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Effect of Active and Passive Modified Atmosphere Packaging on Quality of
Pomegranate Fruits (Ponica granatum cv. Rabab Ney-Riz) during Cold
Storage
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Table 1. Total phenolic content, total anthocyanin content, ascorbic acid content, and antioxidant activity of
‘Rabab Ney-Riz’ pomegranates after 4 months storage at 5°C + 3 days at 20 °C.

85 Js 5 Oreilmgis] SWNN ot ON| PV
Total phenolic Total anthocyanin Ascorbic acid SlornST T
s content (mg100 mi-%) (mg100 ml) Antioxidant
Treatment (Mg100 mi) activity
(%)
sl3T slgn 94.88 bT 26.24 a 11.26 b 87.54a
Open air
Jid i sl i jaes] 98.45hb 27.24a 13.04a 83.46 ab
Passive MAP
JARRS WY 106.82 a 19.03b 12.39b 80.13b
O21%
JARRS 1 97.53b 20.60 b 11.57b 80.50b
O23%
10 oy 99.47 b 16.58 c 1156 b 80.91b
O25%

TThe mean values in each column with different |etters are significantly different at < 0.05 using LSD test.
s Sglie (615 sixe jeboay 10 Jlazs o ;5 LD (ygojl obul yr sl o Sglie slacs > sl o5 5,2 slooySibos T

090 § Comgy Il Mo ,yd (339 GublS

039 el ol 5145005 oo 55 )] ldas 5 6,all unS (Ll s ogie CueS GRalS 938l ()35 rals
39,5 e 9y B 1t )l Sl 5l 5 (Sad Sz o Sopeh wile placel s osee o Bl TN ¢l iy
olas aJkY Sy wWud (6,10 oo ¥ i (gl wgaedis 4z 0 B glod yo aS Ul slaogao 39 LialS ws o (YY)
3 s 09 ol O ) asdl oo gl 3 gy A8l (glylo 15 aitiis bl (58 ralS a4 Ul glaoge el oo ools
GBI 5O 35 sr gmae oS syl 5 (o b BL sl gy crl 5Bl o0 090 550l CodsS S slacde
S lsloges Jobo 5o bajless den sl g <8l (8l Gloy iy b (c2al8l &0 Ul slaoges ()39 20 ol
25 B &S )l oo (b )0 o5 Wivg: (59 SRALS e iy STl ol (slge slreses sl e (oS &json,
8 Sl oS 5 85 slaoges i3 Sl  bie 5 s, T PR Jaie & 505 oo ¥ 3l oy 5 2l il
Sty LSl opee (139 B cres (gl aine 3l Lol () 5] 1aS) bl ualS (gl cine yob 4 didgs b el
sgaca |y o S Ll il ons icadl 55 ol slbogas (sakskins 45 sl 00d il5E (V Jgo) 0k sanlice
(FY) 095 o0 oloml &Sy U310 50 0bj (oo Zugb; g )l JLad Sy a1 5 05le oo

oS ailge o Jon 8o a by (Semdly Y (6 200,35 05 (s 4 Loty (o 2l 00 05 2Rl 0d o8
S0 gleadl U yrogis ol sleases coul oo baaswy J51s 1o Of sloo,d o515 5 cond Cusb, (iuli8l el
ool ganeds 53 Widgr 00l 13 ndlgl y 4 90 SlacSL o 1) g uily 03, sl Ul a5 (V) ol SKaagiy

Chinese bayberries -\

oy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.7.4
http://journal-irshs.ir/article-1-267-en.html

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

[ DOR: 20.1001.1.16807154.1398.20.1.7.4 ]

OJ/)' L;‘L"

oo o ylotne jobody Lol aitdlas (6,056 Woges T Jlaie yy ol5T (slgn 50 (55l 5 0ad S5 Shnail (gl Lo
e (i 45 5T (gl (clmoges isls Ui | Wogas o33 LEalS 5l oolSinsl 45 (glogass 4y Ao | Cansgy ]
Sl e s e ol Laases ol (o VUSE) (V) Jgo) asils 1) Cawgy o Jlade o yiaS Ssls plis |y (59 tals
Coms 4 Cmmgy 5l ol G2alS aS canl gos 005 0 & j90 Camgy 51 s «ol alS S jsbay (YF) OLS e aisbe
De s ol 53Rl bails Ul Ol s o caws 5l Gl cangy a5 Sloy SYeb Ll o g 05ls bled g

- ’ o
‘j!: - - E
E
=
=
£
=
B
At
=
E
3 { - -
-'iﬂ | '--..‘;____ ____T____ ‘/—--,’—#
jlg. M.;——J‘I/—X‘r— : !
g
k]
=
’g e
=
-t

an

= €

Total Anthocyanin (mg! 100 ml) 15 -l gl

400 = Jﬂmhh i |
e e —
I-I T =
1= J_ _T :
10
) T
P ‘
=3 S
=, L' = ‘_ik
T ‘ e T\.%\
g R
: | -
g N >¢\\J|K S %
ko T |

Storage timel month) (sle 3 4l jLdl Do

Fig. 1. Changesin the ascorbic acid content (A), antioxidant activity (B), total anthocyanin content (C), and total
phenolic content (D) of ‘Rabab Ney-Riz’ pomegranates during storage at 5°C + 3 days at 20 °C.
Error barsin means represent standard error (SE) of the mean values.
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of the mean values.
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Table 2. Weight loss, peel moisture, juice content, total soluble solids, titratable acidity, and electrolyte leakage
of ‘Rabab Ney-Riz’ pomegranates after 4 months storage at 5°C + 3 days at 20 °C.

059 Sals Camgy Cagh ogue o sl> slaosls BB sl oot
2 les Weight Peel moisture Juice S Jsloee S ONEL
Treatments loss (%) (%) (%) TSS (%) TA (%) EL (%)
NABPINS 6.39at 68.04 c 28.45ab 19.33ab 0.49 ab 57.34Db
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Jlb i a5l 5 sl 076D 73.30a 3067ab  1983ab  045a  6393ab
Passive MAP
JARRS | 0.81b 71.16b 31.50a 19.83ab 0.43b 65.96 a
O21%
JARRS WY 0.78b 74.18a 26.72b 20.17b 050a 64.03 ab
O23%
10 s 0.74b 72.46 ab 31.65a 19.67 a 0.46 ab 67.75a
O25%

TThe mean values in each column with different |etters are significantly different at < 0.05 using LSD test.

s Sglie Sl sine ysboas 10 s 10 LOD ge3T Lolol yr aiil oo Sglite o > (slls a5 g o o ol
ey' . RS

Jr=sS bl i 50 Laog e (goidins a5 > 10 .000,5 anlive olj] slen (slaoges Cuvgy 10 g s lake oy yieS
6)‘%53-’“ ;';3[3:3 axusle |) O Sl )|..\.E'u O LS)‘“A‘QK; ole ¥ )‘| o (025% 9 O 3% ‘021%) Jl;ﬁ 9 Jl.d)...c )Ml
oly o=l 51 acil oo sloads bt ot ls S <t (Y Jgoo) aid sdnlive ol S s jlos (g0 i
PR S ST VS (Y‘q sYV) [SEST- 1) )‘)J LS'l_’))‘ OSy90 ‘) Lboe.:.n uSlJ Sy 9 ‘;O)Lo).w ).1‘ B 6‘4.._‘>Ls slae ‘;....»5..4 u..&ls
(\Y‘ ) w‘ IR U’“")‘)f LQO?.:.A )| LS)L)-A.AH 6‘)9 k;\))Lo).m LSLQ:\JL..MJ u...@lf 6‘1.' ub )...uu )Ml

i blas )8 Sl a0y oads JyuS jhuedl bl pi 50 a5 ol5T Glgn (slogae aS ols ylis idgh ool (slaass
2 68 Jldyed g Jd 4l s el Lnlyd o gunaien 00 Ojle 4 b ol (L) (Gar el Hlade o ieS
Cosgby bl g Laoges 4 (Sl b /gouel b Y youns 45 09 o 03) (s ol aLBIS glaisl elid g ,lab
w.(b‘)_Q J.a_w.w‘ J)—&-AS Lgl_m%_:.o 6‘)" & o Lssy [ .laa‘}w 9 Cal 00 Lhcw Cwwgy )‘ kSQL’f OJ.A.UJ [P u.CL» »)Lx)


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.7.4
http://journal-irshs.ir/article-1-267-en.html

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

[ DOR: 20.1001.1.16807154.1398.20.1.7.4 ]

"%Jw;@;cjwo.woabﬁr,;;‘ i "‘/4’64-3-.‘%9;1’/

sl ogee sladias J515 55 (5508 (oo Cugh, Luly5 45 Llohid azil s (FF) o Ken 5 PeSiS assliz aul 03,]
adly sl b okd 4 Caed 5508 (S5l asli g eS 0l s lade W0y 0390
> b))

g el gl Ul Clalls ol el ool ool Las ¥ Jouz jo sw 02U, palis 59STy sleass cw)
b 53 esdgm ) 3 Lk 5 0 6,45 ola ez Jsb 3 selilslsanal ol s 5o JUubyed 5 JUab iy
ol 0 i Lol ey S5 oawline aidly yuotd jauod! glo land ol 00 s (40 gre Dglas aile Jlauly Slo,Lil o
J=B gl a4l s jhnedl ladinn b pgd ole Sl G 9 8L ol ()l Job )3 a5 @ 3l slsa (slaogee
slpoge Wiols ylis as (FV) Erkan 5 Selcuk gloazil b 38lge g cpl sbdazs .wols las (P=</0) glaka>de
1y 055 a3l palls 55, 1Y+ b oz ofjT (glsa (slaogen (Jg 59, YA+ b (ugmmadio 42,0 # (slos ;o MAP Lyl 5o Ul
S 5 ot 8 N (g5 MAP Lyl 10 sgmdos 4250 ¥ (clod 10 a5 Jsb il o3, (slo,bl bl oo ctia,S Lai
S Ul ol a5 el oad L35 (V) wioges L 1) 095 ol alls aal b duslie 1o o e 53 S L ole
by 9 g 4250 A Sled )0 (6,leSS an VY o 59,5 o0 )18 Cemgy ud sloged 5 09 e 36 )
a3 Ve sleo b gladl joe 59, V oSS 5l gy (Hg 939 w39 Llo 1) gy j5L 0503 Loy it 78+ (oo
5o el oL ol (Vo) aosls cws 3l 095 (g 1L aalls sboogus plod Y+ U PO cod Cugb ) g (wgmdo
Cel ¥ oS (633,35 cle ay aS Wil pe a1 janast ol gladl a4 bogy e Bl o jheed] glaaiis
ol 0o aien A31s il g ogun o o JbBu o pals § cogh, cuslsl

Laasla )bl 55 5 o cpab (255l 000 2 5)logime 1 5 mogee SLLLI (7St Clale (glo i 5 (aiains g5
Lol ca0 )5 S Laasslo )Ll 55 5 g0 uabs a5 51 Jou8 LB oLl o a0 p,lez olo B ol5l (lsn (sbbogas .oisldS
)l sloo o Gl pow olo b Jlad s a8l jonss janell sloogae 5 pgo ole U L Jlad aidly oot jauned] sloogee
U 428l i35 innnd] (clodns )0 5 0l LS Wogeo mabs ailie o551 53 aails Ul ) wiogy gy 5 pabs Joud b5
Obe Ol Sty 5l g)led widgr Joud BB oyed sl pylezr olo U Jlad ot axdly jois jhnedl ladiny ;5 5 pom ole U
55,5 6,05 ol; COp Ly g oS Op Layl s o a5 bl o 3lisl o o)1 coloailo Ul 5 U1 ygaas 5 oanls s 4 losgas
cle 45 )18 slacaS 5 5l ool bl s st S pianedl gldatn ) 45 Cansl o 08ls HLis iz pm (F))
Slaazt (7) 9,00 0925 Loy L (sonine atail ) o5t Sliwl 5 JobT cadallin] Jo aiilly oo (sonlo o dgs 4]
sl gl ;5 5,005 ploj Jsb 50 o] (2ol 5 oges SLLI (5T asl ile a5 smo o (Lt ol g3y
Ayhan Laazsl ol b alie ol o Ul slboges 1 (6 ymast (slcaslio byl 00iiS paans Jlabyul 5 Jlab 4Bl yonis
ails ol3l glar g dun ;o Bg,b a4 Cad (6 56S 02 Slade a5 slaaius ;o laasls Ul og0 0y 0 p0d (s i (O) EStlrK 4

3ged (91551,

S5 4o

S il egee SLLI 3 oal sboml (5255 ST (69 5 99750 ST a8 5 a5 3l LaS gyl slvass
Gty )0 Lgad & jgody Op 515 5l oolaswl )Gl iz oo el ails Jglae sl yil g CutnS oijl slocoS 5
olad o sloul aiy slad o, Jolws dayl i o uais 5loads a8 5 1, CO2 iuli8l g o ls 099 00l [ puS jauesl]
aS ol an Sl og walss day IS jhened] dinge o8 5 Sale 0uiS s i JB1 )0 Oz e ke jlade b
sl Laoges slp Jo3 JB 1uf (20 % 0305 5 53l e Ll yd pgo ole 5l g il cnl )0 Oz 438, )5 &y lacdale
21 o5t acpgy S ble (s5lon o bl 5l 6 S ol sl JUl 5 Yk Ll 0 b el Y (i Slo o 2 390

g et Lo s

4


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.7.4
http://journal-irshs.ir/article-1-267-en.html

0.)/)' Ls.@a

Jsb 5o olil (slsm g Jlub axdly ;s jhnodl Jlab od adly ot Jieadl 15 5055 by o8y bl (o (5T Jor

gk 42,0 Vo 6lod )3 59, T 2 938l ugemndes a2 )0 B (slos ;3 (55l ole ¥
Table 3. Sensory evaluation of ‘Rabab Ney-Riz’ pomegranates in passive MAP, active MAP, and open air
during 4 months storage at 5°C + 3 days at 20 °C.
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V‘-‘-"-‘S LSL“)L.:-'*" (oLo))Lr.?‘ 0,99
Quality Storage duration (month)
parameters
o ,Louss Treatments 1 2 3 4
ol3l slen Open air 50a 4.3Db 35b 32b
ol b e a2l k5 i Passive MAP 50a 46a 45a 45a
Freshness
JANRS WY O21% 50a 47a 46a 47a
JARR oY Oo 3% 50a 4.7 a 4.6 a 46 a
YRy Y Oo5% 50a 4.7 a 46 a 45a
ol)'] Slon Open ar 4.7a 4.7a 43a 43a
Jled pué sl i o] Passive MAP 50a 4.6a 38b 35b
o Ul S35 TN ] O:16  5.0a 42b  33c  27c
Aril color
JARR oY O23% 50a 40b 33c¢c 27c¢
YRy Y Oo5% 50a 41b 3.3c 26¢C
olT lea Open air 10a l6a 17c 18c
Jled pué sl i o] Passive MAP 10a l6a 21b 32b
o 1 s Oows  10a 18a 32a 38a
JARR oY Oz 3% 10a 17a 30a 35ab
YRy O 50 10a 1.7a 3.0a 35ab
ol;T slea Open air 50a 4.7a 41a 42a
Jled pué sl i o] Passive MAP 50a 4.6a 33b 27b
Ta:l: JANRS Y] O21% 50a 45a 26¢ 15c
JARR oY Oo 3% 50a 45a 27c 18¢c
YRy Y O2 5% 50a 45a 27c¢ 1.7c

[ DOR: 20.1001.1.16807154.1398.20.1.7.4 ]

TThe mean values within each grouping column with different letters are significantly different at <0.05 using
LSD test. *Score: 1, poor/non, 3, acceptable, 5, prominent/excellent.
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Effect of Active and Passive Modified Atmosphere Packaging on Quality of
Pomegranate Fruits (Ponica granatum cv. Rabab Ney-Riz) during Cold
Storage

M.R. Safizadeh*!

This experiment was conducted to investigate the effects of active and passive-modified
atmosphere packaging (MAP) on quality attributes of pomegranate fruits (Ponica granatum
cv. Rabab Ney-Riz) stored at 5°C for 4 months. Fruits were individually packaged in a high
barrier polyamide/polyethylene film under active-MA free of CO2 (1% Oz + 99 % N2, 3 % O2
+ 97 % N2, 5% O2+ 95 % N2), passive-MA and open top in air. Evaluation of results showed
that fruits stored under polyamide/polyethylene film had the minimum weight loss compared
to those stored in air. Titratable acid content was increased in all packaging methods with
increasing storage time. Titratable acid and total Soluble Solid contents were not influenced
by gas composition. High O> atmosphere (open air) well maintained antioxidant activity of
fruits. Contents of total anthocyanin, total phenol and ascorbic acid were affected by the
storage atmosphere and duration. The Highest content of total anthocyanin was observed in
samples of open air and passive-MAP which increased with the progress of storage duration.
Total phenolic contents in fruits were the highest for 1% O packages which had the lowest O
compared to the other treatments. Ascorbic acid content of fruits was decreased with
increasing in storage time and revealed the most reduction in samples stored under 3 % O,
5% O», and open air.

Keywords: Anthocyanin, Cold storage, Fruit quality, Phenolic compounds, Polyamide/
Polyethylene film.
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