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Effect of arginine and methyl jasmonate on chilling injury and nutritional quality
of pomegranate fruit cv '"Malase Saveh"
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ABSTRACTS

Chilling injury is the main problem of pomegranate fruit during storage at below 5 °C, which is associated with browning
husk, arils pomegranate and loss of its nutritional quality. In this experiment, the effect of intraction between arginine (0, 1
and 2 mM) and methyl jasmonate (0, 0.1 and 0.2 mM) in form of foliar spraying on the tree in three stages of 60, 40 and 20
days before harvest for redducing chilling injury and keeping nutritional quality of pomegranate were evaluated on 0, 30, 60,
90 and 120 days at 4+ 0.5 °C during storage. The results showed that combined treatment between arginine (2 mM) and
methyl jasmonate (0.1 mM) led to reducing chilling injury (37.74 %), electrolyte leakage (31.42 %) and malondialdehyde
accumulation (29.46 %). Also, pomegranate treated with intraction treatment between arginine (2 mM) and methyl
jasmonate (0.1 mM) exhibited higher ascorbic acid content, phenylalanine ammonia-lyase, phenols and anthocyanins and
lower polyphenol oxidase enzymes activity which ultimately increased the antioxidant capacity of fruits. This treatment
increased the enzyme activity of ascorbate peroxidase, catalase and superoxide dismutase by 9.04, 8.18 and 44.21%,
respectively, in comparison with the control, leading to reduction the accumulation of hydrogen peroxide in these fruits.
Thus, combined treatment between arginine and methyl jasmonate via enhancing antioxidant system, and reducing chilling
injury led to enhanced nutritional quality, maintained safe membrane integrity and marketable.

Keywords: Browning, DPPH scavenging capacity, foliar, storage.

* Corresponding author E-mail: askari@ut.ac.ir



v bis g Fojle e Ojlus palS  Sligenls Juite g s, ] Sen 5 0050 oYY

S Oloy Gl Wlaiuily plas a4 Conl ous
IRVER IR L ] IO PR H P VO

b S g aalanl o plgie @ 053]
Sassge jimgn ;0 dauSyn Fiwen » opdle
Ol 5 ST Syt dapeel b i JiSe
aile bl y 5l e Gl i 4 Cwglin jo aS
Sl i Wyl sege i (Sojle e Ol
clled Gl Bk 1 syl 0l bl
Oiysl eSS syl Glul slaw
Ol s 3l el iyl 5 M55
Zhang ) 00,5 5,84>95 10 (So5le s 4y Canglie
(et al., 2010; Zhang et al., 2013

Lo el b Sy K gl o
2 i S g o by 5l b S op)S
a5 ol 31 liial 5 o 5138 bl oY gaons
e Gl e ilie Sl SVpams
5 g ot o] GMUAE CaiS Sgap 5 (glanid
Sl g Ngame (nl )3 355 5l o 5 (2loord
Reyes et al., 2016; Martinez- ) cewl arsldss
S oleeds Slgewl> Je (Espla et al., 2014
S)ls g2y ol e slaplail o (BLS (9090
ogee 5 U5 laciend o ol Gliee rider Js
oS cewl ooy 3,155 .(Reyes et al., 2016) ail oo
Gl cge Slgenla e cdlsp 5l Lo
Yoo 18 Ul ogee ;0 (g Suid g (Soslerm Ol
5 (Sayyari, 2009) (Mollar de Elche) azJl (¢o
el oals (Zhang et al., 2012) 5,8 a>o5
5 Sl el Gl e s
5 9,80 «(Sayyari, 2009) Ul b SYeame
Chanjirakul et al., 2006; Chanjirakul ) olew g3
Lol 0258,5 (et al., 2007

hdsloe Sb Gy sln e onl )
Jee s o)) Giled S5 oy 5l 3
Cloyy 3l ey 6 y9abost b o] S 5 5 Sligenl
59 VY b Ul egee (Sojlorn Sl Gl
S)ge g azyo YD gles s Sl
5 o i b layles cnl BLS,1g 28,5 )18 o)
Ol slo,Nlis (lgie 4 saadllgopglle (e

o0

il e o aiFld eyl slooges 51 LU
adsl e olyl 45 amoe olis Fub saled
;550 sble 4 dalaie cpl 5l g 00g Ul IS 5 cis
oS5T sy b (Levin, 2006) ol atil b S
Jbo 53 5 ghee W) sga adgs b olpl jeiS
Iy 28bos Gloz 5o Ul ogee oaiiST ag (0 555
S Lo calize blas 4y ogun (pl Sljolo l5ae
)5S o olpl e adg LUl el eml
Glale g 3yl Hladib e ol g Al s
Sy o (S f Jgaze Sy plsie 4 Gly o

.(Anonymous, 2016) ¢.8,5 ,La ;o !
@ e Y slales o Ul sbaoges (5 IS
dul s Gy oad S g iy SelS
9 Slads coiS fals (2B (Sarws RlHl
Sl Joo een 4 09800 roge gyl
slalos 55 oyl o lgSs ENae ol 5 e
O by oe B 6590 Vb Cosb) 5 b
o ol sles yo Ul sbese (sl J
odle al weles Fojle s Oyl (Do 00l
awgy S5y oS slosed ol (F3jlep g
S sy & Sl Gl (xlan (S8 8
5 o JED! 5 ey 45 ailse gyl 5l b
Gy ¥V Odeds wgmadio a0 Vo gles 4y ailo
S, Dppeh LB @M Wgbpe el (Do
oaisS oz glad ol sloged 5 o byl Sy
Pirzad, 2017; Babalar et al., ) ail o bzl
039 SR g (Sdrwg «( SOslerw Ol (2018
Syl sbcosgass 5 Jol OMSie ales
Opara et al., 2015; Babalar et al., ) <ol ,Ul 0500
So5lo s slo s malS Cgz 5:Sh (2018
o ST s 1al381 5 05 (slosed s
ozl il glaylas 51 Sle,lil oloj o LU
(Kader, 2006) oab ]S jiwesl L sla,Ll
e ¢ sl Sebocdlos asile L1 51 LS sloyles
S sl el e liyents
Mirdehghan et al., ) syl L «(Sayyari, 2009)
oolaxwl (Babalar et al., 2018) 55,1 «(2007a



OFY VE- v 5l ¥ 8Les Y 5,90 ol SLEL psle

O b a5 loogee (59, (Ysasheo /¥ g /Y /)
Wog odd il Jelre il al> e o lacdale
20,5 Jlosl aids Ve Doe 4 (g)9abge O jg0n
30 ogue olass wae VYV e 1o slogeo IS olass
Sl Cug o 50 ead Sl ogre Slasi g S 2
Sid g bogas o el 009 D3 A b3
g o0 (6 eSS ol glem yo el Vo e 4 oy
30 slel ozl 2 (sl vue A slaws 4y oges Ll
Loalom 4 g wod aildls Sodl leda
-0 (oo Cusb) 5 ogmmdes a0 T 10 Lo
all laiole;] i elel paxl el ss e
Sloged Joli) (Sojleyw aFli (g ,Sojlul b o
e (Cwg 59y F8y98 5 Sy ool ad
e Sliganler e 5 5] ol Sy At
9 b ol e (nye Olye 4 cdale ool g o
g cdale g sals o ouls (g Soslul Glas ady
oo, T dioe sl ol (5 So3lal (sl s 5 Ayl
ale Ol ol jo e o 5l oals lax slacasy
Olej B ogemds a2y -Ae slod b 5058 50 5 e

Bl (5,455 (5 S eslul

SOy sl
o>l o (Chilling Index: CI) Sojloyw >l
5heslatul b o jlus e gomaz ;o b ciales]
Ol (P30y08 o> 1 g W35 anule 5 Jge 8

ul.uo.d ‘) ‘;Q)Lo)...u pj)/l.c as ‘S[LDG}:A J‘.AJG)

I - (S 35ko pw 4z 0) x (0 g0

Gl o IS sloogao dlasi x ¥)

5 O loged Gl ol ) (Sojlew @z
Osn (¢ 5l aile a5 Cal YU+ 5] (g (0858
B BYF (Y o YO BV s () e Soslopm oo
(Wang et al., 2006) oo ,5 b+ 3 i (¥ g a0y
S5 anp cble (Sojlope (2Pl il »
NV iy Sliseslr e g 55, 6 )lesd
et 005 (6503l Slho dudy 5 0B st Yo Lo

5 PAL (law il culad ( codbginn lae cullw
il St ysS] o pilinssis] o 18 of jom 4PPO
Rl S lapl (oSl et b
deSTys 59,000 (50 ol jas 4y SOD ¢ CAT APX

D88 L8 obsloyge i LS lgie

b 9 3 Mg
30 o5l ude o8, LIl A L0 o regh ol
Al bl ol liwyes Ul olados oK)
Slganl> Jite g o] 6 )less S 5 (2L Jslne
g Foo Ve Jolss cils alo o jo calizrs (yloj a0
B ey 25105 (sl sy 8 59, -
VY o BB sels olge JSlos> g sy VO-Y Le
9y bl sy dols ol plxl oges (o) VO
Sl 5 03y ¥ oo, g e ¥ ek,
Olalejl 0 plodl aie jo o anty —gsr O jpon
JoU slaSsl )b JB s sl o json
Sl ogee 0 sl YV (g, LSS YL ol
L yao) clale ¥ 0 &:-33)" Jolis b ,g255 .ol plox]
L ya0) albo,w 0 Sl 50l bz sla
jj) \Y’ 9 Q’ s?’ ‘Y" 5‘5;L40)L~.;‘ &5)*0 uLoj
el Ll ehiea e (S,
3 Joloe a4 SN 6 lad o> ol 5o Slgewl> Juie
o LSS e 50 ke o gl ol @il csle
g ob ays o clol asly Glyiea o5y
Szl alpo b oSy g boges 59, (Shsle
IRl S (B dsle ploy 0 285 )90
solazw! (Tween-20) AREINTY )| J9l>u g5>;‘a~; ol
g Wad by g)d s, oy 0 ogee
sl 3 e g o3l Sy (S S Loy (sloogae
4 aloldl g wad obdl glew g (S sl
Ao 5o Jles Jleel 51 8 ol Jlsl oK les]
)‘)SJ 9 )Lo.u }Q )‘ 090 Cld Slows sw‘é).a )‘ B
adllae 5550 by (yloj )0 Wogee (S35l Hslaieds
walis b ya0) ngjl LI RYVIS1 INEWER P SR Lt JU g



B g (Sl Oyl alS  Slgenle i 5 iyl 310 Sen 5 0035 OFF

byl gpSoilal eSS Lo (umol g—l FW)
plxl (2004) Nakajma et al. g, 3k Slos 51‘5.;_;]

Gladi5 CuinS 3 PPO PAL claps 5T codled

sl
cld s ol pshie 4 bdged  (6pFo)lac
Nguyen et al. g, ool 5y PPO §PAL slags ;!
o> p PAL 3l ol as slxsl (2003)
So e oeFen ek Slbew JoesSs
ke (umol cinnamic acid mg' protein h™') cels
2 Js09s5es ey PPO 3l colad g ws
5,5 4Ly (umol mg’' protein) SS9y pyS e
IS s s Bpme oslinad b IS J25 s
PRk o 5 B e bl Gl
28 ol ogee 06 (g )5 Ve p el SIS
Sgls by, 5l bmilewgs! (Chen et al., 2008)
z % (2008) Chen et al. lawg a5 oi b, pH
)5 e oy o pslwgtl jlade .l sas sols
o 036 039 p5 Vet p eSS Ynanln
Oy b IS el SpsSl Jlade 08 e
walis Byre g pewly jem S Ly (e b

O3PS V0 S e g L85 D50
(Sayyari, 2009) o Lo ogue 03U

bl Jlxi g & 52
obel S3le 5l oolaiwl b beosls Jdow 5 a0
3 Sl awglie b plosl VA ass SPSS
g0 duo, O i e o Tukey RIS
SR ps 5l loged pay Gln ies 285

b oolaw! SigmaPlot

S5l
b Slsanlrdeie 5 o)) Gled oSy
0ol o doye S il maw (o (5)ls S
Sogee 10 o> YVIFY i 4 Sojlem o)l
Cowl odds ools Hlas V JSKs jo a5 jebles s Ul

sl go09lle 9 gt it
Lojgde Sy a5 7 (G etd spSoslal sl
ogen 332 T plginl Coond 5l S o 4ty oz
YO 0 Cuwy loaSs ol ailey IS5
£ 51 o A8 18 o F Jymile sl s
2 e Ve Zee b SO L o) o 4 cele
Lo Jslono (405 EC) eyl (S, 250 Colan e
S S olal Metrohm644 Jow) zicwcolas olKiws
VY oo o ladiged gol> Jolore L .0l
o g b oS gl ai B Ve Do 4 g 4z 0
el ¥F Goe 4 laxe gl 0 65,18 5
92,5 SSeal Jsbone JS (S 501 Calam o g0
Al dwlre w3 Joo 8 5l eolaiwl b ggy i wsjo
:McCollum & McDonald, 1991)
(20,0) (Sg s =

(adgl oSl cslon [ S (SO oSUl colan) xY -« -

51 eoliiwl b awaddlsopgdle lade (g uSeslul
o9y Sl eslaul L (TBA) al G 50, bgs
Ole 0l plxl (1999) Hodges et al
6 035 e 2 Jsesil e  amallgopslle
A ole (nmol gf1 FW) o400

ST 5T s 9 oo 35T lad
£ 0 oSl Gl T codled (55031l (sl
PH=VIA) Voo doo B+ Sland il o1, T <l 5|
L] PVP 0o 3 ¥ 5 Vga oo +/Y EDTA (sol>
Ao Ve Saedy 590 WWeer oo b s 0l
9y 0)bas 5l g o Genks il gk a2 )0 F (sles
APX (slap 3l collsd 5 IS ety 55503l sl
(Nicker et al., 1998) o ocolatwl SOD 4 CAT
53 bl 52 SOD 5 CAT APX (claps ] cellad
b 3l ol ol (g Seslail (1998) Nicker et al.
U aidds 10 (nfgn p S e 2 Jyeg S o
ool gy Mas .ol le (mg ™ protein min’!

sl o 5l g (6 u503l03(1976)  Bradford s,
S0, Jade a sslil 5wkl lsic 4 (BSA)
5 &b (5 mSojlail (1984)Patterson ef al. g, (ywlul

ogee o3l 039 £S5 2 JgegsSee e p ol Hlade



NN VE- e 5l o 5)Les Y 850 ol SLEL psle

SO5le s adlin el paige cale ol casoa slbo bz e (Slylal ly o clidS L
Shigalr Jato b Vgo oo ¥ 56531 (8 o s 5 Slooges Js Sl Gl oo aap o (Fojlerm
Ol Gologne jsbar &5 odg Ve loo +/) 4l o Slgemlrdite 5 i)l b ooad Lo
S gl b awslie 10 608 (SOl o)l Sl Sz e gpSolal slagle
Slae gy cplplo (FV JS8) cwl azils ol a5 (5 ebds wils valds slaoge 4 Caws (5 ieS
Soless w5 5) aige cbale g ald G 5T oslu] boiye (Sojlerw (alh (i (n i 0)93 2 50
N lgenlrie b Yasde Y o) e 5l Gl 2%eS 5wl glaoses 4,
205 i (Ygo Lo Vaedho 1N Sbgonl fito b Yge oo ¥ 3]
0.8 C— Control
Argl Mjo.1
=== Argl Mj0.2
0.6 |72 Arg2.Mj0.1
e | Ag2Mj0.2
£ 0.4 -
:
Q
0.2 -
0.0 T

Storage (days)

S3lo s Syl i 2 (Vgadoo IV 5 1)) Sligalz Jito 5 (Ysokoo ¥ g 1) 55,1 31 5eSiles dagliin ) IS0
U”"%‘“‘“‘L" a0 f:lz'/(b L;Loo L ‘stLa)L..J 39 VY (5‘6 )bl L5Lb°9'.f"°
Figure 1. Mean comparison effect of intraction between arginine (2 mM) and methyl jasmonate (0.1 mM) on Chilling
injury of pomegranate during storage at 4+0.5 °C for 120 days.
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Figure 2. Effect of arginine and methyl jasmonate on the preservation and marketability of pomegranate cv Malase
Saveh in control and treated fruit during storage at 40.5 °C in the last period of storage.
(The above image refers to the control fruits and the bottom images refers to the treated fruits).
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Figure 3. Mean comparison effect of intraction between arginine (2 mM) and methyl jasmonate (0.1 mM) on
Electrolyte leakage (A) and malondialdehyde content (B) of pomegranate during storage at 4+0.5 °C for 120 days.
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Figure 4. Mean comparison effect of intraction between arginine (2 mM) and methyl jasmonate (0.1 mM) on PAL and
PPO enzymes activity (A and B), total phenols (C), anthocyanins (D) and DPPH scavenging capacity (E) of pomegranate

during storage at 4+0.5°C for 120 days.
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Figure 5. Mean comparison effect of intraction between arginine (2 mM) and methyl jasmonate (0.1 mM) on APX (A),

CAT (B), SOD (C), H,0, (D) and ascorbic acid content (E) of pomegranate during storage at 4+0.5 °C for 120 days.
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