Iranian Society for

Horticultural Science
ol SilEl pole et

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

OFY) FEA L FFR cloamio F oyl VF alo oyl SLEl o9 5 psle e
g dlie

gt ol il (5 )TNl 9 Al gk el b GNi3 iy G
The Effect of Modified Atmosphere Packaging on the Shelf Life of
Estahban Black Fig

ol pelolis 5o 7 £ 515 ez 3Ty gkie I

G818 sy g Shgel Dliios lajles o) (ol mlie 5 (55,5LaS Sojgel § Dlinin 35 50 (55 ,5liS g g (2 Dligkos )
G398 sy g Shigel cnlinios lojl oyl rmb qlie 5 (55,58 Gijgel 5 liiod 35 e (ol ool lidios oSyl Y
(N.Maftoon@areeo.ac.ir) : s S Cuony < Jgime odinn gitt
VEYIBIYE s oy 2,k D FNNYIO sl o o b

oS>

g2 Gl ol il B0l 5 CoieS 2 (G Jhesdl )3 BlSie 655 DLeS 5 30 oy pSl> gl 5l Sus
ST (63 o3 Ve oy5ST a0 13 B) GL (slo )l & jg0as (459555 5 ()5 ST (69 ¢y 5mST slo315 alizes sloooyo
(3 5amST as50 0) G3 (59,50 doyd A0 g 03,5 AT (60 Qo0 ¢ ST 2o, B) G2 (59,5500 do 0 YO 5 (9,5
M ¢35 500 X, YO 5 (9,5 a1 (60 3o )0+ (ST 0,0 B) G4 (550 doyd £r g (1,5 ST (60 duo 0 YO
CobS haas Loy U uguadis 4z 0 ¥ j0 g (gamaing il gladigad .ol oolatul ((Jgere (slg2) wall diges i g ([
Sl g by s SlaS 5 Jalome sl Slge sl Gl aaile 50 5 Gialel slal jo wiad 6,leS5 gy il 5
5503103 7,8 4 00T (sladiges slowi g 59 Sl pad (8l K5y (D G LSS 59, ¥ e ad asedne Sl ST
ok 5 lo)lass 4S5l lbogan 5 il 2815 oy SIS b oo lS olarBsSiid Sl 0
039 31 e )s ATA Sgam (55 leS5 Gl 5 saeall g5 a Waogee 15) IS e 53 951 Sseee )] )0 S,y Sl
ST (68 0o, YO ¢(y59,5 duoyo £0) B3 Lo a5 slolis ladiged wdid oyljue (5,5 o3lail Laisls caws 311, 0g5 adyl
ssbieds Senl 039 Sgo Jpaze (S Dliogas Lai g oS i £939 Il Brgia )3 ((FeST 00,00 5 ()5
V0 5V e oF slalos jo valls aigas ol josay 5 LSl (G55 Lo G2y 4IRS (e el (oS DS S adllas
Slaplis bl o asdllae oyl S5, 5 CBb yjs Olyts lojpd g 30l (6,10855 (i, 5L yols Caws 31 ley b az o
TS A S 2oLl sladiged 10 DS (nl Wy, Lol 098 o0 ogee )3 fa pr (A DS con VL lales &S
o )lond dod ,o oas ools Sliloel (1 Sleo a5 0ls L badigad (S (5 pdy o) 0 85 O g0 6 5YL Copw LGS (658
2l IS 50085 olej oo 5o

1y 02l kS i ()9 RN Al i HhaalT L (g A el g0dS glao Sl

3

400
Slogas (bl go5 alawlgas a5 Cal Sglate gladiss gllo 5 'anl g0 0,05 4 slaie Ficuscarical. ole sb b .l
Skl Jpame (ol aSbos Solite B wle slagle; shils wyline ctls p slaple; 5w 5 liordsn 5 Sojgls s

Shoylal Laax 10 Wlgh g0 YU cd Sugb ;) g (Gwgmdes 4z 50 +=T) ol slos 5l oolainl Jg ol Sae SYsb (6,lagSS
(Villalobos et al., 2016) ol Sge o

Moraceae -


http://journal-irshs.ir/article-1-653-en.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

OlSas 5 T 5tds

Sl zaw ;o il oaisS aei ey VYA Lo jo LS OFYAY iS5 e g ol 5 WA 0dgi b ol
Iy oadgs pgw B Jgl sloas, oo pas oliile S 5 oyliw ) o, sl liwl ((VF e+ c65,5LeS dnlijlol) ol oo axsliss
Ll 009y (S g 036zl Yo yauken YYIF )l pol Jaamme gyl (55,l YoV Jlo jo wilosls plais! sg5a
Ol 55 ol 3blie cnas slaidl .losgs lll g wiw oz o015 pling o ,yeiS lpl il Jeame oy ;5 coee
Lalps oz 150 03l peomil old el ozl 4y dily oins sod 9 s jshar (gl Gl e Gl ol 50 5 o0y
il O)ly il ar ) (Glsld Dhles a5 5 Jom 5 gaainn Lul il ogr cenlial 525 5 (6l Gl

as (Mirmajidi et al., 2016) Cowl 0o y0 Yo g0 ol Slauls oyl (65,9l sl & )l5g slas yol o o 3T el 5
Slyme cpl by Jobee (JL, Yore e YVEN Jlo o e LI Bl Loy ,8000e g coiS el Ceond Sk ulal 5
SeS oy il >l 0 Jaame (ol Glls rals cas o 5 ol ply 0gd 0 0590 b,y o)lbe £e v+ Sl
S oo hapzmacin s Jlus (2015 5 Ok welpe (ialiE daosles plo 5 5588 ol e Lid 5 a92adyo 4 Sl
B ol oduy JolS jebas Lo, a8 0ad cuils pn gloy wub Lol eoguds oo 48,8 s 0 155118 glogan (lsicds puzil ax ST
wy u.dLi..u 9 605—'5 g asls ‘59).» MSL» ‘A:s.w‘sc w‘bf Al ey 419-).4 ° as GL@O}.\A éwél?u‘ @jﬂa.n p}*—“’
& 8 15 ;S ST g Ay« yuzil W8 (VL )l Jdo a5 ol 5 0gdle (Villalobos et al., 2016) wiil oo (pola> Ly
Crisosto et al., ) auil go ol jo slud sbwl le (1 Jols g Bl cpl ;o a5 048 o0 Joams gy olud ccly
5 (ogembo 4z 30 =V=2) ol lales 3l oslaiul w3l ol slud 08 5 cobS Laas Jolse (it 51 (56 (2011
D9 o0 Ogaze §9, VT BV a4y sy 5l G el 6,8k Ll ol o (el bicasl ae j0 1000 s Cusb,

Colell et ) cosl (5,950 030 ol Cuiilo 51 o jae iul38l ol s 5l G o glo SCaST 51 ool «opl b
Codlid w035 Sl s g Wrogn (1 e Jlad el 4z 5 Jlad 4> (MAP) 00l 3ol el b g0ty i 5l oslizl @l., 1991
Sglge 58 SVWSN g 0lud 590 Wlgs o0 9 S3llo0 FLA ) A g (Sam) (339 B 5 w8 (o0 Al (oniiS
(Adiletta et al., 2018) wilw »» 0> oy oSa |,
355 48yt yhonail b o 31 09laLal b oy 385 il Bl 5] oy (50055 S50 5 (o8 slo GBS
Iy oy demaST6d lime g oy Vo B0 o s 10 ol ogue Sl 1) )5S s (Y4V)) ]S g Crisosto .o ,ls
Yo LVO g wgeds a0 O L ¢ 50 e ol (B 0le ol38l (6,50 adllas jo . 000,5 5,158 auo, o Ve BVO oy
50 S S Teo b oad e yauws! (Colelli et al., 1991) el oo (5,155 aae Y=Y liwe 4 p,SanSles doyo
03ld i eizmen el Jge ol ogee (A5 Gla Sy L 5 (2B sl ,F lew 5 (LU Gl Savwn jen SRl
5 OieeS @iz Sl (RalS i g a3 Ve g o) Sles 99 58 8 (5eST o0 T 50 ol (6l a5 eud
il ot Saod b ot 5l oolinul (Tsantili & Rodov, 2022) sgi co Jsars lsd b dulin 1o Ll a3 als
del Carmen ) cuwl ooy So5glg0ud s oo l,d o 30 5 ol 5 slaoge Cudls p 5l o poe (iol3dl el 33
3o 0 s 50 (6,10 ey ial38l jslaiedy oolaiuwl 090 il 68 Caenl p ladse ol a ]l (Villalobos et al., 2014
O 9 (s 1y amslSoms Jeiem ) L &l 5ot Shenadl b guiatiny oS5 55 (V1) ) 5 SOl ailos S 06
2L sl pelle gazms 5 (b (Ll 0 (55 R 5 oot Sgue 1) ege Sl 350 sk et (ul &S Wl
Sl e Jossme 5 loir Shisy o) (Kbl ok g5 an Sl e el aalh wiges b alis

o Tiberius breba 8, ool cws CuiS s ogae (ydumw, al> o g a8l s aessl ol o Tologn b g T lop! g
Hernandez Méndez et al., ) swlcasas BOPP (Lé L L oo (goidivns slo ogue (5lp zuls op e Sl oo usy

.(2001
Shom 6 Baile Jdoay 5 ail o dibate ol aied))l slaBolss 5 SO lgiwl obw o8, yuzeil a5l 4 x5 L
S 58U oy by 5o g (nl wedoe (Sla))lil g Sl 5l e Jolie 5o ooy S s ol il

PP PVC.y BOPP-)

-


http://journal-irshs.ir/article-1-653-en.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

(V1) FFA G FFY slodmio Foylais FF als 5l (el ;558 5 pole alxo

sobieds (35 Cliee slable U bl obw o3, 036 ol (6,0l lyme dalllan g il i yhad] b onatien
2 plamil (65l Ll 0 i 38,

Bigy g9lge

Ko dntg

L oaS o @ e U1 SO 0 £ slos 2alS 51 s 5 ags lgin] yuol o] 51 55 0 50 yuzdil sl diged
pll mo & jgods oyl g Lol g wog ale Yo soliiwl 0,90 LS50 .000,5 (g0 ditan eS| s olKtws 31 solaul
B8zt a5 dbploel gg70 4y 15 (98l U 3l eolaiwl b brogre cudls padaiclls g, s ala e 0 boge Al oo
Crlas g 0 a8 BB el b w5 Slgd )l A e Cll 51 S s baSged Gl e 0485 )y Jguamte 4 (o]
SG 5l eolatnl b badigad cassiils gpoline Cdlo Lo ya5 ojlail 9 S5, Llod 5l oaiiclls y sbogan 09 0900 mlas (55, 05
azdly Jlasl oltglol 4 Jlxse 4 ez 9,095

(paigad (Gasms

ol ol 5l eolatul b yuzmil sae VO (g9l plas 2 (1O« + M oz L) PVC iig b (gossdinnn 38,15 10 olass
SIS ogmadis a0 T slos [0 g as Lo o sl (01!l s Gl a8 18) Al s jaas! caisS

O ol slrogs (6,100 Bur (St A (Glbdieg Jaere jaued] [0 Lo len (o 50 wald sladiges ol
oo las a5 sall sladiges g b ylews o Soldd o ;S lo B 0oy a8l 1uss yanas] 10 09250 (slddiges (5,l0gS0 lo) ok
30,5 aseie Liulesl ley o el diges 5l sdsliawsdy Slaslie Lulwlp .08 5 el aliis  Saw, Sl 0 Sa0 e
S s, Ve ol ()l Gusendis 4250 ¥ slos 5o ang ik 5 codeS Lade (lej B gty ) ey badiged
odleds .l (5 S osluil lrdiges CBl g ST, il oy59 Ol s daore (lod 4y o 5l e 9 B 0 )L 5l ndiges
o el S5 aw 0 Slislesl adS 00,5 las g b yleds Giolesl Jobo 4o B 0091 sladiges )lias jlowd yo 40
Wt 993§ w5 F

oaS b)) Caond sl olfiws ! .28 T g0 jaued] s olKiws diwgds a5, slosE Jleel g (gumatas
e 30 a9 55 lesed 3255 9 95 00 (6525558 Sond (98 Ceond iplid oaimdp B 1Ld Sy caey Jolb D
M aladzmo (198 bl a5 09 Sjg0 cnl 4 I (he) 392 039755 5 (S S lsd (ieeST ol sl liome 5B 825
Pl b S oSt g0 55 000 )5 Jles!l ) lid lawgs b35S sl jlid o b (6318 Ol 5 e 9 ol ol
Bl Wogr &yle oad Jloel (635 slaojlocs o 4 5t (VL S8 51ae ;0 A0 (ools b (595 5 e ye A
ST 52, D 5 S 051 (53 003 V(5355 oy YO G (5 oS 5
ST 52, 8 5 58 ST (53 0oy o 535 oy 0 B2 (5 oS 5
OieeST 0o 10 D g (39,5 dnST (60 2o 10 YO (59508 duoy0 £+ :G3 (o35 S 5
(4 05 Ll 2lmgl) (paneST )0 B 5 (5 AT (65 ko3 jio o330 2oy Y0 1G4 (55 S 5
Jyore sloa € 2ald diges
Pl s59 38 Sluogas (ow)

2o SS9 e Voo o) Jolowa b el 205 sl oolitial bogen 0 57V ¢+ /S0 s sl 0,5) gl 25 BB Ao
James ogiST3, 5l Jslomo aol slys (6503l s ok (e o) 5 omline b (OH AN 3l 4l 4 ¢y 5
Al eolatwl (Atago, Tokyo, Japan) b

O Sl 29y @mbe g b (Fen Jsilie gezm o Ar ol b yeoeil ogie Jladlann s SLaS 5 (e e s

TR TNV VL P UCT LS VNSRS P PP SIIE PRy PYRRT- JRNUP B ROOR L ] LTI g [P R A WOt
5030 0gue ‘a)f Vo o /S asl Jolee ‘a)stm ool Jed b Olyee ol oolail (gauSeigedls 4 S OluS 5 s
cob b (Adiletta et al, 2022) wo,F olo ofb sy pS Voo oemS Jobre o) dee ol awisisedls ke

o)


http://journal-irshs.ir/article-1-653-en.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

OlSas 5 T 5tds

036 ogee 0,5 Ve S5y 5 Jges,Sen Dyge r g e ST SlrpysslS b Sy by, 3l ool b ST ]
(Solomon et al., 2006) o i )|58
= Ol 035 oo S50 5 Geati yagili Voo 5 OF e laggs Jsb jo iz (6553l eslil b (railiassiil jlaie
(Solomon et al., 2006) o ylo 036 ogae p,5 Vv o[y 555005 -V
Wged (139 Ol (o)

Sartorius, ) Jluzms 9315 bawgd aaised (nje8 b Jpame Cusb) (518)0ums I LB 4 bdiged (55 (2ol Gliee
1090,8 0,155 ) alaly 5l eolaiwl b adsgl (59 wlal p diges (59 BWT & jg0ds 5 0o S awlxe (Goettingen, Germany

weight loss (%) = [%] x 100 (V) akal,

sl LS 595 4 52) 09m31 395 50 (255) 039 W g o 395 50 (2, (339 «Wo ool o a5
‘_’M.éat" 6}350}‘»\3‘

X YeXYe CM) lga 4y 39a8 JlB e Soidly abaaoes G J21s (o il ogee 31 (0,5 FooE V) pain g lode
H,8 alaase 9,0 caladl> oS 4 axe (Gas Alert Micro 5, Calgary, Canada) S auwSlgo S SO 28,518 Ve
clale @ b e laools a5 slg a6l gemsds olKiws wled (s So3lul 1) SanSles clale polie b adbosls
O3S 5 e ool a5 el (6 S oplil Wiged jo (gl ads Yo D 4 glaiBs S Jolsd o ) (S aeSTiss
00,5, el S olST i SanSles o5 de Digo a4 g delcwsa loy gy j0 o SauSles cdale
.(Maftoonazad & Ramaswamy, 2019)
Ky g pSojlwl

gy b (Saas ) LF i g ol gw,y » (RT 500, Amushury, UK) ziw S 5l eolainl b baaiges ) Sloogas
0 ydlS ol 5 Sbs (gl Joslin] b olKtws ol (5,505l ladiges (o9 2] b (69,5) B* 5 (55w —(530,8) @F (Aiges
03,5 s T LY Lulg, 5l oolatnl b laiges 5, i Gliwe 5 ol argly dog,S codel Cowsds polie 5l solaiwl b .ob
:(Maftoonazad & Ramaswamy, 2019)

Chroma = Va? + b? (V) alayl,
hue angle = tan'lg () adal,
AE = /(AL* + Aa? + Ab?) () alal,

W aigos b (g5 0 )ludl

L 00,5 g 0903] Loyme 5o diges .o (5 uSejlasl (Instron, Surey, Uk) gw b olKiws lawgs o diges il
PR gy (S g yedhee T S0k Goe g e SLEIL o oo Vg a3 a3)S 3 0 mmimin C
SrSoslal s JBlas aslewssas (N/mm) PR gyl S at Caand ol bl ddiges S 5030 ,S b
.(Maftoonazad & Ramaswamy, 2019) a.i sl ogre calises blis o

Laigod we 2U )
solaiul als diges ol jendy Sglate (555 SLLS 5 b ool (gomdinn ladises cw b3, lp sass [ijeel ol 81 5

Slas ol oals (%) R w)wﬁ (\) A u_v).‘doSquuJ‘JJ A0 u‘)LH.A‘uM).Q L A_iuy.\ﬂb quJA U"’L"‘)‘)" R
S (IS opdy 5 (S50 ((FaSeyz (Sletslied SOy G ek ol mab grdacl (90 ol oy )90
.(Giannakourou et al., 2020)
0391 (groguo Juo yS g Sluas (i

Oliee 0 laz g 5 Lot 5B s 009ll (laogee g 413,513 o) 08590 LSy 39, 5o Liulej] cilisie sl Lo
23, 5yl 80 )d g 4y g il Wogee IS 4y 038l (slroge Cupd bl (Sl

oy


http://journal-irshs.ir/article-1-653-en.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

(V1) FFA G FFY slodmio Foylais FF als 5l (el ;558 5 pole alxo

S Sy Siipas asllbao

Lo a4y () (Saaly 5 (K) ey ol i ploesly b il o (6,005 a0 Jpams (&S Sloogas als

oy 5 00,5 pasine S glagseil plasl 5 ol o ot ssbiie por 00,5 0l BR) (3l JIed (5551 504,

S e s al (6,5 gy )il 8 s 5l les B eguadis a0 V0 g V0 F sles as jo el diges

2Dl 7,5 (O alayly) 5 Setipw Aolee b les oo 1) oley b (da/dt) A

da _ _j g

L= ke (A" © abl)

N g ailagSs col dame Julge [S1.canlt ojloy j0 el (o8 Jlaie A g (2iSTg 4 10 N e pw b K T jo a8

Slogrd 5 1) Ss OF 2 Lo Sl plany il b sloo S jo (loj 5l (ol plsieas (Shy Ko 40 i ciogi  ogdle
(? :L‘a)‘)) 09.....1 < oolaiwl slid C).' 6L4«>4.| é..w)‘j C)....: 6‘).7 u.ug.u)T d.la)‘) MLGA LAO:\J wlg u...Q..S cadl C).) ‘).1)

LN £= 2

ko  RT ¢ akal)

6les T 5 (8314 I/MOIK) L35 culi R ¢ ool J335LS om0 oymnnlsiST (65,51 EA e oles Lo 55551 Sy ko o] 55 a5
W) Gl slos sSan 31 ools S5 oot K Ao obedn ) s ol sy Joolo iy 03 oo () (3lhae
s ol Bl oo G R gl el jo b cpl ot o palols 5l gl Jlad g5, ail oo puiiias b3 SO
.(Maftoonazad & Ramaswamy, 2019) ¢l Lesay iiSTly yiin 09 (wlas glinody
bl b

2 JsS GalesT 5l eolizal b 6ues slagle; 55 5 315 et O 55 ol yoomil e (50 &y Ly b
sbaie ol sl Vo abuly el Sy SPSS 16 158l 65 L g 1S5 o 4o odwlice 10 5 1S5 dw b dolas SalS &b LI
18,5 1,8 solawl 5,90

Yij=p + ai + o + aij (V) ak,
Ll Gloj g 35 oS 5 iiSen p aif g ley Slaf G oS 5 5ol de diges S5l Jey] o aS
o g b

(SIS 1 5T nd 51 g Jlrdam ) 5l i« Jgkxo dolor 3lgo s dns!) (53 Lo 950 b Sl guas:
weilizee lacale b Lol o atyial «puzl ogen 50 5,10 U3 agre (slpdis oS g b sloml o T slaal

L8l el gl s BB Aol 5,100 Gley G S L (Palmeira et al., 2019) aib o Sglite byl oyl
Sl g ylel Sl 5 43 Jy 28,5 D50 S Sy b raigad plo & i BB Lo o il Dl
5% gl YL polie () Jgaz) ol plias alidee slajg, 5o slecs 2 polie 5 5 bjlesd (neSSloe (e |y (S)l0 e
i ;5 G b Sll) (5 e sl 2Ty aloul bl il e (605 55 Jsbo 53 Ladiged 4 2 i GL Jlas
Islam sloazdl b gllae )05 lo Jsb 5o s aiml lpee iols il (sopaall S 5 5 JT slosnl oy
2g (YY) o, 4

Siee 8IS o iy (1 Jyaz) Sl 2alS (5ag55 oy ke Gl L Lol e 15 Jolona ol olgo ol5es
4l 53 Jolore sl Slge oliae 4z )51 08 onalie G2 jles )0 ol 5l Gy 5 sl a0 )3 o6 59, 59 Jolore wala Sl
Slis Lol Ll 51 G4 5 B2 G1 walis glaigas 5 winls (Lid oI5 s g5 LialoT £5,5 b auslin o b o
Bras iollases (o el el slge (e ials (P<0.05) Wog wglaie G3 diges b (Jg aisilas pa b (g )lo e
(Mishra & Kar, 2014) aib o pbis 931,80 ogan (slaaid

fov


http://journal-irshs.ir/article-1-653-en.html

[ Downloaded from journal-irshs.ir on 2026-05-25 ]

OlSas 5 T 5tds

A e 59 o 4S5 a1 8T S o 555 (ol 5 isissd (S Jgidisl) i Jlab i 5
asipisgdle (S Jpid oy (sl i a3 VAT 5 OAID YOI\ /Y L sl Jlass & Lo 20lS iy L 2alS
&lp 2o, 3 YA 5 YY)+ FY/E XA LGB Lo b bgs o ldd liae (58 g 090 Gl 5T b b g opiliwgii]
ynod] 3 oolaiwl L olilas g2y alizee slo Lo (1 Sloo (60 sime Dglas 8 lge el yo ax (ST g oall SO Slaws
Adiletta et ) sjlasl co Goga5 @ |y Jdlon ) SlLuS 5 2alS g 6,m ol ol alex 5l lbogae (Gaiainn ;o 4l s
Jelse @ ogs  SlownST 5T Codlad 09 oo A5 (5,0l ol 0,5 b 5 SlownST T culled als uig, .(al. 2022
a1 T e ppolin alS s (i Jrbny Sl 5 Sl 5 5T Cllad 605 g, el (g5
(Adiletta et al. 2022) wib oo (5,045 ez )0 Jdns ) OlaS 5 als axs jo

sl gladigas GlamnT T Codyls g Jlb Cans LS 5 o Jslone asle olso gl 25 B sl ppolis -V Jgozr
) alizee sla)los sl oalitnl b ond (gatsdtny
Table 1. Titratable acidity, total soluble solids, bioactive compounds and antioxidant capacity
Gas) &S oo
Storage time (days)

A Al

Acidity (%)
@l e sl loie
(Final content) (initial content)
0.14 + 0.05"8 (Day 9) 0.24 +0.0324 sals
0.20 £ 0.04"A (Day 12) 0.24 + 0.0324 G1
0.15 + 0.04%B (Day 9) 0.24 + 0.0324 G2
0.16 + 0.04 B (Day 15) 0.24 + 0.0324 G3
014 + 0.05 8 (Day 12) 0.24 + 0.0324 G4
Joloee sl Slse JS
Total soluble solids (TSS)
sl ke adsl o
(Final content) (initial content)
185+ 1.2"8 245+1.7% ool
20+£0.3%8 245+1.7% G1
19.0+0.88 245+1.7% G2
215+05¢ 245+1.7% G3
19.0+1.8"8 245+1.7% G4
(o5 agae )5 1+ 1SS ol Jolan 5 sloe) JS S Ly
Total polyphenols (TPP) (mg GAE/100 g fresh fruit)
sl e adgl Jlaia
(Final content) (initial content)
26.1+3.2%8 57.2 £45% ool
315+1.7% 572 £45% G1
27.9+26" 572 £45% G2
35.4+2.1"%8 572 £45% G3
30.8 + 3.5 57.2 £45% G4
(036 ogee 0,5 Vo 2 02S )5 ko) LoaSgiggdls
Flavonoids (mg catechin/100 g fresh fruits)
el e adgl jlade
(Final content) (initial content)
0.87 +£0.02%8 3.5 £0.09% sals
1.78 £ 0.005°B 3.5 £0.09% G1
1.46 + 0.036 % 3.5 £0.09% G2
2.01+0.009¢8 3.5 £0.09% G3
1.83+0.02¢8 3.5 +£0.09 G4
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@l lade sl jlade
(Final content) (initial content)
2.36+0.3%8 57+0.2%A sals
3.12+02° 57+02% G1
2,98 +0.3%8 5.7+0.2%A G2
3.87£0.4% 5.7+0.2%A G3
3.21+0.6% 5.7+0.2% G4
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Antioxidant capacity (umol of TE/100 g)

@l lade sl jlade
(Final content) (initial content)
69.8 +£7.21% 115+£10.1% sals
80.4 + 8.46"8 115+£10.1% G1
67.0 £ 10.5%8 115+10.1% G2
86.5+7.31% 115+10.1% G3
78.1 £9.31%8 115+10.1% G4
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Means with the same letter(s) are not significantly different at 5% level of probability. Data include mean +
standard error.
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Fig. 1. Respiration rate of black fig fruit under the influence of different gas treatments in different storage times
(Values represent the mean =+ standard deviation; n=3. Columns with different small letters and capital
letters differ statistically in means of different treatments and means of samples in different days;
respectively (P<0.05)).
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Fig. 2. Weight loss percentage of black fig fruit under the influence of different gas treatments in different storage
times (Values represent the mean =+ standard deviation; n= 3. Columns with different small letters and
capital letters differ statistically in means of different treatments and means of samples in different days;
respectively (P<0.05)).
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Table 2. Kinetic parameters of weight loss for control and G3 gas treatment of black fig fruits at different

temperatures.
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Fig. 3. Changes in color parameters of black fig fruits under the influence of different gas treatments at different
storage times: a) L* value, b) chroma value, ¢) hue anlge value, and d) Total color difference (AE) (Values
represent the mean + standard deviation; n = 3. Columns with different small letters and capital letters differ
statistically in means of different treatments and means of samples in different days; respectively)
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temperatures.
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Fig. 4. Changes in firmness of black fig samples under the influence of different gas treatments at different storage

times (Values represent the mean + standard deviation; n=3. Columns with different small letters and

capital letters differ statistically in means of different treatments and means of samples in different days;
respectively)
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Table 4. Kinetic parameters of firmness changes for control and G3 gas treatment of black fig fruits at different
temperatures.
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Table 5. Percentage of fruits infected with fungus during the test period.
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Values represent the mean =+ standard deviation; n=3. Columns with different small letters and capital letters
differ statistically in means of different treatments and means of samples in different days; respectively
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Fig. 5. Sensory scores for the attributes on the hedonic scale. Average scores (scale 1-9) for off-flavor (axis 1),
sweetness (axis 2), sourness (axis 3), red-purple color (axis 4), shrinkage (axis 5), swelling (axis 6) and
overall acceptability (axis 7).
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The objective of this study was to examine the influence of different gaseous composition
inside the packaging atmosphere of black fig variety of Estahban region. Different percentages
of oxygen, carbon dioxide and nitrogen (N2) were used as treatments G1 (5% oxygen, 70%
carbon dioxide and 25% nitrogen), G2 (5% oxygen, 0% carbon dioxide and 95% nitrogen), G3
(5 percent oxygen, 35% carbon dioxide and 60% nitrogen), G4 (5% oxygen, 0% carbon dioxide
and 25% nitrogen, partial vacuum) and control (normal air). Fig fruits were packed and samples
were stored at 4°C until the fruit quality and marketability were lost. At the beginning of the
experiment and at the end, the amount of acidity, soluble solids, bioactive compounds and
antioxidant capacity were determined. Respiration rate, color, firmness and weight changes
were measured every three days. Results revealed that the physicochemical characteristics of
all treatments decreased with time and fruits became softer and color changed by passage of
time. During storage, fruits depending on the package atmosphere and storage time, lost their
initial weight as 9-38%. The G3 (60% N2, 35% CO- and 5% O-) gaseous composition was
effective in delaying the occurrence of the respiratory climacteric peak and extending fruits
shelf life. After determining the best treatment, the fruits packed in modified atmosphere with
G3 treatment and control samples were stored at 4, 10 and 15°C until losing marketability and
their weight loss, color and firmness were simultaneously evaluated. This was done to study
the kinetics of quality changes during storage. All changes were accelerated at higher
temperatures. This trend was observed at higher rates in control samples compared to G3
treatment. Examining the overall acceptance of the samples showed that the average scores
given in all treatments decreased during the storage time.

Keywords: Fig (Ficus carica L.), modified atmosphere packaging, weight loss, respiratory
peak, texture, color
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