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Introduction

The quick deterioration of fruit and vegetables has led researchers to find a solution to increase the shelf life.
Foodstuff packaging is a vital technology to maintain freshness, prevent deterioration, and physiological and
mechanical damages, and increase the shelf life of fresh products. Employing various post-harvest technologies
prevent light, heat, and humidity transmission and control the microorganism activity, thereby reducing the cost
and maintaining the quality of fresh and processed products during storage. Fresh okra has a shelf life of 10 days
and is stored at 1-10 C due to high respiration rate and moisture loss. Today, the use of nanotechnology in the
packaging industry is developed and expanded. The aim of the packaging is to increase the shelf life and prevent
bacterial and shipping damages, as well as control the humidity and gases transmission, thereby reducing food
spoilage. Modified atmospheric packaging (MAP) is one of the famous methods for increasing the shelf life of
fresh products in which the aging process is reduced by increasing CO, and decreasing. Decreasing the
respiration rate, producing ethylene, and metabolic reactions in the modified atmosphere lead to a reduction in
product deterioration. The use of coatings and edible films is being increased in order to maintain sensitive
features like flavors, fragrances, and the appearance of different products and increase the shelf time of fruits and
vegetables. Chitosan edible coating is a non-fragrance and non-flavor polysaccharide with a high molecular
weight that is widely used because of its antifungal, biological, and biochemical properties. Chitosan is a natural
polymer obtained from chitin, which is abundantly found in crustacean shells. The aim of the present study is to
evaluate the effect of packaging films and chitosan coating under the modified atmosphere storage condition on
qualitative and quantitative parameters of okra during storage.

Materials and Methods

The process of present research was performed in the Laboratory of Mechanical Properties and Rheology of
the Biosystem Engineering Department, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, in 2016.
Okra cv. Kano Dwarf was selected due to its short post-harvest life and provided by farms in Kermanshah
Province. Okras were handpicked and they were free of any spots, contamination, or decay, with the almost same
size and shape, without any mechanical and microbial damage. The treatments of the present study were chitosan
covering, modified atmosphere by a gas mixture of 5% O, + 10 CO, + 85% N,, three types of packaging films
including silicone nano-emulsion (Nano Bespar Aytak Co.), nano-polyethylene, and light polyethylene
(LFO200), as well as two temperature levels of 1 + 4 C (refrigerator) and 1 + 25 C (room temperature). The
influence of modified atmospheric treatments, chitosan coatings, and packaging films at two storage
temperatures on chemical factors (pH and TSS) and mechanical properties including shear stress (TB), shear
force (FB), shear modulus (GK) were evaluated at the end of 12 days of storage in a completely randomized
design with a factorial experiment in three replications on Okra.

Results and Discussion

Among the films used, silicon nano emulsion film and chitosan coating were more able to maintain TSS. The
pH value decreased due to the control of respiratory rate and corruption under modified atmospheric conditions.
The mechanical properties of the samples showed that the shear stress changes of the coated sample were


https://jame.um.ac.ir/
mailto:eahmadi@basu.ac.ir
https://doi.org/10.22067/jam.2021.69257.1027
https://doi.org/10.22067/jam.2021.69257.1027
https://jame.um.ac.ir/journal/about?lang=en
https://jame.um.ac.ir/journal/about?lang=en
https://www.orcid.org/0000-0002-8859-0409

o) aml Jgamo (Suilsn g (o1 boonisgSs jud (plg5 (miyp 3 )50 9 b o

significantly less than the untreated ones compared to the beginning of the maintenance period. The sample
stored at 4 C had less shear force during the storage period than similar specimens at 25 C. The modified
atmosphere caused the shear modulus to decrease with increasing storage time compared to the beginning of the
storage period.

Conclusion

The results of the present research revealed that silicon nano-emulsion film has a higher capability in
preserving the qualitative and quantitative properties of okra compared to other studied films. Between the two
studied temperatures, 4 C storage temperature had better performance in preserving qualitative and quantitative
properties of the okra compared to 25 C. The controlled atmosphere increases okra's shelf life due to reduced
respiration rate. In general, maintenance of the products in a modified atmosphere package preserves the quality
of the products and extends their shelf life.
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B

I ASAe gl

Sigles slogmilo 4yl
https://jame.um.ac.ir

&’//Z"D}JSZ ;)

FoemSAY o IF) ylinn oF o ko Y o>
slapdd 53 QRS g Cou 4l dgmamme (SS 5 plend 40 58 2165 (2
o.,\.ﬁcw‘ M‘ ‘hib":’ K) &jsu Sr s
Fdheme s del 235 5l B O ke el Ol a 0151

WAANYNE wcdly s o,
VEeofefl o5 b pdy fo)b

2SS

A2 V0 o F ()l slod 90 o (gdiaiun slapkd o (ljsuS s ‘(OZC02+\ 'X02+/\0ZN2) oz Mol yaumesl (sl jlass ).;L
Jyaze (CK) by Jgta (FB) (52 595 (TB) (o (5 ol (Sle olss 5 (TSS 9 PH) (alearndsS 38 (sloygSB 2 01,5 il
P TSS wlyus oyt 88 1,8 L5l 350 (Bolial MolS )b B 45 JoyeiSl 03] s (6500055 oloj 3l 59, VY bl 53 dwels
5 ot Uy olyon o5 sy csbio 3,8as aaimd ylis gulis .ol alzal33l ) 4 /5 5145 315 &5 olol ol 96 ol Lidss b cladiges
b gel ol g a8 )T e a0 ¥ gled ) 0sd (6,0 sladiges slp PH @l s il o Jolome dols dlge o 5 Lads 13 ygundgel
syl 51 ol & bgsyo DH (2508 3 (F15) S A1l w53 PH (25 91 ol el Sl 5 Jpuaina s €05 J 5
SOl ol s uwyp jd il ialS sd e Mol phuwesl byls 3 (g pioolud 5 i il S s 4 PH lade g (P/Y) SeSiliw
S 392 a8 o ()10 0593 (bl b dualiie 3 [idsy (g sladiged & Cand by b Slodiged (o (IS Gy &5 LD aseie
VYA 5 +18Y jlade dy (55Sekw (gmalgel 5 wld (iudgy b sbadiges 5 S Gl ol Gidr b sladiged & bgiye (B (595 Sl
A ¥ gled oad (o )haS sladiges g doyd YF/AD (sl b U Wld b ety (srdioed (sl il S las 5 0l 5155 duo po
0z Mol yaumell Ldgr (6510055 )90 Jobo )0 (65508 by g9y liwe ) 2T il 4o 0 YO lod pd bl gladiges 4 Capud 31,5 Sl
Al LS ISl YV & JISalbghS V518 5] (51485 0393 (550 b i )3 (63,01 gl Gl b (s Jate e 3,5 cors
393 4 S g WIS (6580 dely (SSlSe 5 (TSS 3 PH) by sed Claogas p (SoSubuws (igeadgal U 5 (sl slagidyy (JS)gba
bas 1y oad (g diam dools cutsS o Mol jauedl b (gading (s yidey 45 W o lis (pl 53,8 s |y s SeS (glndinn Jol
Jb Lo )l sl 09l SiSS S lyteds A8l o oMol il oo 4 (i8S iy Sgmdgal U slaghd cal ply S o0
R R v PV K PO X ver o

Ol cgilb (gduding pld cpols 0abr Mol jhues] :Ls.xLJS ‘sub}‘g

Jbo 2 0a)a S5 5 (pbed (S53558) g Vb e (1L
(Caleb, Mahajan, Al-Said, & Opara, 2013) ¢l isl;8l
o YU (et i g Cugley iy Jdd & 05l &Y gas
Nty Lyl g S0 Ly (gl wlin ba e iy
SynnyS sl g5 il SS 4wl (Salarbashi et al., 2013)
o GRgby 9 2led J3S pas o Cunl (Q3E @]) 53 ondaiilis
O 2 5205 5 CmsS 3 s Jl cage Jgarme pl cuily
ool pp3polud 9 YU a5 @i b o 55158 Jouasts duoly 395 o0
i 3 el 098 00 a5 Bl Sl ey Cundy cnl S
Finger, ) ceuwl 5o, V¢ 250 alssS Slojlil yae gl YU

doddo

503l WY guamo | oolasiwl (sl BASC pae (LSLE 05 pol

«$5)9LiS 0IS3lS inguge (wdides 09)5 byl (wliB)S (ggrrsly -

Oyl ecled dipw oo oSl

b (o g olStils ((65)9ltS 228 tils piunpmgnr (cwdide 095 sledily =¥

Ol olden

Ol echen divs Jeg ol8utils o65,5LiS  0aSitsly ¢ SLeb 09,8 lutily —¥

(st OBl (659l 0uS> g (ks 09)5 «5 5S> seetily =¥

Ol olen diges

(Email: eahmadi@basu.ac.ir 2 s 0k 5 — %)
https://doi.org/10.22067/jam.2021.69257.1027


mailto:eahmadi@basu.ac.ir
https://doi.org/10.22067/jam.2021.69257.1027
https://www.orcid.org/0000-0002-8859-0409
https://jame.um.ac.ir/

oY aml Jgamo (Suilsn g (o1 boonisgSs jud (plgS (miyp 3 )50 9 b o

Zahoorullah, Dakshayani, Rani, & ).a_& ji)l; §
aliseo  glod baylyd g (gabatun ,56 (Venkateswerlu, 2017
€358 gl g (e 29 Aol CadS g yes Jobo
youod! b (sdisaas (Ngure, Aguyoh, & Gaoquiong, 2009)
L g S oSl twl jials PH iy 8l el saizMol
2 oS A8l g Gl g 48 glinl (s Sluogad
Darani, Fazel, &) 1,55 Joaxe Sl il jialS cogo dim
Ol a8 b i Sliadss guls oen (Keramat, 2015
Slmaal (25 5 555k 435 5 PH Jsbee sols Sl s
9 (0mby wtih Ly sl L) LDPE (slaglé 5> ondgdidiiun
(Al-Naamani et al., 2018) wi Laas 5908 b oddosls e
Sl ygiS 5> (65)9ldS SV gaze Cluls (Vb Gl 4 25 |
Lo g g oo 0 Gluls Lials (olpl des | dawg Jbs jo
el 5l3)98 1 (3L ) Comal I GEAIS B e 5 S sl
St 5 (53455 (sl (g sLaby) Sl ekl cnlpl
Cper il 3 GRoi ol canl 9908 6pel 5509l Y pae
siadl U Gaiza) 3 raly 346 (S5 48 3l e
Jo—aze 695 3= OlighS Lidsr 5 s lapks szl
Dby )3l oy (] Bt sl W8y S0 )9S )3 daly
(oo aol> dlge Slyeis py (gabdiun sk o ljgnS Sy
il layly 553 (6 )USS cod aely (Sl ol 5 PH

ol 085N

W g, g g0

Ladd gad (5 jleuoulal g dags
Secailsyy 5l g obsS poe Jsbo J> 4§18 oligShy 03 anely
s 9 B0 ok Cawd b adel 10,5 4 oliile S il 150
Sl a et g GSo JS 5 o5l Gyl laages 1
Oiesy Jold (taloil ol (slm o aidly (29,500 9 (SIS
a5 by Lo Ly ou Mol jiail ¢jos8 STyos
€95 93 Jold (sdivdiuy pld £95 4w 07.COp+) +70+AD/N,
S 91 €858 g5 (S Ggmdgel U iz J (S 25U
Ol $U i 500 8 Ko g 9,5 e s b S
S ol iz 5l Jgeme o So g 9 )See ¥r b L
FEY olos s 53 5 (y9p e Vo Cuslis Ly (LFO200)
Jhesl g 29 (laes) ogamdio VO£V 5 (Jlsn) (gmdes
e dop Y eble U 508 (g9l Jodome il Laylews
slaaus jloolaiwl cde 00,5 a s Ladiges 4y (B yiudg

2- Lemon Fish Oil 200ml

»L85 (gols asl (Della-Justina, Casali, & Puiatti, 2008
el (0> g (Sixe dlgs b poliyg ol ying S5l gaiad ;)]
Fanetal, ) ccwl C s A ol g «Ssdauml 5l )Ls o piccan
Lis o) &Y gamme ()50l e isliél slisl, 55 (2014
wle)Kaly Yo axe Bl Gulidl g ol ials wwuas
9 Shss sla yide wrbzMol yiwas! (5;5Us I oslitwl dles I
Shy Glaphdy jl oslatal 29 oo by (sudiuy slapkd
oBalS L i Jgame poe ialjdl sl ol G 0jb ¥ gaze sl
S aY lpea (Shed (ldy Cwl Jpaze (Sdglie Ol
4o g 039 (29> B 0a S S yae gl 48 Cl (3lsa |l
2 e plotedn priomen 9 39 o0 odlitl Cilise (slacs 90
Wu, Weller, ) 1S o Jeos of jL5u 5 Lajls JLisl ol
OlisS Liubey 0jgel (Hamouz, Cuppett, & Schnepf, 2002
9 S L )B5ke cqowpos S I (Slaogiad (192 1> > 4
2 it sl 03,5 iy (S103,28 3018 (351 iy
Sl oS Lo Sy il 5 (9550 S Cuols 5 (292 (cow
Pereira, De Arruda, & ) cowl olie slge (sdidinm p dawgs
1y oolas sl gt 45 olas5eleiss I S (Stefani, 2015
ol 4515 ol y ot dy Y g me (o) BaSle yiuli 8l d o) )
2 ol (MAP) Jlais] asy Uy oacsp Mol jiuned] by (gbiydins
3 Jgmasms Gl bl (G3L5 S 5 oasgdol el b (5ot
obes I8l gl (il L 39 g0 0315 i Jgome >
Zhuang, Barthm, & ) 555 a s lie coas bas o 5,50k
O gddiny slapls 5l edlaul (Cisneros-Zevallos, 2013
Spdplad gle g 48 o Ll (e Dlge iS5 (dmal 13 (ot
5 Lagisly by (Sl (g (o Ll 5l b Jpae
GBSy 0 O3 g 6y Al 4y 398 oo g S
Ll (Abad, 2014; Grinstead, 2016) 55l o 3L 4
9 Looga loylil yoo Sl38l g (s 52 3T e 5 (20te
Sl 028 )55 (el Lawgs (598 b o o sl g
(Romanazzi, Feliziani, Bafios, & Sivakumar, 2017)
9 (Oomly aih L bl (L) LDPE (gt slaeld (ol
Al) g sl e Lais (s oljnS b sdosls g,
)8 aallae 5,5 o (Naamani, Dutta, & Dobretsov, 2018
Sl Rl S Sl Loy (il oxmslis glis .85
(Jobore ol dlge g (liee bai> g (8L g )6 A3y Lol
Costo 3 05 (55luwo 3D oy Y 5l g dels sladiges ;> PH
Wile Glredl (4S9 (2londsNaid S Sk 2 OligS Lide
(TSS) Jg-bro ssl> Slgo (3o 5 PH s 9 <l (300

1- Modified Atmosphere Packaging



VFe) (ylimo <F 0 3losds IY w655l slopislo a5 pis F0 F

L g odd ol abgpo g (59) 2 S3j A5 (Vg il S
$9) D Joe g Jloel S e S5 lawgs & (b s
Feals o9 @il cabls Jdoay amd oo plosilly Joae
oozl b (615,15 (19050 Dgus oo o3\t (slod jinS jgbody yg0jl oyl
Ji s (BbHL-Fro. thD) e sly e e s oSt
(X Force Hp nominal | wsgl 4y je5xe (Zowick/roell 14)
olislojl )3 3¢90 ylall j4u8” 8L Force: 500 N Capacity)
Aol oseil () USS) cdydy &g e oSl s 09,5
g So ol a8 el Gl slas by slaggeil S (S
R Gy b g oddinal dbgye Loy 59y 2 SjaS (Y5
b Jgmame 59y Wi Jos 9o Jlosl Syoxite S5 Lawgs oS
dol (Slae e (V58 4 g (B Jos a3 o0 ploxl
Lo Shy 9 4idd el YO (gojl Copur ol &0
Jote 9 (FB) (o 59y « (TB) (o8 (15 s Jpuammo (3L
(b3 G255 A (=82 G5 Capmd b sl il o8 BK) (0
— gy —ove B o (Test Xpert) oK wd lidlp, 5 b g
o e O Loyl (Y JS5) 205 oy bl
J38lp 15 oo ol o 3 lorditins 355 b Jgde 5 s
NS5 s 53 dges o (sl 65 (903l B35 s oK

Ly ©y90

Laoals Jalal gas a3

L izl lagygeil 51 Juols sloosls sylel s g 4525 sl
SAS 58l L g 9 05 sl Minitab VY l5ale 5
S35 0903l Uy 4 BSihe duslie .88 &) laodls LT
WAS ey EXCELYNVE L Lo laged adS 5 i plog]

i phd £95 by Sl 4 bgiye (uib)ly 4325 @l

390 W Jobo 53 dpely (o 9550 o 59y 30 ()l 0393 5
Yo ¥ Jolin o 0l,8 oo ax 0 YO 9 ¥ (slod 93 0 (6,105 0)90
= doliie g Lol Sl (S a8 ol i gols .l dd 03]
I mime N L 70 Jlais ] e g3 00 (6,05 0318 Glas (g,

Ll

(TSS) Jglas sola ol 9o
Has ad pascde ) Jado puibly 458 mls 4 29 L
» d)l'\‘ﬂj) [JTERS (SAadaw JJLQA.O ):l 9 (S cd)l.xe(ii 0y9d
bl Jasil o8 olo 4 )3 YO (slod p3 Jglomo dals dlge il pusis

2485 4 S9Suluw slajeddy T oslitel > 4 b cuS'cn;
5 O3S ToS 99959 45 3o sl |5 Bl o
V Jsone dg gl o o o 4 g 508 (S enSie
8 el Sl il oo 00 (99,3 (ligS )92 3l )5 Ve o
ALl )] 4 oyl Jbgd shadie Ol i oo oo a5 02D
092> Lo dsees (85 plonil (5)9abgl (bg) 4 (a3 by 435
1535 2l Jglone (19)3 5 e iad jgeboge ljgnS” Jsloce
e oS le a3 YO slod L oljl laee j0 el ¥ do s g
Sladiiges Coleyd aB)S )y 8 (Sl copb) (b Sis
siadion slapkd (900 i i GhSg (9b g 0Ad (BIRDy
o 3l Jgeme pled g (Sl $U g (S9Skhs odgel 93U
008,55 55 Lol L 5 52,55 9 b 03y 518 lail
8 b Jlodd agg S5 JoS g dt J2b lgn (iSe
Cdgd e 9 CB)5 jgmo il plodl pledsl lal
09° 542 V0 slod Ly (ame )3 (0SS e ()l
Loy A s Caghoy 9 31,8 Bl dayd FEY slod b Jbesy
9 S0 (3 (el 9y 93 (Sloj slmeygd 53 ad 0l 1,8

8)S L8 w9 2l 2)90 aiges (3955,

Js Jslao sola alge (5 S0 il
SUT yrag 3818, ol | Joloma sl Slgo f3me (s 512
5L, Loy e 33,5 o3litl (yl3 598 o PAL-L Jio
o)aae ) (s lie i 4,8 ] o)lae 5 6 yeS o] iwd 0k
o3> aled e s C8)5 )3 piegiS1i3) j5die (59) Jgare

A0S Cd g B o)) s (S5 e ls) sa i
.(Nourmohammadi, Ahmadi, & Heshmati, 2021)
8,8 el H1SE du )0 b diges ol > TSS (4080l

PH (s 180 jlusl

L 0dd 0ds) aiges 5l )5 0 jladie Wl PH e (6
LU s ol (d gl bawgi g bgleo jlatio Ol o Y+
P9 T L aadd 0 Gas dy e Mg bl (548
olKwd Ly Lavdsges PH i 00ly )8 5aus il o&iwd > ddds
5 ¥ L LIS o Wkl 558 colo PHSBW Jas yiogilay
sace il L\l yn 5l e ol 99550l g (g pS05lul 34 0 0, JIS Y
ol 53 0 PH (655051851 s gdgcand Hhaie Ol b odel ey
85 pll ST aw p ladiges

(P01 090)T) (sSilse ol 53
ol 8l lie dlge by slagygeil 51 (So )ly 9ol



Pl al Jpame Sullo g (o2l sSa 1 (o185 (o) 1) %0d 9 by

2 o 5oy L dglis ;o TSS wly s Jlade oy oS odjled Gy SBdw plie 5l.asgs jb bxe dopd V Jleis] mdaw )
oSalws ool gl Hld 55 oad gabdiuny yiddg b sladiges 390 b ime Loy O Jlois] pdaw ;5 (550055 090 x ey x
o s g el 4l jialS ) 4 1/ Jlade I aS 034 duoyd B/F 3 (&S5 )9 Jgbo 3 TSS il yuis 59, ¥ IS5 () Jgoo)
Js—ae G55 @Yols 5 ogpecl il ialS ¢ iy JyuS TSS jade o) oll p amd o 5L |y Logmls 4355 YO (slod

Al RS ploj (b Oide b slmasises pay bajlass plod )3 (65l 0)93 (b

38 % el SRl Jol jg)ds G SeSibs gmadsal 5 plid

SygPee Cud oKt )'l sl b )5)]9 Q}o)’] -3 Jiw
Fig. 1. Varner test using axial testing machine

0.25 -
0.2
015
Z
S
S
© ol
o
=
0.05
0 T T ]
0 5 10 15
Displacement(mm)

Gl 005 sy (6 )90 Cand 08iwd bawgs &S laals — gy e =Y JSWS
Fig. 2. The force-displacement curve drawn by an axial testing machine



VFe) (ylimno oF 0 3losds NY w655l slopiilo a3 pis £ 0 F

390 3Y @2 5 YOC clod )3 0sd g Mol yhunmed] v anel oS 5 &S olgd wib)ly 4o —) Jgas
Table 1- Variance analysis of qualitative and quantitative properties of okra under modified atmosphere at 25°C until

12th day
o TSS 2
Varlfeltlorxs SOL.JI’CES DF sl g ”PH B (N m|?1.“) FB (N) ' GK (kpa)
e g Qo] i GRS W Sep p doe
Packaging ns . . o x
v 2 0.26 0.13 11785 829.4 145762
Coatin .
uuyg 1 0.79™ 0.00™ 3893 ™ 46™ 30169
Period s o . - -
L 6 0.20 1.70 3342 355.4 20040
W) ey9d
Packaging x Coatin
ui 2&&@ : 2 0.54"™ 0.01" 1291 1195™ 2142™
Packaging x Period - . -
o 12 0.30™ 0.03 3589 152.7™ 10354
093 X (giydiam
Coating x Period o .
9ng s 6 0.217™ 0.07 3331 96.4™ 1313™
[3) 2
Packaging x Coatingx Period o .
oi; ’?My Xd_\im 12 0.24™ 0.04 5548 87.3™ 5727™
Error
s 82 0.23 0.01 1433 107.6 3383

Notes: * Significant at p <0.05, ** Significant at p <0.01, and ns not significant.

595 WY @0 BF °C glod )3 00d gl yhunall o anel o g (&S Lol wibylg 4505 =Y Joua
Table 2- Variance analysis of qualitative and quantitative properties of okra under modified atmosphere at 4 °C until

12th day
Variations sources TSS PH TB (N mm?) FB (N) GK (kpa)
ol i 2ol DF b s . f - .
Sl & Jolome dol> dlge Al s NS 9 oy Jge
Packaging - N - - -
o 2 0.323 0.072™ 13882 567.61 19372
(Gl
Coatin o o
g 1 0.005™ 2.608 9620 130.7™ 6548™
U9
Period o ok - o
0 6 0.138 2.401 3212™ 1149.85 11716
Sloj 0y90
Packaging x Coatin
g g L g 2 0.043™ 0.004™ 8™ 125.77™ 823™
gy X (gAdlun
Packaging x Period - -
ging o 12 0.087 0.917 2177™ 940.76™ 2135™
0)9d X (gAdiny
Coating x Period n o . n -
% 6 0.033™ 1.664 5193 262.53™ 14492
0790 7 gy
Packaging x Coatingx Period * -
ding - g . 12 0.044 0.433™ 4018 853.56™ 3058™
093 X gy X (§ipdinn
Error
s 82 0.020 0.265 1619 4245.28 3960

* Significant at p < 0.05, ** Significant at p <0.01, and ns not significant.

b ol asdl goli 8l an o /5 Sl as o 2y sl A gl Jyame (S glo; (Splie lacld Jus b (oo
P pld U olyad lje S yibe comwlio 5ySlas odims 4)lis ot ide b sladiges 0 TSS @l puss o yidig 2! ).o-l.» &



PV al Jgame (Sllo 9 (o2l sSo 1 (o185 (o) 1) 9 b s

Splie Gedlb 5 uiss S pu (53,5 15 5 4 155 ogms
(Hong, Xie, Zhang, Sun, & Gong, 2012) 155,58 yo,l55 |,
as” ol )15 (Al-Naamani et al., 2018) |,\Ken 5 Slaxil
SRS 0)93 (b 53 Al sladiges )3 Jolowo dal> dlge JS' ke
gy L (sLaasises 13 TSS jlade e iomen bl il
95 B sk ((3loo 3 Jo)WW ) lisS Cajaeels 5l
Gholammipour  Fard, Kamari, )ty pnoa
Uibey &S Loly 5135 (Ghasemnezhad, & Ghazvini, 2010

caaly Jalb Jloeo dols dlge Lais s 4l iz 45l 550

1.6 T

14 1

1 2 3

o a8 (Jops wilipe Jobro dsle dlgo Con g Lain 53 (ygmudgel
Lis )3 olig S s 186 ool 96 o ol 0Shes e
o)lgwd o)l (b wan > 4 5 48y (g0 5l Jsloxe Sl Slge
Sl by 4525 Y gl ol Bl 2381 5556l Joles
Sl 50390 5 Lidsy 9 ssinn slojlod | Sogn o cul
Lo slotiges Jgloxa tals dlgo 1 (g )losine Coglis boy] blizo
g 3,5 ol Gl (Y Jgi2) ol adls ol )5 5lo a2 3 ¥
Sl @23 ¥ (lod 3 uidiS (liee Sy S 4 Jlre al>
sl uls ol s b las o\ Sl 4 oV0 (glod I iy
2 Jsdoee ol dlge (1381 K59, lS s ligh Gy 55T

4 5 6 7

Storage time (Day)

® Uncoated- polyethilen

Coated- nano emulsion

u Coated- polyethilen

® Uncoated- nano polyethilen

u Coated- polyethilen

m Coated- nano polyethilen

Y0 °C slod 3 (6,185 Jgbo 5> TSS @l i =¥ JSWS
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