il 3 51 e (5598 9 (559092 30 Ae

Ul ogee (SlasmnST B Cllad 2 Cowgy (S5a (Suiid Cadls 2 51 (g ylowd 1
(Punica granatum L. cv. Malase Saveh) gl ,lil 2,95 b

A o ] . Sy A N )

PV jUlw T69d ) S S Slodbw e ¢ ory (Jg

Ol (s (s ol (g5l 01l ( SLEL psle 05"
smolaie@zNu.ac.ir: Jstus sty

oS>

o8, (Punica granatum L.) ,bl ogee caild p jl o yos g G g Covgy S Suid Hlowi 15U byl yobaie 4 Gimghr o)
)8 ol ax o ¥ glod b (gLl o ) S5 aw b (dobay MolS 25l B j> 595518 & jqumdy 3] Jidrg s o8 )5 jguo o9l pulo
OMD SS9 Camgy (SIS (o) Cavgy (Fi (Suid haw 93 Jol (wyp )90 lo A8 Ll o> MDA (s Cugb)
Sloplil joy Qe g8 & slayloj 0 Slas (6,500l 5 039 (3,5 Bl da > VoY gloa b 5U1 (glod )3 59, Ve oo &y Cuwgy
{(SOD) ;b gauy Sy iilo SlaunS | sl 3l Cillad g Sy gSslagusl (a1l byl Jid J) Glao .85 plox
G390 b gy (St log &5 ol L5 Limag b 33,5 L5 oyt 390 (APX) jlagusSTycslyysSsl 5 (CAT) 3YLIS
5900 b (1l bl (Il e o ol sl oad Slojlil 090 (b Sl o0 3 (&S sla S 29 g0
ol Jocds (6,5l o)Ll 0,95 b SuygSunlipn] lime (g0l 5| (Sitd s o slbogae ;D priomed ol odd Sloy Ll
Called ol Hlog (cboogue 40 oyl 1 ogMe ol ouds Lats ol clroge 4y Cuni (£ YL Folaw ) g.iu)sinM‘ Slgize o
Cab b I3l s & el 3 5L pobw 5 18l (slasges b duslia 5 APX 5 CAT SOD jlipus1 ] (glops il
5 )38l o oo yob 4 vy S (St e cih plo Gl e Coles 5l ord Hled cou glaogae p> ST 1
Lol 04 D s )Lu‘ 2 d)‘J.Q;) 093 A_SJO )U 0ga0 614).).3.5 l.au.b.{ laas

ST T b b sl s 3l e e Sloylil oSy aSusltmsl ¢ Sl 5T sloes 5T 2 galS (g0 519

Aodbo

25 g ST bl ol ey o] cuiS 090l a5 Canl ol o slrogae oyt 5 Su (Punica granatum L.) ,Ul
3 o o Lais )3 age (i85 b lunST 5 (Ghasemnezhad et al., 2013) ol 48,5 )15 av95 3590 jlwn (Sl puo
5 2l SV aiile s S5 (Y ety U] Gl ] conols 50 T (la SIS0, 5 smlinnsT (slaan) )
lo e L;Lmuixf\ﬁ jl.é] 5l d)*fﬁb b g Mgus oo Jis Oj,,..S\ Lgl.am}; B e @Sy Og.] 3)b bl u;)\/&uy
ST 5T cld cusls 5l L (b Ll (Aghdam and Bodbodak, 2013) sl oo cuiles i yaiinnsT 5l oislus]
Syt ol U5 S 50 9 b sloig) 2 10k oo (1l o 5T g (Sfel 38 Sl 5 sy lmigel (B0 Sy
S Suid sl yogy o gene e (5 me 13 3,8 S .l A58 390 sl Sloylil b ogee (glds cunS Las o
)l ua}uwo ul):uo LY g_j w&lf ‘GL.CLJ uY’\a}u u.))f Sais Jel u&)lw‘ aliuo MLL;Q Lmoy..o 9 ‘_s’l*"‘t"" ulJu.Js) ‘L;)IA.C .)|9.o
Cawgy (S (10)S Sulid 055 oo Ujgo 58 lgn LS i baas g cldld gy 5l s yes Sil58l CBan b oS abh o dols dlge plaw
- 0l byl g S yeSlipnl (clgime s cow b slod y3 3,5 Suis wwl b (Vega-Galvez et al., 2009) 50,5 Jals 4
ol 0dds Sl

595 9 9o

Oy @) pac Jg a8ty — Y€+ oloygr oead VW U VE — ol (SUEL ogle 8,508 (ymoa jlga


mailto:smolaie@znu.ac.irنویسنده
mailto:smolaie@znu.ac.irنویسنده

A il 3 51 s (5598 9 (559090 34

0l il oyl Gliw o )3 6yl (L 5l Al V8 (gladoss ) 5l ol g5 plSim g o5l ulo 03 5l adllas 3)50 (Slnogue
4,8 Sl a3 Vo) clod jd (6 S0) Hlow Jlasl 51 oo s Jaitie olfiolej] 4 jlow plowl s aboldl g b ans
by Cas (gyldpdiaed 9 0,5 ate duo > AR aus Cugboy 9015 il dn 0 ¥ glod b (glailis yus 4y Woguo (59, Ve ke
40,5 Bl ax Ve (glod 10 5o dw Gde 4y brogro Slas byl 51 i (8,5 sl 59,40 550 &0 Jloj Juoled b il
Dehghan and  Luwg oai ) DPPH g, 5| SlwaS] sl cud)bs iomuw clp 505 (o)lnSS (clamid o lois
el sl (DPPH) yjlpet iy sSs=) Jsid oY oV 51 (sla JIS00), Gl ayly 55 sy el - eslisl (2012) Khoshkam
Uioww <> (Terada et al., 1978) wi sl Jgdgan] Jgidg JS co-F oY (S5) odlo I S ygSawlml lime b)) sl
g land 3L 51 (APX) jlamsT el oSl o (CAT) ;YBLS (SOD) 55 gomsd il pgu alas 51 SlhiuST 51 slags 31 culled
a3 8 plogl _3olas Mol )b B 55 516 & g0 4y stlef] o odlisal (Y-1F) e 9 ZNANG Lausgs 005 &) 3o,
CppieS o905l g 15 b uSile duslie g osd jJUT A/Y aseus SAS l58le 5 5l edlil b o yiolojl 51 ool Cawsas (slmosls o
20,8 sl aoyd 0 Jlein] pdaw )3 (LSD) Iy e M3

Yo Jgb 5o bl sl e 00 jlo slbogse 3 bo, bl Jsl g, 5+ b (lismSTl byl (e3gm0 Sy odims ot ks
5 (203 YAIOF) 135Vl lo il g, QoY bl 55 il Lais LialS b lasi celbogso 3 ST b b UL 5o,
9 2li (clogae g Cavgy (Suid b odds Hloai (sloogee 4 bgrye oy 4 ST ol cud b ow (1oy FAIY) cpyioel
SysSonligus] 2ol (3905 b 00 Jlas] jlog ] il Jo Sy oyl g, R b SapysSaslipm ss (A) Y JS5)
&0)9in deol Gl oYL Sl WL el S el e slaege 0
hosse 1 5 (V72Y MY L00gY) Koyl dpsl lzse 315505 5 391 005 Jlog (sloogse 4 3o (YY/¥ Mg 100972
((B) v JS3) a5 oanlise salis

B A Ocontrol ~ MHusk dryness
= H
Ocontrol  MHusk dryness LSD=3.73

LSD=0.81% - 83
s : S 0 ;
T 2 ey )
on h—
230 b b g7 b .
in 75 et
an o
Eos c 2D d
= 57 z
2 % 69
5 20 g %
: =0
S1s - < 65
< 3043 6043 9043 3043 60+3 90+3

Storage time (day) Storage time (day)

oaimd ()L # oyl 093 Jsbo 3 Cawgy St sl lass 4 gl > (B) Syl (lgimeo 5 (A) SlapuT ol b o ol i =) S5
lloss cym I e OS] oaimd L Cglite By > il o (SE) by yuSilio 3l (sl 55Ut (g39as bolas P <0.05 waw 55 (391 I3 im0
b e cilisee

w23 ol lled im0 3L Slojll ) R (4 (0 3l g 9 8L GaI381 Slojlil 0)93 (b SOD i1 Jlad
Al clnogee 1 35 (YYOVY U g™ FW) w31 ol culled o (o ieS 9390 0aid jlow (slmoges 4 3laie (YOV/OY U gt FW)
Sloslsl Ll ey Yo b s cazaly oal38l W5y Sloyll Jsl 59, 5+ b 35 CAT w3l cdled A ¥ S5 s sanlie
Srombs(Ve/¥OU gtFW min‘l) YL Gloylol 55,0 L jo 0 pReddis sald clhogue ;0 ials ol Lol bl ials
sdnlie wals (glaogre g Cangy (S Hlow cov slbogre ;> i 4 CAT o3l cllad waw (O/YA U g FW min?)
w3 ol s L2l ) 63905 1 0sd et (slaogse 3 Lol bl L2alS oyl 6)95 b APX 5T codlad B-Y IS5 ey 5
b osd jlo cogee 1> APX 3l b adaws (YOVY U g™ FW min) s sYL o)l 0)95 (bl o cslond (¢S sl
C- v S5 s ssalie (glaogee ) 35 cullad o (WE/AY U g FW min?) oy 5oyl g gy (Sis

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



il 3 51 e (5598 9 (559092 30 AY

A e dro
B Ocontrol WHusk dryness s Dconirol - WHusk dryness
" ’ ~ 18D=68
o LSD=3.69 5 a
£ 19 &
= 2 )
5 ! b 2 el
715 b T o
= o us
o B 1 , ~
‘_. o -
e ! ke =3 b b .
2 - bt -
2 s a u
£ @ 130
o 3043 6043 9043 3043 60+3 9043
Storage time (day) Storage time (day)
c Ocontrol  MHusk dryness

. LSD= 6.56*

E 180

s 170 2

E b b

< 160

=11] C

2 150 a

&

= 140

2 130 e

> =

& 120

3043 60+3 9043

Storage time (day)
syl 4 2wl 3 (APX) C jlaslyelysSl 5 (CAT) B 3¥6 (SOD) A jbgamsdims] g w3l culld clyis Y S

stlie (SE) bpeSibe s utiul slas ,Silis (g39a5 boghas P <0.05 maws 15 951 15 sine odiind s # . lolol )93 Jgbo 55 gy S

s D)3 gu5laanST (ola 25 b olS ablie jd Sl i 45 odg WROS Gls Jstue bl 55 Sl 5T ptanw
-1 a5le o JgSlge Sy Jeli a5l piape 3dl gn BROS Gls (a5 sl i ls a5l
L;“)j)"c L51)>| )‘ Li'iﬁ u|9.\.c & L_iu)sg.ujwl ‘)Jl)JL..) VoUW U?)‘Ql p&b).) J?‘;"‘M 4 AM:L'L;Q a).\.c 9 LmJﬁngs cub)9im1
Al 9Vl 3] adlas > S eS8 lie LROS Gls ) puditue job & Kl o Sl 5T g o > Jolxe
ol pdaw g APX 4 55890, 95b6lS con il it Cullad Cans ol 3] does 50 Ylaan! oads Hlows (logae S yoSuoliul
15b o APX 5 CAT SOD uiibo bagy 5l (30 Jolis a5 Sl 51w o0 351 51521 (Sayyari et al., 2016) sl O2
2 od g ol (19,5 SlaROS L olil (sl JISal; o Jatus lawa 3T ol 5yl Jshos (285 s 3 Sl Sl o285
O o g sl sl )3 39390 ST pow sl 0], Bls Jgzue SOD 3l bt gl cla i cos lalS
1,02 9 H20 (slaJsg90 H2O2 (sla JoSge 3L L 55 CAT ] Cilaie a8 03l 0 H202 9 02 (slo JoSUgo 4 byl a5
Ha0s (sla JsS)ge 43555 camms 03555557 St ysSolpm] 45y Lansgs SapygSasliusl 51 9,550 €5 by 5 APX Lyl o Sl
Ol 4 e Sl 5l claes 5T el iolisl ] adlas p> dols gols wlal p cplpls (Pan et al., 2019) 34 0
Slallas ol b adllas oyl 5 el Cowdds guli3,5 oo (lasdss cutS g Jolo 0,93 b3 Lo s o colys p 45 ous LROS
b Ul om0 ST 5l by 353 5 ooty iy BLS] &) gz’ ale bl s 5 e sloylog Sl 3y90 3 Ciliske
(Molaei et al., 2021; Babalar et al., 2018) 5,l> célls Sloylil 0,90

Ol (E“),a.culs ol — Y€+ dloygs e VY U VE — 1! GLEL pole 5,58 pnoddjlgs



AY Cwdld g 3 s (559U 9 (59092 34

&l

SV (P80 ) olie mlio g 45 pole aloe . 8lae 9 459l (Phoenixductylifera) oy o8, g5 lams] sl

Babalar, M., Pirzad, F., Sarcheshmeh, M. A. A., Talaei, A., Lessani, H. 2017. Argenine treatment attenuates
chilling injury of pomegranate fruit during cold storage by enhancing antioxidant system activity.
Postharvest Biology and Technology, 137: 31-37.

Dehghan, G., Khoshkam, Z. 2012. Tin(ll)-quercetin complex synthesis, spectral characterization and
antioxidant activity. Food Chemistry, 131: 422-427.

Molaei, S., Soleimani, A., Rabiei, V., Razavi, F. 2021. Impact of chitosan in combination with potassium
pomegranate fruit during cold storage. sorbate treatment on chilling injury and quality attributes of
Journal of Food Biochemistry, 00: e13633.

Pan, Y., Chen, L., Chen, X., Jia, X., Zhang, j., Ban, Z., Li, X. 2019. Postharvest intermittent heat treatment
alleviates chilling injury in cold-stored sweet potato roots through the antioxidant metabolism regulation.
Journal of Food Processing and Preservation, 43(12): e14274.

Sayyari, M., Aghdam, M. S., Salehi, F., Ghanbari, F. 2016. Salicyloyl chitosan alleviates chilling injury and
maintains antioxidant capacity of pomegranate fruits during cold storage. Scientia Horticticulturae, 211,
110-117.

Terada, M., Watanabe, Y., Kunitomo, M., Hayashi, E. 1978. Differential rapid analysis of ascorbic acid and
ascorbic acid 2-sulfate by dinitrophenylhydrazine method. Analytical Biochemistry, 84: 604-608.

Vega-Gélvez, A., Di Scala, K., Rodriguez, K., Lemus-Mondaca, R., Miranda, M., L6pez, J., Perez-Won, M.
20009. Effect of air-drying temperature on physico-chemical properties, antioxidant capacity, colour and
total phenolic content of red pepper (Capsicum annuum, L. var. Hungarian). Food Chemistry, 117(4):
647-653.

Zhang, X., Shen, L., Li, F., Meng, D., Sheng, J. 2013. Amelioration of chilling stress by arginine in tomato
fruit: changes in endogenous arginine catabolism. Postharvest Biology and Technology, 76: 106-111.

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



il 3 51 e (5598 9 (559092 30 AL

Effect of Postharvest Partial Husk Dryness Treatment on Antioxidant Activity
of Pomegranate Fruit (Punica granatum L. cv. Malase Saveh) During Storage
Duration

Abstract

This study was done to evaluating the impact of partial husk dryness on quality and postharvest life of
pomegranate fruit (Punica granatum L. cv. Malase Saveh). The experimental design was a factorial based on
completely randomized design with three replications at the storage with 4 °C temperature and 85-90 %
relative humidity. Treatment includes partial husk dryness in 2 levels (without dryness and husk dryness at
room temperature 20+1 °C for 10 days), and characteristics were evaluated at 3 storage time (30, 60 and 90
days). Some criteria such as antioxidant capacity, ascorbic acid content and activity of antioxidant enzymes
like superoxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase (APX) were evaluated. The results
showed that husk dryness treatment could improve quality characteristics of pomegranate fruits during storage.
This treatment increased antioxidant capacity during 90 days of storage. Also, in treated fruits, the reduction
of ascorbic acid during storage was prevented and the ascorbic acid content was maintained at higher levels
than the control fruits. In addition, the activity of SOD, CAT and APX increased during storage time in
comparison with control ones which led to raise of antioxidant capacity in treated fruits. Finally, it should be
noticed that, the partial husk dryness has effectively increased and maintained the nutritional quality of
pomegranate fruits during cold storage time.

Keywords: Antioxidant capacity, Antioxidant enzymes, Ascorbic acid, postharvest, Storage.
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