinh héa

Hao hut khoi luong tw nhién (%) dwoc xac
dinh bang cach can qua trudc khi bao quan va sau
mdi 2 ngay theo ddi bang can phan tich ki thuat
s6 (Ohaus, USA).

Ham luong chét rén hoa tan (°Bx) dwoc xac
dinh bang khtic xa k& cam tay (Atago Co. Ltd.,
Tokyo, Nhat Ban).

Ty 1 huw hong (%) duoc xac dinh bang cach
wdc tinh dién tich bé mat qua bi hu hong so véi

tong dién tich vo qua.

Ham lugng acid tong sd (%) duoc xac dinh
theo phuong phap chuan AOAC.

Cuong do hdé hdp (ml COrkg'-h) duoc
xac dinh bang cach do nong d6 CO, phét sinh
trong qua trinh bao quan. Cuong dd san sinh
ethylene (UL CoHskg?h') dwoc xac dinh theo
phuong phap Barker [22] béng thiét bi Dual
Gasanalyser 250 (Nhat Ban).

Tat ca cac phép do duoc thuc hién véi 3 lan

14p lai cho mdi cdng thikc thi nghiém.
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2.2.4. Xir ly s6'liéu

Céc s0 liéu thi nghiém duoc xt ly trén phan
mém SPSS 20 theo phwong phéap phan tich
phuwong sai ANOVA dé xac dinh s sai khac gitta
cac nghiém thic va so sanh cap trung binh véi
kiém dinh Duncan ¢ mtc y nghia théng ké p <
0,05.

3  Két qua va thao luan

3.1 Anh huwong ctia nano TDS-Chi dén su hao
hut khdi lwgng ctia qua chudi

Sw hao hut khoi luong sau thu hoach 1a két
qua tong hop ctia nhiéu qua trinh, bao gom mat
nudc ty nhién, hd hdp va sy phan hiy do vi sinh
vat [21]. D61 v6oi hau hét trai ciy twoi, mace hao
hut 5-10% thuong dan dén tinh trang héo hodc
nhan nheo, lam giam gia tri thwong pham [23].
Két qua trinh bay trén Hinh 1 cho thay sy hao hut
khéi lwgng tang dan theo thoi gian bao quan o tat
ca cac nghiém thtic. Mau d6i chiing (DC) c6 miic
hao hut cao nhét (11,52%) sau 10 ngay, kem theo
tinh trang mat nuwdéc manh va hu hong ro rét. Cac
nghiém thitc x ly bang nano TDS-Chi déu gitip
giam dang ké ty 1€ hao hut (p < 0,05). Trong do,
cong thirc két hop trude va sau thu hoach (TTH +
STH) duy tri hiéu qua t6t nhat, véi ty 1€ hao hut
chi 6,04% sau 18 ngay va 8,62% sau 20 ngay theo
doi, chiing t6 kha nang kiém soat qud trinh mat
nudc vuot troi so voi xie ly don 1é.

150 —

—bC —TTH —STH TTH+STH

100 —

Hao hut khdi ugng (%)

1
T
8 0 12 14 16 18 20

]

1
o 2 a 6 1 2
Thoi gian bio quan (ngay)

Hinh 1. Anh hudng ctia nano TDS-Chi dén su hao hut
khéi luvong
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Co ché tac dong 6 thé€ ly giai nhu sau: 16p
chitosan hinh thanh mang ban thdm trén bé mat
qua, giup han ché khuéch tan hoi nudc, dong thoi
diéu chinh thanh phan khi quyén vi m6 quanh
qua (tang CO,, giam O,), tt d6 giam téc do ho
hap. Bén canh d¢, tinh dau sa dwgc nano hoa tang
ceong kha ndng phéan tan va thdm thiu vao 16p
mang chitosan, trong d6 citral déng vai tro chinh
trong viéc trc ché€ vi sinh vat gay thoéi hong. biéu
nay gop phan han ché cac qua trinh phan hay
sinh hoc, v6n ciing 1a nguyén nhan dan dén su
hao hut khéi luong. Viéc xt ly trude thu hoach
tao 16p bao vé nén tang trén qua, giam nhiém
khuan va ton thuong co hoc, trong khi xt ly sau
thu hoach cung ¢6 16p mang bao déng nhat hon.
Nho d6, phuwong phap TTH + STH dat hiéu qua
bao quan tdi wu ca vé mat sinh ly (thoét hoi nudc,
ho hap) va sinh hoc (vi sinh vat).

Khi so sanh véi cac nghién cttu trudc, ty 1€
hao hut ¢ nghiém thicc TTH + STH thap hon dang
ké so voi mang pectin/chitosan va pectin/alginate
(8,45 va 8,97% sau 18 ngay) [10]. Twong tw, Nath
va cong su cong bd rang chudi x Iy bang acid
salicylic (2 mM) c6 hao hut khdi lwong 9,57% sau
12 ngay va 13,43% sau 15 ngay [20]. Cac so sanh
nay chitng minh nano TDS-Chi c6 kha nang han
ché mat nudc hiéu qua hon so véi cac bién phap

da cong bo.

3.2 Anh huéng ctia nano TDS-Chi dén sy
thay d6i ham lwgng chat hoa tan

Ham luwong chat hoa tan tong s la mot chi
tiéu quan trong phan anh qua trinh thuy phan
tinh bot thanh duong va cac hop chéat hoa tan
khac trong qua trinh chin cua qua chudi [1]. Két
qua trén Hinh 2 cho thdy ham lwong chat hoa tan
tong sO ctia qua tang dan theo thoi gian bao quan
0 tat ca cac nghiém thic, sau d6 giam nhe khi qua

budc vao giai doan qua chin.

Mau DC c6 sy bién dong manh nhat, dat
gia tri ciee dai 20,40% vao ngay thit 8, sau dé giam
xuéng con 19,72% & ngay thit 10. Diéu nay phan
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anh hién twong chin — gia sém, lam giam nhanh
chét lwgng thuwong phdm. Nguoc lai, cac nghiém
thizc xt ly bang nano TDS-Chi (TTH, STH, TTH +
STH) cho thdy qua trinh tich lty ham lwong chat
hoa tan chadm va 6n dinh hon (p < 0,05). Dac biét,
nghiém thic TTH + STH cho hiéu qua vuot troi,
véi toc do tang cham nhat va dat dinh mudn hon
(18,71% vao ngay thwt 18), cho thdy qua trinh chin

kéo dai rd rét so véi cac nghiém thitc khac.

5

—bC —TTH —STH TTH+STH

—

Ham lwgng chéit hoa tan (%)

0 2 4 5 B 10 12 14 16 18 20
Thoi gian bao quan (ngay)

Hinh 2. Anh hudng ctia nano TDS-Chi dén ham luong
chét hoa tan

Dién bién nay phu hop véi quy luat sinh 1y
cua qua chudi sau thu hoach khi hé enzyme
(amylase va protopectinase) phan giai tinh bot va
pectin thanh duong don va cac hop chét hoa tan
[1]. Két qua nghién cttu nay phu hop vdéi xu
hudng bién doi chat hoa tan tong sd da duoc cong
b6 trong cac nghién cttu truede. Biswas va Nair cho
thdy viéc xt ly chudi Robusta (Musa AAA) trudce
thu hoach bang chitosan 1% lam cho ham luong
chat hoa tan tdng dan tt 5,2 1én 18,4% sau 18 ngay
bao quan [24]. Trong nghién cttu ctia Gomez,
chu6i Nendran phtt mang polyethylene co gian c6
ham lwgng chét hoa tan tang ti 4,5 1én 19,3% sau
21 ngay va cham hon so véi d6i chiing [25]. Gan
day, Hoang Quang Binh va cong su ciing khang
dinh mang chitosan két hop véi tinh dau tc ché
qua trinh tdng chat hoa tan tong s6 & trai cay nhiét
d6i [17].

Nhu vay, viéc 4p dung ché pham tao mang
nano TDS-Chi, du théng qua phun trudc thu
hoach hay nhing sau thu hoach, déu gop phan tc

ché qud trinh gia taing ham luwong chét hoa tan,
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qua do6 kéo dai thoi gian bao quan va duy tri chat

lwong cua qua chudi.

33 Anh huéng cta nano TDS-Chi dén su
thay déi acid tong sd

Ham luong acid hitu co tong s6 1a mot chi
s0 quan trong, phan anh qua trinh ho hép cua qua
chudi sau thu hoach boi vi cac acid nay dong vai
tro 1a co chat chinh trong qua trinh san xuat nang
luong [17]. Két qua trén Hinh 3 cho thay déu 6
xu hudng giam ham luong acid O tat ca cac
nghiém thtrc, nhung t6c do giam c6 sy khéc biét
18 rét. Mau DC cho thay t8c o gidm nhanh nhat,
chi con 0,20% vao ngay tht 8. Nguoc lai, mau xt
ly két hop TTH + STH duy tri t6c dd giam cham
nhét, git ham lwgng acid 6 muc 0,18% sau 20
ngay bao quan, chitng toé hiéu qua vuot troi trong
viéc kiém sodt cac qua trinh sinh ly néi tai cua

qua.

05 -

—bC —TTH —STH

TTH+STH

Ham lrong acid him co (%)

0.0

Thoi gian bao quan (ngiy)

Hinh 3. Anh hwong cua nano TDS-Chi dén ham luwong
acid hiru co

Cac mau xtt Iy don 1é (TTH va STH) ciing
cho thdy hiéu qua bao quan nhat dinh nhung
khong bang mau xt 1y két hop. Diéu nay chiing
to rang phuong phap xt ly két hop, bao gom
phun ché pham nano TDS-Chi truedce thu hoach va
nhing qua sau thu hoach, la hiéu qua nhét trong
viéc duy tri ham lwong acid hitu co, tir d6 kéo dai
thoi gian bao quan qua chudi. Két qua nay hoan
toan tuong dong voi cac két qua nghién ctru trudce
day. Su kiém soat t6c dd suy giam acid httu co
trong nghién cttu cta chung téi hoan toan phu

hgp v6i cac quy luét sinh ly sau thu hoach khi
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acid hitu co dugc st dung lam co chat ho hap [1,
26]. Tuy nhién, hiéu qua tc ché qua trinh nay da
duoc nang cao nho 16p phu sinh hoc. Cu thé, cac
nghién ctru vé 16p phu sinh hoc trén trai cay nhiét
ddi cling khang dinh hiéu qua cta su két hop nay.
Popescu va cdng st cho rang mang bao chitosan
két hop véi tinh dau da gitp duy tri ham luong
acid ¢ dau tay va tdo trong sudt qua trinh bao
quan lanh [14]. Twong tw, Zhang va cong su da
tong két rang cac hop chat acid hitu co ngoai sinh
6 vai tro quan trong trong viéc duy tri chat luong
sau thu hoach, cho thdy suw kiém sodt qud trinh
trao doi chat nay 1a chia khoa dé€ kéo dai tudi tho
san phdm [26]. Su phut hop nay cung ¢6 luan diém
cho réng phttc hop nano TDS-Chi da tao ra mot
moi truong khi quyén duoc diéu chinh va mot
hang rao vat ly, lam giam cuong d6 ho hap va
gian tiép bao ton ham luwong acid, qua dé kéo dai

dang ké thoi gian bao quan qua chuéi Gia lun.

34 Anh huwéng cta nano TDS-Chi dén sy

bién d6i cwong do ho hap

Cuong do ho hap cua qua chudi la mot chi
sO sinh ly quan trong, phan anh toc d¢ trao doi
chat va truc ti€p anh huwong dén thoi gian bao
quan. D6 thi trén Hinh 4 cho thdy rd rang tac
dong cua cac phwong phap xt ly 1én qua trinh
nay. Mau TTH + STH c6 hiéu qua duy tri tinh 6n
dinh nhéat va dat dinh khoang 50,68 mL CO2kg-
Lh1 sau 18 ngay; theo sau d6 1a STH va TTH. Mau
khong xw ly cho thdy cuong do ho hdp ting mot
cach dot ngdt. Gia tri ho hap ting tir 7,25 mL
COkg™'h' lén dén dinh diém 51,42 mL
CO,.kg ™ .h™ chi sau 8 ngay, sau d6 giam dan khi

qua bat dau qua trinh suy thodi.

Cac két qua nay twong dong véi cac két qua
nghién ctu gan day vé viéc st dung chitosan va
cac ché€ pham bao quan khac nhau cho qua chudi.
Wantat va cong su da chiing minh ring 16p phu
nanochitosan két hop v6i montmorillonite ¢6 thé

kéo dai thoi gian bao quan ctia qua chu6i ‘Hom
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Thong’ bang cich giam cuong dd ho hap va han
ché sy phat trién cua vi sinh vat [27]. Biswas va
Nair cting cho thay viéc xu ly chudi (Musa AAA
Robusta) triede khi thu hoach da c6 hiéu qua trong
viéc giam cuong do ho hap va cai thién kha nang
luu trie [24]. M6i day, Yan cing cong bd cong
trinh cai tién mang bao gom chitosan, ethylen
glycol va tinh dau d€ han ché quad trinh chin ctua
chudi sau thu hoach (Musa acuminata L. AAA, cv.
cavendish) nho tac dong trc ché hod hap [28]. Tai
Viét Nam, Ngd Thi Minh Phuong va cong su
cling dong quan diém khi cho ring viéc bao quan
chudi bang mang pectin két hop véi chitosan cé
thé giam cuong do hod hap va kéo dai thoi gian
bao quan qua chudi [10]. Do vay, c6 thé khing
dinh rang ch& phdm tao mang nano TDS-Chi
mang lai hiéu qua rd rét trong viéc kiém sodat
ceong do hod hdp cua qua chudi, trong d6 phuong
phép xt ly két hop (TTH + STH) ¢6 vu thé vuot
troi nhat.

—~—Be I'TH  ==STH TTHSTH

0 2 4 6 8 10 12 14 16 18 20
Thési gian bio quin (ngdy)

Hinh 4. Anh huong cua nano TDS-Chi dén cuong do
hé hap

35 Anh huwéng ctia nano TDS-Chi dén su
bién d6i cuong d6 san sinh ethylene

Ethylene la mot phytohormone thiét yéu,
déng vai tro la tdc nhan khoi dau va diéu hoa qua
trinh chin cling nhw 1do hoéa cta qua [29]. Két qua
tiv Hinh 5 cho thdy rd rang tac dong cua cac
phuong phép xtt ly trong viéc kiém soat sy san
sinh hormone nay, cling nhu mutc d6 va thoi diém

dat dinh cé sw khéac biét ro rét.

O miu PG, t6c d6 san sinh ethylene ting

rat nhanh, dat gia tri cuc dai 1569 pL

DOI: 10.26459 /hueunijns.v135i1A.8041

CoHy'kg-h™! vao ngay thut 8, sau d6 giam xudng
12,54 puL CHykg'-h™' 6 ngay th 10, phan anh
hién tuwong chin sém va suy giam nhanh chat
lwong. Mau xt ly TTH va STH ¢6 xu huéng ting
cham hon, dat dinh mudn hon (ngay tht 12-14)
voi gia tri khoang 15,7 uL C.Hykg-h'. Ddc biét,
nghiém thic két hop TTH + STH c6 t6c d6 gia
tang luwgng ethylene chdm nhét, dat dinh mudn
vao ngay thtt 18 véi 15,73 uL C;Hy'kg-h™ trudc
khi giam nhe. Diéu nay ching to rang 16p phu
nano TDS-Chi ¢6 hiéu qua trong viéc diéu chinh
sinh ly qua, Gc ché qud trinh sinh téng hop
ethylene, tit d6 kéo dai thoi gian chin va bao
quan. Co ché nay c¢6 thé 1a do mang chitosan ban
thdm lam giam su khuéch tan khi, két hop véi kha
nang khang khuan, khang oxy hoa cta tinh dau
sa, gitip duy tri can bang khi quyén vi md quanh
qua va han ché€ qua trinh ldo hda. Két qua nay
teong dong voi cac nghién ctru trude day [17, 30—
32]. Nhitng nghién cttu nay déu chi ra rang viéc
stt dung chitosan, tinh dau thuc vat va nano nhi
twong tinh dau trong bao quan sau thu hoach c¢6
thé giam cuong d¢ sinh ethylene, kéo dai thoi
gian bao quan va duy tri chit luong qua. Tw
nhiing nhéan dinh trén cé thé khéng dinh tinh kha
thi va hiéu qua cua viéc tng dung ché pham nano
TDS-Chi trong bao quan qua chudi, gop phan
giam ton that sau thu hoach va dap tng nhu cau

thi treeong.

—BC —TTH —STH TTH+STH

Hinh 5. Anh huéng ctia nano TDS-Chi dén cudong do
san sinh ethylene
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V6 Van Quéc Bo va CS.

4  Kétluan

Nghién cttu nay da chiing minh hiéu qua
cta ch€ pham nano nhii twong tinh dau sa két hop
v6i chitosan trong viéc duy tri chat luong va kéo
dai thoi gian bao quan qua chudi Gia lun & 25 + 2
°C. Trong cac nghiém thttc, xit Iy két hop trudc va
sau thu hoach cho két qua vwot trdi hon han so
véi cac phwong phap xtt ly don 1é. Phwong phap
nay da tic ché dang ké cac qua trinh sinh ly chu
yéu ctia qua, thé hién qua viéc giam ty 1é hao hut
khéi luong, kiém soat téc do gia tang ham luong
chat rén hoa tan, ciing nhu tri hoan dinh ho hap
va su san sinh ethylene dén 20 ngay bao quan.
Nhitng két qua nay khing dinh tinh kha thi va
hiéu qua cua viéc ing dung ch€ pham nano TDS-
Chi nhu mot giai phdp bao quan sinh hoc than
thién v6i modi truong, gop phan duy tri chat
leong, kéo dai thoi gian bao quan qua tuoi va

giam thiéu ton that sau thu hoach.
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