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Amelioration of chilling injury and improvement of antioxidants in pomegranate
by pre and postharvest methyljasmonate application

Mesbah Babalar®*, Farhad Pirzad®, Mohammad Ali Askari Sarcheshmeh?, Alireza Talaei and Hossein Lessanit
1, 2, 3. Professor, Former Ph.D. Student and Associate Professor, University College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran
(Received: Oct. 22, 2016 - Accepted: Jan. 28, 2017)

ABSTRACT

Pomegranate fruit is one of the sensetive fruit to chilling injury (CI), when they are exposed to temperatures below 5 °C.
This study applied a combination of pre and postharvest methyl jasmonate (MeJA) at 0 (control), 0.1, 0.2 and 0.3 mM
on chilling injury (CI), antioxidant capacity and fruit quality in pomegranate fruit. Fruits were stored at 4+1 °C and
90-95% relative humidity for 4 months. MeJA treatment at 0.2 mM significantly delayed the postharvest ClI and
increased electrolyte leakage and malondialdehyde (MDA) accumulation about 54, 20 and 27 percent, repectively. In
these fruits, total phenolics, DPPH scavenging activity, Phenylalanine ammonia-lyase and total anthocyanine were
found at higher levels in treated than control pomegranates during postharvest storage. Also, treated fruits had lower
weight loss, total soluble solids (TSS), pH and higher TA and Vit C. Overall, these findings demonstrated that pre
and postharvest treatments with MeJA had potential effect on enhancing tolerance of pomegranates to postharvest
chilling injury, maintaining the quality and extending storability and marketing of pomegranate fruits.
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Figure 1. Impact of pre and postharvest methyl jasmonate treatment on chilling injury (a) and electrolyte leakage (b)
of pomegranate fruit during storage at 4+1 °C.
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Figure 2. Impact of pre and postharvest methyl jasmonate treatment on phenylalanine ammonia-lyase of pomegranate

fruit during storage at 4+1 °C.
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Table 1. Impact of pre and postharvest methyl jasmonate treatment on phenols, anthocyanin and antioxidant capacity

of pomegranate fruit during storage at 4+1 °C.

Methyl jasmonate (mM)

Phenols Anthocyanin Antioxidant capacity

(mg gallic acid/100 gr FW) (mg Cyanidin-3-glucoside/100 gr FW) (%)
Control (0) 117.16 £ 2.41° 125.88 £ 2.63° 72.98 £ 2.60°
0.2 134.19 £ 1.87° 133.72 £ 2.75° 82.18 £1.63*

Values with similar letters are not significantly different (p<0. 05).
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Figure 3. Impact of pre and postharvest methyl jasmonate treatment on malondialdehyde of pomegranate fruit during

storage at 4+1 °C.



e 5Bl Bgre (SoiaSTol sla F5g 350§ (SOl ps ] Lzl ) Sen 4 VUL YfY

ondjless Slogre )3 2alS (nl (Jy il alS
Sl )85 sl ooy wals sleoge 5l S
Slao 9550 50 Gloj 5 Sligenlar hie lagd (iiSen
als s gxe PH g S ol ¢ Jalore del slge yl5ae
2oy O v o Slgemlr e e S el
Sl sl ao )0 ) gl o5 Jslore el Slge sl
Ol ¥ oz 50 a5 jebplen b o gme pH 5 JS
S g S dwl lie i Canl 0als ools
Y Jless 4 bagrye PH 5 Jslore wala Slse (5

Sy Sligewl Joio Ygo duo

0gu0 (S (laaziowl, 8
g 2ol glogee )3 (i o> Glime Giegh ol 4o
il pals Sl lejode cidS b oddlas
2 Gl Gl aop g pSoslal Jolhe den o Js
JK2) 09 walls (slaogee 5| jeS oadled slaogee
S sebar S sloges & (rally Oliee @-F
S Ssglots 285 i Slisanle it Jlos il co
Al gire 3oy O a0 Glo b led (iiSen
L ool oo ool lad b-F o j0 a5 ek len

)l.:l LgLQos».o dod B < u,_,_,gL,_,B L)‘)“A ULA) CLBAE

ez Control

30 { ==3 Methyl jasmonate 0.2 mM

@

o a
[ 20 b
3 e R
104 <HN I
o K R
‘M ‘E ‘B
0 7R R
Control ®)
60 | g1 Methyl jasmonate 0.2 mM
50 |
o E 40
E %ﬁ 30 |
g 2]
10 |
0

Storage time (month)
05 50l gm0 (0) & (raling 5 @) (39 (IS 020 Bliee » Slgounlr e Cubls 5l g 5 Gy sl Lo 3B ¥ S

A0 o ugadis A2 0 T EV slos o gle Ll 6,50 40 o5l uls
Figure 4. Impact of pre and postharvest methyl jasmonate treatment on weight loss (a) and vitamin C (b) of
pomegranate fruit during storage at 4+1 °C.
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Table 2. Impact of pre and postharvest methyl jasmonate treatment on phenols, anthocyanin and antioxidant capacity
of pomegranate fruit during storage at 4 + 1 °C.

Methyl jasmonate (mM) Total soluble solids (Brix) Total acidity (%) pH
Control (0) 17.26 + 0.22¢ 1.21+0.02° 3.14 £ 0.09*
0.2 1595+ 0.17° 1.43+ 0.03* 2.69 £ 0.08°

Values with similar letters are not significantly different (p<0. 05).
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