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Effect of Postharvest Application of Melatonin on reducing Chilling Injury
in Cucumber (Cucumis sativus L. ""Nagin'")
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Fig. 1. Effect of different concentrations of melatonin on total soluble solids of cucumber fruit during storage

period. The same letters in each treatment show no significant difference using Duncan's multi-range
test (P<0.05).
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Fig. 2. Effect of different concentrations of melatonin on the percentage of electrolyte leakage of cucumber fruit
during storage period. The same letters in each treatment show no significant difference using Duncan's
multi-range test (P<0.05).

OMQQLM.J )l.o.;.: J.ﬁb )Q UL.\&J dj).> LS’LQ)L)‘ o)sé ‘éJo )L,..’> 060 ua.js).:g” s M)o » w.:s.:)Lc alisis 6[.&;4]4.[.9 JJ‘ -Y g‘t&ad
Qb e Sl slasals wix ge3l 5l ool b oo yo B mhaw 4o lo sae IS pae

Sg0 (Ko

wadle pualS wigy aylend pled )0 0gus Shw Gliue allS0 pu 13 0gue (54l0 Ll 690 Job al38I L aS sl ylid bl
30 Ve eg, e Vv an 3laie 30 (0,0 VF) do o eS g wald Hlewd 4 3l (Qo,0 VYY) rals sy o YL Ll
A JS5) g2 el o | anlic

70 q
a
65
é 60
;! 7 —~— Control
)
" E —o— 1uyM MT
] “ —6— 10uM MT
) —F— 100uM MT
45

Gy ol 0)90
(Storage period (days
Fig. 3. Effect of different concentrations of melatonin on the fruit firmness of cucumber during storage period.
The same letters in each treatment show no significant difference using Duncan's multi-range test
(P<0.05).
AW pae saimolis jled o 0 (LSS By . Gloylil 0,90 b jLs ose e p igdle iz slacdale SISV S

Qb e Sl glarals iz ge3l 5l eolitnl b ooy O mhaw 4o lo sne

3 Seb e a3 )8 i s ol 6 )8 wle (Jloj g e rnd sl GaulS el il ST plgie 4 LS g8 g e LtelS


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.10.8
http://journal-irshs.ir/article-1-540-fa.html

[ Downloaded from journal-irshs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.16807154.1401.23.1.10.8 ]

ol oo GRS o A w)lo guaiien Lalyl g (6,10 SS led 4y (K a5 ey b LS (b Ol (551005 (b
bl Do Job o1, ole ogs (i (429 JB ok 4 igdle Jlars a5 ol s (1Y) (S 5 GAO gl (V4)
Ol 4z a5 WS Lis (g )lal e Job o 1 st l slid (Sl 5 ogme (e Wl go Guigdle e 015 o Lai
oS 090 50 add oo HLES g AL B 0] 5 S, SVE wl Gl T 285 4 pzeie Sl (Seewe
oS Gl el aile (ola)STg5le ol 51 Ggdle duny oo a5 s 098 o0 0ge (SS9 4 e (igdhe )8
(V) 05 o0 0500 oty Laa> 4y poxis
o9 Slgime

(Sl Jobo al i3l L a STl alidl ajlos (oaled 55 g n Gl (Sloslsl 5o 59, ¥ ols las bs
Oles G5 039 p5 2 e koo YEIo ) Cntin 9 (5 (g 25 2 p S shen B0 IVA) (i %eS 9 8L (alS (a9 0 (e
(B JS2) 290 (rudgidhe Vgeg,Se Voo il g aald 4 3laie VY 59, 50 (g n

a apal ol (il gloo oy (aleST Lo s ol 5l 5enST JUed sladisS o6y 9l 5 (e (25 50
2)93 Js-b 1 s Jlad 3l ealiil ams oo (lti Lo (raghy il oo ] laietis n sl Shos 5 b s L
oo 4 >y BB SeS (LCMSIB2  LeMsrB1 LEMSrA2 LeMSIAL) by 5l 3 ole Goyb 5l &Y game )l Ll
G133 b asdle 51 15009 oolil sy o S5 & (TR) WiS (o (5ST Jlab (ladisS 2l o o] cliblone 5 lagytis
ST SloassS wou s 98T (g p mee s & bge slamil 5 eor 3T né laglienST il GlaneST T slae ]
A8 gyl Sublo Sl Ol 50 1) Sl e g Wrogae (LN pdy ST

100 A
~— 90 A
=
(i
%, 80
)
1J £ 70 A —A— Control
c
'S —6— 1M MT
o 4
= 60 —o— 10uM MT
50 - —B—100pM MT
40 T T T T )

0 4 8 12

()'5)) oyl o590
Storage period (days)
Fig. 4. Effect of different concentrations of melatonin on the protein content of cucumber fruit during storage

period. The same letters in each treatment show no significant difference using Duncan's multi-range
test (P<0.05).
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Fig. 5. Effect of different concentrations of melatonin on the phenol content in cucumber fruit during storage
period. The same letters in each treatment show no significant difference using Duncan's multi-range
test (P<0.05).
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Fig. 6. Effect of different concentrations of melatonin on the LOX activity in cucumber fruit during storage
period. The same letters in each treatment show no significant difference using Duncan's multi-range test
(P<0.05).
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Fig. 7. Effect of storage period(A) and melatonin(B) concentration on the activity of PAL enzyme in cucumber
fruit. The same letters in each treatment show no significant difference using Duncan's multi-range test
(P<0.05).
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The same letters in each treatment show no significant difference using Duncan's multi-range test
(P<0.05).
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Effect of Postharvest Application Melatonin on Reducing Chilling Injury
(CI) in Cucumber (Cucumis sativus L.) cv. ""Nagin**

M. Nadri, A. Ebrahimzadeh”, and S. M. Zahedi

Low temperature is an effective method to maintain product quality during the post-harvest
period, but due to the sensitivity of cucumber fruits to chilling injury, the use of proper
alternative techniques to chilling control are essential. In order to evaluate the use of
melatonin to control chilling damage on cucumber, a factorial experiment based on a
completely randomized design was conducted with three replications. The experimental
factors included: different storage times (control = harvest day, 4, 8, and 12 days after
harvest) and different concentrations of melatonin (0, 1, 10, and 100 uM). Some biochemical
and physiological parameters including PAL activity, antioxidant enzymes (catalase,
superoxide dismutase, ascorbate peroxidase and lipoxygenase) activities, malondialdehyde,
phenolics and total protein content, electrolyte leakage, total soluble solids content and fruit
firmness were measured. Melatonin in storage periods increased phenolic content and catalase
and lipooxigenase activity. This increase was observed in all tested concentration of
melatonin alongwith increasing the storage time up to 8 days but then reduced. Concerning
SOD activity and total protein content, the increase was just until the fourth day and then
decreased. Also, in all tested levels of melatonin, with storage time up to 12 days,
malondyldehyde and electrolyte leakage showed an increasing trend, but fruit firmness had a
decreasing pathern. TSS content decreased with time in all melatonin concentrations, which
was more evident in untreated fruits. Moreover, in all tested concentration of melatonin, the
activity of antioxidant enzymes and fruit firmness decreased by time up to 12 days. Overall,
the results showed that melatonin treatment, especially at 100 uM, could diminish chilling
injury and maintain the postharvest quality of cucumber fruits during cold storage.

Keywords: Storage, Chilling stress, Cucumber fruit, Antioxidant enzymes, dipping,
Electrolyte leakage.
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