(-

by o le

30 04555 ydodd
eeeml}FRo g (PRmpwpm) GLERS Goesdls mssen

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

il 033 (o )3 (ask 08)) (N8 o (BS Cluogad (s Yl 9 medS )5 Sl awslie

Tolble Col s " gdas! pualyl, T oat Laj

Olted L (Jegr ol pimumgn awlins 05,5 ,55,5WiS (sla puile SWlKo 1)l ol gozisly N
Zahra nadim88@yahoo.com
Ol b (Je gy oSl jptumo g owdigs 09,5 (6 j)sliS” sl pile Sl 09,5 Lokl LY

e s legs oEls 4 25,lS 0uStils s SLel pole iyl i )8 ol ggetils ¥

S

G 2 35 GBS oy (6 b yo o B 5 5 Bl W 4y S ol (£ 13 b N Sl S S g
W) RPOF A Cluogad (S 9 GRS e g 2 PJoho e (Shod Jider 9 pelS )5 o S Jimgl
e (S pidey > dged K BOg polate (pl iy 85 )18 duglie 3)90 9 (wyp Sil 03D (b )3 (ask
Jemse ¥ °Cy 59y W) S 4y gl il pmg 5 St olSitlo] clgn 5 g g abgé 4d> © e & 1) pandS IS 5 ks
Iy Jpamo (535S do > (o) dze jobo s o M (5 LidlS milo (gilolo yibay 3,018 &S oy L s \Sud (g )heSS
Cpiomed 130,)S s |y cdl b o) dme yob i ioleil ola jlas b (el pandS S 4 cans L WS e 4
il Jpana (335 G g2 (551 5306 lS 108 s

Polo it comdS' IS 28l i (S35 1 (SlS B39

2 ol oy s g bl o 4 bl 2950 Jhitol s of 1l (Sidgl) ol s 4 (58 g ogee
il 3l ey yoe 5 ol 3l eltiziso ol Db 3l 3 (S50 Janme Sl 7 Fe Lyl (Sag) g o dd St
by 5l g Slals rzmen (WA v 5 olisline) 395000 slod 4 oluss s po S ogpe slawdd poe Jobo
(bl 5 FoSle) cusl als’ ol bk g Sl (o5l 51 Jgamme Sl s3b; pise 39 el (5,988 Y gazme

- obgy der 1l (55900 Yl Jgame (pl Cudly p | e Slals S gle slinly )3 ddllas g (S plplo (VYYA

~¥YAA-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

Oype & S )l Hlos 38 5 Jolwdie (Sl g I edlitul Joame (pl BNl Gl Caa Mo sl
Ol 65l bogee o (g9 p e SO S L (SThed lajidsy oo Jgame Cllyy I e 53 (5)94bsé

390 Jpaze dio yos GhnS g (Sojb ol Lais itxed g Cb Sty 5 O abewnjl il glo cugb,

Mol yhunadl b (sla gadins 4 dud 00d s yies] W95 o (Slys5 (slo yiigs (Navarro-Tarazaga et al., 2011)
(¥++0 «Ramaswamy and Maftoonazad )il o sgse wiis § i (s piuded | b ol ()15 5l g 28 sb) “ous
@le Syorh dlge (e )3 Bl bra g L)l (b Jols (STis slo by g ek )3 odliiul 3,90 35
N pamn 3 sy olye 4 e 395m Sl A 4 e S U ooyt b 85l sy Sy B
5 cutS 31y ol (i puedS (ygpo 26 polic Jle p Cpisxen (Bravin ef al., 2004) 5, odliul ol 5l 659liS
0)lg23 )3 29290 el ABlco (LS Jobo 0yl )3 39290 wre polic I mendS bl oo Wl b ogpe (5ol e Jgbo
50392 5o oge gt Gl A5 J1alS 52 COZ gy (I3l opde 5 a8 o clablone Loy S Jlie )3 1) 000 (Jolos
9 pedS 0,8 Jlos 31 imgdy ) > (Conway and Sam, 1987) 5jlil b &y 5 03,8 J,uS 1) ogme (yduw)y Slg o
degorme S (0 )8 dumlie 5 oyl 390 Slojlsl (b > (K 0y (S Shogad Sy p i S by
Gl o alises sladlpidin gila o oly &l 4 i Sy Cluls (iald 9 s cas daB)S Ojew Glallas
Dby b cyoren ( Wang and Gao, 2012) (S5,8¢¢5 cudldpjl e cuiS p oligies (SThes Lide pwl dles!
et ) 18l s b o] auslin il g s o o S (5o Sy e 1 oo e st reSirien S
doyd yialS g (clawdd yee 390 p pendS IS Gl clacbile Bl qusen (Navarro-Tarazaga al., 2011
3 om0 SOYAY ohlSen 5 s jlas) Syl Gl (S p (Bb Jsle ©yge @ s S 08y (SR (S

(A ,5365) o] (Sl gl5)] S Sy (S 9 (KA 55l g CadeS 1 ol ol il

L (59, 9 dlge
b (S5pg 285 )5 oalitul 3)50 adlllas ol 3 lasilof] dad (sl it b Sl Jl Lugyk o8y (KA (o510
O 3l om 5 18 OBl (28 (S b g (SlSe caml S (ol Lt e (900 5 S5y (BI5S 5 S wjlul Ll
g Jite b egr ol8iils olinlol 4 1 sgae yuosasr 505 > (o Sygu0 4 093 ] (slbogao 5 ()1 dlge plos

S5 (6510055 9y V) e 4 Y°C glod > by

MAP

~YYAA-



(-

by o le

30 04555 ydodd
eeeml}FRo g (PRmpwpm) GLERS Goesdls mssen

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

§

S g ks
193 05 ol b o3 il a5 VO (glod ;> 4id> NQC)JAJ\J‘(Y @) cuws a) ol g Jgbl M 5 %L»Jm/v byl
D ke dly 35 o2 Joo g 03,5 8Ll bglso a4y JgpudS yid oot /T g Sl aeusl’, * /0 05 035 o2 (3 *rpm) YL

e oo 4ol Wb byl e b 30> ad sy

L o Jlos!l 8950
e 51235 g 4553 B o 7N dS 05 s 53k iy, g o Sl 3 5 sla S5 o
3 9 3ad Sl YO OC 0 el V Ste dy o 3L by Lawgs 5 39 43,5 Ll O b wids iz, (iS0T 9,0 adiges

D (g Ay (552 Ol | S ol jolate 4 Elygw dmn

R R LY
b g8 g gaw 85 )8 (cwyp 390 0jg) ¥ Jold )3 spar Gyge 4 ile 033 g 0g9d b 3 (S p0s 2

A5 olo 039)] (slrogee | o )d lgie 4 ol g ab 43,5 i )> sl oL S Sluls
0j9 LR
By A5 aJ9 d)‘w 0)15..) 039 ‘_’.Jsl o) o ‘Uﬁoj ;»3)5 )l)s oolail 390 (19 u.u.&:lf LS)‘S b}lJJl dl).g ogx0 DA Yo olaws

A5 ole Jol 55y 0@ Sl ()59 8l Mo yd Sjgo 4 gl 0D jg (gile 0253 0y Jobo )3 o ¥ aAlold 4
dga0 (S0 (yolgd

whe oo s olBwed I eolaiwl b ogme 8L )3 3685l o sy piY (gop Hlie bl p (hw ol

9 O 4By yie ue Yo 3485 sy F.OY 34 alo yha o )3 &S (Y JS3) BT1_FRO.5TH.DI Jx Zwick/Roell

b canSs 530 ol (S 50 [ 9y (Soxie ) e e ) 0b & e (e O Bos 41 398 5] e 193]

Wina) 38 gle Nomm bl 955 281 0 gy sl Y58 olos

ARTE



eesmEo g (Fhmprpn) GLEES Giogsbio wmssen

119F olo ogs 11 U 9 = Sgiisn gy olSiuls

§

Zwick/Roell plie slgo cs olSawd .Y JSd
W 0313 (gl Julox g 4y 5o

oy 3 o3lizol b s Jlogs 5 Ly Woodlsuss Lal )85 dus 5 sdolaas MolS )b JB )3 5 yysSs oy 4y stalof] o

OSSls (ol anely wix yge5l 5 00l b 1Sl duslie 5 48,5 (18 Ll 5 & o5 3,90 IBM SPSS Statistice 20 )34l

8,5 pll

Couy g W

Laiged (Sawws ol 2 plalojl g jlows 1
Oz 9 Bl BRI (eSS gloj Gl L S0 )3 slud lies lmodls Jubows g 4320 5l ool cawss liS e
0391 (K30 sladiges (S8 dlud (e p (SH)I5L S oVl s adS 20157 o b dslio )3 (gilshe by
Jaisine 10,0 O o 53 o5l olud Sl (5ol ) adiges sl (Shgd iday plsie 4 Pshodito 28 (2A JS5) el
sl 03633 bl > 35 Jgarme 3 olud il cage (5)me sk 4 6 eSS o 0 )8 (pimen 9 038
~Cgis Dg ATV g ZYAS L TAVD 5y a4 pandS 0,18 Sl g sk (ider b, aals cla Kb o slud e
el &S S g Sy oI A 4 b Ml sk dg cul 3T (LBlgd 4 ggpd ol T g, 3 aald (sla S5
Rl 1y (Sgy 358 8l b (Jslo Coeled (ol cusd a3 9 ik Coghe Jhs (opme )3 S VIS 350 e

odlitul (5,8 g5y dlud g (Shewg (EalS cas ;503 sla g, dles I ( Tanada-Palmu and. Grosso, 2005)..3

(park et al., 2005) 13l (o mawlty Slygw sol> Joho Jito Jugp (Sgphd (iby wmed g oligie Gibe

—¥Ya -



(-

o3 ol a0 04505 ghodiid \
MM@MDMM%@M@\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

oSV w3l sk g 5 190 Joe 5l 8lo Wlgie (S BOG ogee il s olgad 1 eralS (gime (I3
sl ol imgds 5> (Makus and morris, 1998).5j181 o pw3U & ]y Stuwg o S Ay 5 cdly (Sab py aS 23,5
ps > 4 Wl o o 28 IS5 Jpazme (5 B 8le o (al8l p Cunilys by b dunlie )3 penlS )18 53 (5)9dbge

25k pelS JEsly 5 (sl p3Y Camp 395 5 S e

L digad (359 (R )3 1 Glalojl (S Lo 1
Olye 4 Jobo o o3zl (2BUSE) by il (sl ysd ok 5 oo 5 18L5 (o Sged 3 55 2 duny
boad jlogd glaaiges (205 JyuS (> &5 waey oy 3l ) Gl el (P < 0.05) (ibgme yobo o by
loogo sl (1jg GRS 103 sis3lue 3D bl )3 2,55 edalis (5l e BT ()bl Llod 1 anld g prdSay)lS
P otby ol g b @Pebe (s b osd Jlad sladiges 178/ T4 5 TN IXY 900 13 SIS o 5 als
lllas dlas | 395 a Gy g 5 ) s pSoly el &S S o sl | 0 gludl Caghy b (slith S, Jguazme Lol
2,5 0)L3l 25 lge 4 (lgi oo Jpaze (g LRIl xS glke yolate 4 (STt sl by, I edlitul g 485 &9
Tanada-, 2005) 3¢ 1,5 1) 5900l Cawd 1 Glon Lo yd5 dals (cladiges 4 Cans (5olS b o o3> iude (sloogee
AT dgds yd 0jl Sy yja pdld cuwd el el ol a olisue yide 4Ll 505 4 (Palmu and. Grosso
o Ol 1) (g ol s Sl @S ligir by 4 PS (08 il g 55 (o (b i slo O wigel b auglio )
2 amde Gl ) ol 5g (rals kel BB g 41 pge sgb Psbu dite (ids owimen (Park et al., 2005) se
Il g )3 pse sl oo Jito b ok oold (s . by igs b Wiged (ot (19 LR 5 (£ gixe BT &S o

(Navarro-Tarazaga et al., 2011) 5% 544

ConSad (5551 9 CAL (w2 Glalojl 1 jlows 51
i ol3ee saalllne oyl )3 odel Cusdy @l 4 d2 g L. sl odd 03y (LS YO S )3 (g s Bl (b e
70 aw > Wogee (a1 eandS )l 5 sk Sy slo)lert g Cusl oad ais 55 4 0ud Jlog (gladiged >
@ elS )l las g Jbotbe wge lp Casd (5Pl g CBl e gjleopSd bl 53wl oad b g
o8 g 0gs0 CutsS yusd (gl odlaiwl Dyg0 Lol Jelge 5l (S bl o YA N mm)SF Ng ¥.30 N mm,Y.YON w5

[ Tanada-Palmu and. Grosso, 2005) cul (¢jl 03> Job ;5 b g plSoxiul ol cawd I jlde o] cuild p 5l

28l e g cdb diged > (thw Sials p ol 4 86 (Shes Jhde olsie 4 Joke Jute Jogp (Sgyap 3,

etal.,2011)s)s cilhe addllas oyl 55 ool Cowts gl b a8 390 Jlowi 5| 2eS g8 B yob 40 Lidgr (yg (cladiges

S xSele b Jos ool 4 35181 o 130 a0 |y (o0 g o3l (3l 1) sl cuwglio maudS 3,8 (Navarro-Tarazaga

—YYay-



(-

g ool 30 04555 ydodd .
W@Mb@wmﬂb@m\

119F olo yoge 1) 9 = sguiio awgs 16 olSuials

Sy & Caoglie 5 ogee daw (59) (53 Ol pulS pizen (Capdeville et al., 2003)305 o plosl Ll Wgs
o QUi B diged S8l (i gut0 50 ) S St ST (538 G5 sl Liged Bl (e g S e Bl 9 )15 0

(WA ,55)355) ad

120 — 2
—— s ol i gy 5

100 20 |

s | :

80
60

(%) Uarls

40

(%) Symsy

20 -

Wmax (N mm)

0 T T T T T 0 T T T T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12
(Ds0)e N 455 gl (Ds0) sl 485 )

» (D)ewss 551 ,(C) cdl i (B) 9 (il dopd ((A) Sk 20> p Giabejl b jlas il 2 IS

Sl 053 Jsb (S pos

—¥Yay-



(-

o3 ol éooﬂm

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

&bo

e 03550 S| Jg) e (5 555 WAV g lovgn 3 p eglinge )

2,8 8y (S8 &5 558l IS 5 S )b (3l Jsloe S VAV 5,08 p Y s Y
(gl o lod ot > .55,9i8 53 ol 9 S0l 26y5liS Limgs

038 9 pole alone . (K08 D9 ()5 e § CdS  peenlS el iy I g 3y SLATAY LG 508 Y
(ll) pid 5 Jog ojlosd sm3il9> Jlo (b lio 5 5yl

Fb Y garme (A4S gm0 9 3des (RIEN 4 U5 6y 0gee ) oo 435 ATVA 2 oUbLE 5 e Jsle ¥
(529U Gisel il (Sl slo SB

5-  Bravin, B., D. Peressini, and A. Sensidoni. 2004. Influence of emulsifier type and content on
functional properties of polysaccharide lipidbased edible films. Journal of Agricultural and Food
Chemistry 52: 6448-6455.

6- Capdeville, G.D., L.A. Maffia, F.L. Finger, and U.G. Batista. 2003. Gray mold severity and vase life
of rose buds after pulsing with citric acid, salicylic acid, calcium sulfate. Sucrose and silver
thiosulfate. Phytopatology 28(5): 380-385.

7- Conway,W.S., and C.E. Sam. 1987. Possibles mechanisms by which post harvest calcium treatment
reduces decay in apples. Journal of Phytochem 74 (3): 208-210.

8- Maftoonazad, N., and H.S. Ramaswamy. 2005. Postharvest shelf-life extension of avocados using
methyl cellulose-basedcoating. LWT Food Science and Technology 38: 617—624.

9- Makus, D.J.,and J.R."Morris. 1998. Pre harvest calcium application have little effect on mineral
distribution in ripe strawberry fruit. HortScience 33(1): 64-66.

10- Navarro-Tarazaga, M.L., A. Massa, and M.B. Pérez-Gago. 2011. Effect of beeswax content on
hydroxypropyl methylcellulose-based edible film properties and postharvest quality of coated plums
(Cv. Angeleno). Food Science and Technology 44: 2328 2334.

11- Park, S., S.D. Stan, M.A. Daeschel, and Y. Zhao. 2005. Antifungal coatings on fresh strawberries
(Fragaria x ananassa) to control mold growth during cold storage. Journal of Food Science 70: 202—
207.

12- Tanada-Palmu, P.S., and C.R.F. Grosso. 2005. Effect of edible wheat gluten-based films and
coatings on refrigerated strawberry (Fragaria ananassa) quality. Postharvest Biology and
Technology 36: 199-208.

13- Wang, S.Y., and H. Gao. 2012. Effect of chitosan-based edible coating on antioxidants, antioxidant
enzyme system, and postharvest fruit quality of strawberries (Fragaria x aranassa Duch.). Food

Science and Technology. 1-9.

—PYA¥-



& \
s ol o 055 yhodid §
W@WD@M@E@:@;@M\

119F olo yoge 1) 9 = sguiio awgs 16 olSuials

Comparison of calcium chloride and cellulose coating on quality

characteristics of strawberries (cv. parus) during storage
Zahra Nadiml*, Ebrahim Ahmadi® and Auib Soltani’
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Sina University
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Abstract
Strawberry is one of the garden valuable products, due to its smooth texture and
elegance has a short shelf life. In this study, the effect on calcium chloride and
methylcellulose edible coating treatment to improve shelf life and quality characteristics
of strawberry cultivars parus during storage were compared and evaluated. For this
purpose, fruits were immersed for 5 min in methylcellulose edible coating and Calcium
chloride 1% and drying in laboratory air and then kept in a refrigerator for 11 days at
4°C. The results showed that cellulose coating prevents weight loss and significantly
decreased percentage of decay 17.6%. compared to calcium chloride. Experimental
treatments significantly retained firmness. The calcium chloride treatment had little

effect on weight loss products.

Keywords: Strawberry, Firmness, Calcium chloride, Methyl cellulose
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