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Z\Nﬁ HUGNG CUA MELATONINE KET HOP MANG CHITOSAN
PEN SINH LY QUA CHANH DAY TiM (Passiflora edulis Sims)
SAU THU HOACH

Lwong Vii Mai Quynh, Nguyén Thi Thiing Long, Nguyén Thi Thanh Tinh

Khoa Nong Lam, Truong Dai hoc Da Lat

TOM TAT

Nghién ctru nay nhdm xac dinh ndng d6 tdi wu ctua melatonin két hop véi mang chitosan dé kéo dai thoi gian bao
quan va nang cao chit luong Chanh day tim (Passiflora edulis Sims) & diéu kién nhiét d6 phong (25 °C, d6 4m

90%). Trong thi nghiém 2 yéu t, qua dugc xir Iy trudc vdi melatonin (0, 0,1 va 0,2 mM), sau d6 bao phu béng
chitosan (0, 1 va 2%) va dugc theo doi cac chi tiéu sinh 1y trong 11 ngay. Két qua cho thay nghiém thac 0,2 mM
melatonin + 2% chitosan c¢6 tic dong tich cuc dén sinh ly qua, thé hién qua viéc lam giam san sinh ethylene
(181,69 uL C2Ha kg™ h™), kéo dai thoi diém dat dinh ho hap dén ngay thir 7, han ché sim mau vo va duy tri mau
tim ddc trung; 1am giam mét khdi luong dang ké (18,83% so véi 23,90% & i chimg).

Tur khéa: Chanh day tim, chitosan, melatonin, Passiflora edulis, sau thu hoach.

EFFECTS OF MELATONIN COMBINED WITH CHITOSAN COATING ON THE POSTHARVEST
PHYSIOLOGY OF PURPLE PASSION FRUIT (Passiflora edulis Sims)

Luong Vu Mai Quynh, Nguyen Thi Thang Long, Nguyen Thi Thanh Tinh

Faculty of Agriculture and Forestry, Da Lat University

ABSTRACT

This study aimed to determine the optimal concentration of melatonin combined with a chitosan coating to
extend shelf life and enhance the quality of purple passion fruit (Passiflora edulis Sims) under ambient
conditions (25 °C, 90% relative humidity). In a two-factorial experiment, fruits were pre-treated with melatonin
(0, 0.1, and 0.2 mM), then coated with chitosan (0%, 1%, and 2%), and monitored for physiological parameters
over an 11-day storage period. The results showed that the treatment with 0.2 mM melatonin combined with 2%
chitosan had a positive effect on fruit physiology, as indicated by reduced ethylene production (181.69 pL C2Ha
kg™ h™'), delayed peak respiration until day 7, decreased weight loss (18.72% compared to 23.90% in the
control), limited skin browning, and better retention of the characteristic purple color.

Keywords: Purple passion, chitosan, melatonin, Passiflora edulis, postharvest.
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I. PAT VAN PE

Chanh day tim (Passiflora edulis Sims) 1a cay
leo thuong xanh liau nam co6 ngudn goc tir
Brazil, Paraguay va mién Bic Argentina
(Mufioz-Ordofiez et al., 2023). Qua cta cay nay
ndi tiéng voi huong vi ddc trung va gia tri dinh
dudng cao. Chanh day chira nhidu hop chat c6
loi cho suc khdée nhu phenolic, flavonoid
(quercetin, catechin), carotenoid, vitamin C va
tién vitamin A (P-carotene) (Dos Reis et al.,
2018). Theo FAO (2018), san lugng chanh day
toan cau dat khoang 1,5 tri¢u tan vao nam 2017.
Tai Viét Nam, Lam Ddng 1a ving trong chanh
day chii lyc v6i san lugng udc tinh gan 13.000
tan nam 2022, chii yéu la chanh ddy tim. Nhu
cau tiéu thu loai qua nay dang ngdy cang ting
nho gia tri dinh dudng va tiém ning xuat khau.
Tuy nhién, chanh day tim 1 loai qua co toc do
ho hép cao sau thu hoach, rat d& hu hong do mét
nudc, phat trién vi sinh vat, oxy hoéa va vo bi
nhan (Jung et al., 2020; Shiomi et al., 1996).
Tét ca nhiing yéu t6 nay khién Chanh day tim c6
thoi han st dung dac biét ngén, anh hudng
nghiém trong dén viéc thu hoach, bao quan, van
chuyén va tiép thi (Villacis-Chiriboga et al.,
2020). Nhiéu bién phap da duoc nghién ctru dé
kéo dai thoi gian bao quan chanh day nhu: xt
1y nhiét, hoa chat, bao goi khi quyén bién doi
hodc 16p phu sinh hoc. Tuy nhién, hoa chat
tong hop c6 thé dé lai du luong doc hai, trong
khi cac phuong phap vat 1y lai doi hoi dau tu
thiét bi cao va c6 thé anh huong chét luong
cam quan.

Hién nay, xu hudng st dung chét bao quan cé
ngudn gdc ty nhién dang phat trién manh. Trong
do, chitosan 1a mdt polysaccharide ty nhién co
nhiéu hoat tinh sinh hoc, chfmg han nhu dac tinh
khang khuan (Amato et al., 2018; Cheah et al.,
2019; Goy et al., 2009; Martins et al., 2014;
Wei et al., 2019), chdng ung thu (Karagozlu &
Kim, 2014) va chong oxy hoéa (Ngo & Kim,
2014; Wei et al., 2019). Ngoai ra, day con la
mot loai polymer tu nhién c¢6 kha nang phan huy
sinh hoc, khong khang nguyén, khong doc hai
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va tuong thich sinh hoc ¢6 ngudn gbc tir chitin,
c6 kha ndng phan huy va tao mang. Mac du
chitosan dugc ung dung rong rai trong linh vyc
nong nghiép va thyc pham, nhung hiéu lyc bao
quan cua nd van con han ché do hoat tinh khang
khuan va chdng oxy hoa chua cao. Viéc két hop
chitosan véi cac chit khang khuan, chéat chng
oxy hoa, tinh dau hodc hop chét sinh hoc khéc
6 thé nang cao hi¢u qua bao v¢, dac biét trong
bao quan rau qua sau thu hoach (Mwelase et al.,
2022). Trong khi d6, melatonin, mot chat tu
nhién c6 kha ning chéng oxy héa manh, dugc
chirmg minh gitp kéo dai tudi tho sau thu hoach
cta nhiéu loai trai cdy. Cac nghién ctru trudc
day cho thdy, hiéu qua bao quan sau thu hoach
dat duoc khi xtr ly du du véi dung dich
melatonin & néng do 0,4 mM ngam trong 2 gio,
cam voi néng d% 0,2 mM, dua hiu véi 1 mM va
chanh diy ¢ nong do 0,2 mM ngam trong 30
phut. Pidu nay khing dinh vai tro tich cuc cua
melatonin trong viéc duy tri chit luong va wc
ché su 130 hoa cua qua (Cai et al., 2024; Fan et
al., 2022; Ma et al., 2021; Mandal et al., 2018).
Melatonin c¢6 uwu diém an toan cho stc khoe,
than thién moi truong, nén ngay cang duogc
nghién ctru trong linh vyuc bao quan thyc pham.
Tai Viét Nam, nghién ctru vé Chanh day tim sau
thu hoach con han ché. Mot s6 nghién curu trong
nudc da thu nghiém phuong phap xut ly nudc
néng két hop 1-MCP hoic xur 1y véi axit
propionic va mang sap. Tuy nhién, viéc két hop
melatonin va mang chitosan trong bdo quan
Chanh day tim chwa timg dugc cong bd & trong
nuée 1an quoc té.

Do d6, nghién ctu nay duoc thuc hién nham
khao sat anh hudng cua 16p phu két hop giita
melatonin va chitosan dén cac dic tinh sinh ly,
dinh dudng va chét lugng v qua trong qua trinh
bao quan Chanh day tim sau thu hoach. Viéc
xéac dinh nong do két hop téi uu cd y nghia quan
trong nham tim ra giai phap bao quan hi¢u qua,
an toan va than thién moi trudng, gop phan nang
cao gia tri thwong mai va phat trién nganh cong
nghiép thuc pham bén viing.
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Chanh day tim (Passiflora edulis Sims) dugc
thu hoach & giai doan chin 2 (50% v6 chuyén
mau) tai LAm Ha, tinh Lam Pong va van
chuyén dén phong thi nghiém trong vong 12
gid. Sau d6, tién hanh rira chanh diy bang
nudce sach va dung dich NaClO 0,01% dé loai
bo bst tap nhiém.

Dung dich chitosan dugc pha bang cach hoa tan
vao axit axetic 1% va Tween 80 v&i nong do 1%
& 80°C dén khi dong nhat bang may khudy tir
trong 4 - 5h véi téc 46 quay 600 vong/phiit, theo
cac ndong d6 xur 1y. Dung dich melatonin duoc
pha trudec mdi 1an st dung, bd sung ethanol dé
tang kha nang hoa tan.

2.2. Phwong phap nghién ciru
2.2.1. B6 tri thi nghi¢m

Thi nghiém dugc thiét két theo kiéu 2 nhan t6
v6i1 9 nghiém thue dugce tao thanh bé‘mg cach két
hop cua 3 muc néng d6 melatonin (0, 0,1 va 0,2
mM) véi 3 mic néng do chitosan (0%, 1%,
2%). Thi nghiém dugc bd tri voi 3 lan lap lai
v6i moi nghiém thirc 12 15 qua duoc theo doi
trong 11 ngay.

Cu thé, qud dugc nhung vao melatonin & céc
mirc nong d6 trong 30 phit, rdi dé rédo trong
khoang 1h, truéc khi duge bao mang chitosan
trong 2 phut (& cac mirc ndng do). Sau khi dé
réo, tat ca qua duoc bao quan trong bong tdi tai
ti vi khi hau BINDER KBW720 & 90% d6 4m
va 25°C, nhitng chi tiéu vé sinh 1y gdm cudng
d6 ho hap, cudng do san sinh ethylene, ton that
khéi luong tu nhién, chi s6 héo qua va bién doi
mau sic duoc theo ddi tai cac ngay thu 1, 3, 5,
7,9, 11 sau xu ly.

2.2.2. Thi nghi¢m theo déi chi tiéu vé sinh Iy

a. Cuong do hé hdp va cwong dé san sinh
ethylene

Cuong d6 ho hip va cuong do san sinh ethylene
cua Chanh day tim dugc xac dinh dua theo
phuong phép cta Maftoonazad and Ramaswamy
(2008) c6 nhiing sira d6i dwgc danh gia cho 5
qua & mdi nghiém thirc. Nam qua chanh day &
mdi nghiém thirc s& duoc can va cho vao hii
nhya khoang 2L c6 ndp day kin. Trén nip c6
duc 16 va dan kin bang miéng cao su. O thoi
diém 0 va sau 20 phut, tién hanh do ham lugng
khi CO, va C,H4 sinh ra béng may phan tich khi
Felix FO00 (Felix Instrument, USA). Cuong do
h6 hap va cuong do san sinh ethylene s& duoc
biéu dién tuong ung dudi
CO,.kg"*h™1 va uL C,H,. kg~th™1.
b. Ton thdt khoi heong tu nhién (%)

dang mg

Tbdn that khéi lugng ty nhién dugc tinh toan dya
trén ty 1€ giam sut vé trong luong qua ¢ 1, 3, 5,
7,9, 11 ngay sau xur Iy so voi ban dau. Viéc do
luong duge 1am cho 5 qua ngiu nhién moi
nghi¢ém thtc va s€ dugc tinh theo cong thirc
(Onik et al., 2021).

m, —m

Tén thét khdi lugng ty nhién (%) =~ * 100

Trong d6: m, - khdi luong ban dau; m - khéi
luong tai thoi diém léy mau.

c. Chi 56 héo qua

Mtrc @6 héo ctua qua dugc danh gia theo thang
diém 0 - 10 dua trén phuong phap cua You va
dong tac gia (2022) v6i mot sd didu chinh.
Thang diém phan anh ty 1 dién tich bé mat qua
xuét hién nép nhin: diém 0 twong ing véi x < 1%
dién tich bi nhan, diém 1 tr 1 < x <1 0%, tiép
tuc tang dan cho dén diém 10 v6i mic nhan tir
90 < x <100%.
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Mtrc dd nhan (S)

Dién tich bé mat xuat hién nhin

0

<1

1<x<10

10<x<20

20 <x<30

30 < x <40

40 < x <50

50 < x <60

60 <x<70

70 < x <80

Ol |N[o|jO|bh|[w|N|~

80 < x<90

N
o

90 < x <100

Chi s6 héo qua (Shriveling Index - SI) dugc tinh
theo cong thurc:

Chi s6 héo qua = Y(S x n)/N
Trong dé: S - mic do nhan; n - s lugng qua &
muc d nhan S; N - Tong s6 qua &
mot nghi€m thirc
d. Bién doi mau sdc
Sy bién d6i mau sic vo qua s& dugce do luong
bang may sac ké (CR - 400, Konica Minolta,
Nhat Ban). Cac tri sb L*, a* va b* s& duoc ghi
nhan tai 3 diém céch déu nhau trén duong
xich dao ctia mdi qua chanh diy. Trong do,
cac gia tri a* va b* s€ dugc chuyén do6i thanh

III. KET QUA NGHIEN CUU

380+
- OmM ¢+ 0%

- OmM 1%
- OmdM + 2%

- 01mM ¢+ 0%

- 01mMeI%
- 01mM+ 2%
- 02mM ¢ 0%

- 02mM+ 1N
- 02mM + 2%

Cuimg a4 hd hip (mgCO ;Kg 'v")

Thini gian bio quin (ngiy)

d6 bao hoa mau sic Chroma (C*) va goc Hue
(h°) véi:

C*=+a2+b 2

h° = tan"'b /a*(Arendse et al., 2014)
2.2.3 Xir Iy s6 liéu

S6 lidu s& duoc bao cdo & dang Trung binh + d6
léch chudn cua 3 1an lap lai thi nghiém. Phan
tich phuong sai 2 chiéu va kiém dinh Tukey’s
HSD s& duoc ap dung dé xir 1y s6 liéu thu duoc
tu cac thi nghiém. Su khac biét gitra cac gia tri
trung binh s& dugc xem 14 ¢6 ¥ nghia thong ké
khi P< 0,05. Tét ca s liéu s& duoc xur 1y thong
ké béng phan mém Minitab phién ban 20.

- OmM s 0%
- OmM 1%

i

w OmM + 2%
- 0.1mM + 0%
v OmM 1%
- 00mM 2%
- 02mM 0N
- 02mM 2%
- 02mM 4 1%

8
e

Cuimg d§ sin sinh ethylene (uL C:Hi kg™ by

(B)

T T
o s 10
Thini gian bao quin (agay)

Hinh 1. Cudng d6 ho hap (A) va cudng do san sinh ethylene (B) ctia chanh day tim
O cac nghiém thuc
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3.1. Anh huwéng ciia melatonin két hop mang
chitosan dén cwong dd hé hip va cuwong dd
san sinh ethylene

Cuong d9 ho hap 1a mot trong nhiing chi tiéu
sinh 1y quan trong phan 4nh qua trinh ho hap va
mirc d6 chin cia trai cdy, tir d6 gian tiép phan
anh kha ndng bao quan va thoi han st dung. Su
bién thién cuong do ho hip ciia Chanh day tim
chiu anh hudng boi viéc xtr 1y melatonin va
chitosan véi cac n@)ng d6 khac nhau, duge thé
hién trong hinh 1A. Két qua cho théy trong giai
doan dau bao quan, cuong d6 ho hap cia Chanh
day tim c¢6 xu hudng ting dan, sau d6 giam &
cac ngay tiép theo. Mau dbi chimg khong xir 1y
ghi nhan muc ho hép cuc dai som nhat, roi vao
ngay thi 5. Nguoc lai, caic mau Chanh day tim
dugc xir 1y bang melatonin va chitosan & cac
ndng do khac nhau déu co thoi diém dat dinh ho
hap cham hon, vao khoang ngay thi 7, roi giam
dan sau d6. Piéu nay cho thiy viéc xir 1y bang
melatonin va chitosan da goép phan lam cham
qua trinh ho hip, gitp kéo dai thoi gian bao
quan so v6i d6i chimg. Két qua nay hoan toan
pht hop véi cong bd cua Kerch (2015) ciing bao
céo rang 16p phu an dugc tir chitosan trén rau
qua trong qua trinh bao quan gitp kiém soat tdc
do ho hép va kéo dai thoi han st dung. Ngoai ra,
Qiaoli Ma va dong tac gia (2021) ciing da chimg
minh ring melatonin 1am giam déng ké téc do
ho6 hip & qua cam vang Navel.

Ethylene 1a hormon thyc vat dong vai trd quan
trong trong qua trinh chin & qua ho hap dot bién
nhu Chanh ddy tim (Toan et al., 2017). Két qua
thé hién ¢ hinh 1B cho thiy cudng do san sinh
ethylene cua tit ca cac mau co va khong co xir
1y melatonin va chitosan déu c¢6 xu hudng ting
cham trong nhitng ngay dau bao quan sau d6 dat
gia tri cyc dai tai cung 1 thoi diém ngay thir 9
va giam manh sau d6. Khi dat cyc dai cuong do
san sinh ethylene & cac nghiém thirc 1an luot co
cac gia tri 1a doi chimg la 213,62 +7,71uL
C,H,4 kg'1 h', xu ly voi néng do melatonin 0,1
mM dat 209,46 + 1,15 pL C,H, kg h', pha
chitosan 1% dat 199,86 + 8,25 L C,H, kg h™,

0,1 mM melatonin két hop 1% chitosan dat
194,59+ 038 pL C,H; kg' h', 0,1 mM
melatonin va 2% chitosan dat 189,56 + 9,94 uL.
CoHy kg'1 h', xu ly 0,2 mM melatonin dat
189,314 3,32 pL CoH, kg h™', chanh day xir ly
0,2 mM két hop voi phu chitosan dat 1%
185,1141,07 uL C,H, kg™ h™', chanh ddy duoc
xir Iy 2% chitosan dat 184,33+1,28 uL C,H, kg™
h', xtt 1y 0,2 mM melatonin két hop 2%
chitosandat 181,69 + 4,25 pL C,H; kg’ h'.
Phan tich thong ké cho thiy su khac biét co ¥
nghia (p < 0,05) vé cudng do san sinh ethylene
giita cic mau chanh ddy dwoc xtr 1y va miu ddi
ching vao cac ngay 7, 8 va 9. Cuy thé, chanh day
xtt 1y bang cic nong d6 xir Iy duy tri mirc
ethylene thip hon dang ké so v&i ddi chimg
trong subt giai doan nay. Nghién ciru cta Zhai
va cac dong tac gia (2018) ciing ghi nhan hiéu
qua tuong tu & qua 1€ (Pyrus communis L.), khi
melatonin lam cham qué trinh chin va lao hoa
thong qua viée e ché san sinh ethylene va giam
biéu hién cac gen lién quan dén sinh tong hop
ethylene (Zhai et al., 2018).

3.2. Anh hwéng clia melatonin két hgp mang
chitosan dén ton that khoéi lwong tw nhién
(%) va chi s6 héo qua (%)

Tbon that sau thu hoach & rau qua, chi yéu lién
quan dén su suy giam khdi luong va chat
lugng. Do kho dinh lugng chinh xac lugng
khdi luong mat di do ho héap, nén hao hut khdi
lugng tu nhién thuong duoc st dung nhu mot
chi sb gian tiép dé danh gia mirc do ton that sau
thu hoach (Linh et al., 2022). Két qua hinh 2A
cho thay ty 18 hao hut khéi lugng tu nhién cia
qua Chanh day tim ting dan theo thoi gian bao
quan & tit ca cac nghiém thic. Tuy nhién ty 1¢
t6n that khéi luong cao nhét xdy ra & chanh day
khong dugc xu ly dat 23,90 + 0,48%. Vao
ngdy thir 11, hao hut khéi lugng cia nghiém
thirc 2% chitosan dat 18,72 + 1,17% va nghiém
thirc 0,2 mM melatonin két hop 2% chitosan
18,83% + 1,04% nhung ca 2 nghi¢m thuc nay
cung nhém D. Pay 1a cac cong thirc c6 ty 1& ton
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that khéi lwong thap hon dang ké so véi mau
dbi chimg (23,90 + 0,48%.). Nhu vy, viéc xur
1y Chanh day tim sau thu hoach bang 0,2 mM
melatonin chitosan 2% di cho thiy tiém ning
trong viéc lam chdm qué trinh mat khdi lwong
tu nhién, gop phan duy tri chit luong sau thu
hoach cua qua.

Chi s0 héo qua cua Chanh day tim trong thi

nghiém nay dugc biéu dien trong hinh 2B. Chi

sO héo cua qua tang dan theo thoi gian bao
30+

OmM + 0%

OmM + 1%

OmM + 2%

0.1mM + 0%

0.1 mM + 1%

0.1 mM + 2%

0.2mM + 0%

0.2mM + 1%

0.2mM + 2% a

104

Tén that khéi lwgng tw nhién (%)

ab
abe
bed
abed
abed

<d
a
od

quan & tt ca cac nghiém thic. Pang chu v, tai
ngay th 5, nghiém thirc d6i chimg cho thay
mirc d6 héo thap hon mét sb xur 1y co bd sung
melatonin va chitosan, cho thdy cac bién phap
xtr Iy khong mang lai hi€u qua rd rét trong giai
doan dau bao quan. Tir ngay tht 7 trd di, chi sb
héo gifta cac nghiém thirc khong con sy khac
biét c6 y nghia thong ké, phan anh xu huéng
tién toi trang thai héo twong dwong nhau khi
kéo dai thoi gian bdo quan.

(A)

abed
bed
« abe
ab

d
od
od
od

7 9 1

Thoi gian bao quan (Ngay)

0mM + 0%
OmM + 1%
OmM + 2%
0.1mM + 0%
0.1 mM+ 1%
0.1 mM +2%
0.2mM + 0%
0.2mM + 1%
0.2mM + 2%

Chi s6 héo qua (%)

o
Il

(B)

cemSacg
FlﬂH‘

7 9 1"

Thai gian bao quan (Ngay)

Hinh 2. Tén thit khdi lugng (A) va chi s6 héo qua (B) ctia chanh day tim & cac nghiém thic
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3.3. Anh huwéng ciia melatonin két hop mang
chitosan dén mau sic clia qua

Trong qua trinh bdo quan chanh day tim, su thay
d6i mau sic cua vo qua tir xanh 14 sang tim, roi
sam mau do oxy hoa, dugc thé hién rd qua ba
chi tiéu trong khong gian mau CIELCh: Gia tri
goc Hue, do sang (L*), va Chroma. Gid tri goc
Hue, biéu thi goc mau, gidm manh tor ngay 1
dén ngay 11, dic biét ¢ d6i chimg (0 mM + 0%)
tir 103,22 + 2,87° (mau xanh 14) xudng 31,15 +
3,41° (huéng vé mau do/nau sim), trong khi cac
nghiém thuc 0,1 mM melatonin + 1% chitosan
va 0,2 mM + 2% duy tri & mic 34° (gan mau
tim dac trung), ching minh kha nang gitt mau
vuot tri nho 16p phu chitosan (Ali et al., 2011).
Melatonin trong cac nghiém thirc nay e ché san
sinh ROS, bao vé sic to anthocyanin (yéu tb
quyét dinh mau tim) khoi oxy hoa, duy tri gia tri

Hue 6n dinh, nhu nghién ctru cia Promyou va
dong tac gia (2023) dd ching minh trén qua dau
tay. Do Sang (L*) gidm nhe qua thoi gian,
nhung céc nghi€ém thic melatonin - chitosan
(0,1 mM + 1%, 0,1 mM + 2%, 0,2 mM + 2%)
gilt & muc 38%, cao hon ddi chimg (36%), cho
thiy sy giam sim mau cia vé qua, gop phan
duy tri tinh thAm my. Chroma, biéu thi d béo
hoa ciia mau sic, tang tir ngay 1 dén ngay 11
khoang 25 - 28%, nhung nghiém thtrc 0,2 mM +
0% chi dat 25,37 + 0,11%, phan anh su két hop
melatonin - chitosan kiém soat hiéu qua qua
trinh oxy héa, ngin chin bién doi mau sic. Két
qua cua nghién ctru khing dinh vai tro cua
melatonin - chitosan trong viéc duy tri mau tim
dic trung va giam sim mau & vo qua, cho thay
tiém ning cia phuong phap nay trong bao quan
trai cay sau thu hoach.
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Hinh 3. Thay d6i vé& goc Hue (A), d6 sang (B) va chroma (C) ciia vo chanh day tim
o cac nghiém thirc
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Hinh 4. Chanh day ¢ 9 nghi¢m thuc dugc theo doi trong 11 ngay

IV.KET LUAN

Nghién ctru anh huéng ciia melatonine két hop
mang chitosan dén chit luong qua Chanh day
tim sau thu hoach rat ra két luan réng n6ng do
0,2 mM melatonin + 2% chitosan c6 anh huong
16n dén sinh 1y qua Chanh ddy tim, cu thé: Giam
san sinh ethylene xuong 181,69 uL C-Ha kg™ h!

(so v&i 213,62 £ 7,71 pL ¢ ddi chimg); 1am
giam toc d6 ho hap, cuong ho ho hap dat dinh &
ngay 7 (so v&i ddi ching vao ngay tht 5), han
ché sy sim mau vo qua va duy tri duoc mau tim
dac trung (Hue 34°, L* 38%, Chroma 25,37%);
lam giam dang ké ton that khdi lwong qua
(18,8% so voi 23,90% & dbi chimg).
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