[ Downloaded from fsct.modares.ac.ir on 2025-08-07 ]

W'Q\/ J.\.d..ﬂ\ c\o n)‘}) c/\on)la.:r &‘J—G GL@)(}&

AT g 05 SleT 39 3 Sl Sl g pandS W M5 51 (g
(Gagl pd ) S8 0g3 0ga0

" Ko s 6 sbL Akl

OWJ‘(CQMJ‘} AK.:;J".} ‘};L&L r}lﬁb‘};J\thﬁg‘—\
O, @ e Jy oKl SLEL pske (5,53 g gmeiils Y
VAV b pdy Gasb R0 /0V/0Y 1edl s f,b)

0 LS~

53 s S o O (3Ll joe S2alS 5 pl8m 555 0385 (3 e 3 mte Jolse il s ol Sl 5 VL (i 5L gl (S5 0 e
Vr:«lsv‘i;ls}‘ﬂy"}:ﬂév\:w‘&:l:m:jb+wﬁ\ e lS LS Ao n VS LIS oy VS IS Sl | ST e
Ol 3l 555 0Y 51 adls 5 Oley) mhaes a3 (501051 b A5 AS 5 oS S Sns Ve e S Sl il + 0o
el 5 & by gl g o JS Al Dgmen Glio ods S5 Glajles s s 6 pae 5l ol @l oS 5 aallas 5,
LS Edl Sl @ by 5w 055 SRalS Ao (Aot pp rin 5 (o3)Y/0) eSS a0 0L L3 il Glas]
k4 Cond AoV S IS 20l des 516 S lasled a g dald jlas e ooV Sl dal L s oY S
03 EITY sy Ol 53 dsys W0 31 558U ol Jltie dald Ggal 53 4 () 5b 4 A sloue el e Lais 4 536 dald € gad 5 Lajlas
Lok Sl 1) b lgmome 5 Snls Sl s jasld op 2l i @ don ) 5 Y dS WIS lajles il Rl Sl bl ol
Seslieal b Ol5 o dgoms ol slgn 5 055 Lo 5 Vse oo ) Sl Al b o oY S 0 IS 206 e a5 LB by s

.;ri‘_gjl.x@f.}ww‘\;.-)siLgbs)sj})\iU1J5M5MM$}Q§Aﬂ)wdl

S 5 oS Slis (il Jles (i (035 Sl 105l ads

fatemehnazoori@yahoo.com - Jsis ®

AN


https://fsct.modares.ac.ir/article-7-15274-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-07 ]

oS SeS hs p Aol Shdle 5 S IS S ) 5

i et 5 (6 5BL aabls

i S (KA 5 a8 ke W53 ege sl

S oisel S 6,05 e esle [4 O O AY] e
s3h o esliiul GLEL SN pame SLoLl e 158
w iy QLS 5o J S5 e ol denl Sl
@ Swslie o IS LB 5 adls e 4l ol

DY &S o ) OlS 53 JSaar 5 s gla)las
3 ME o GlediS sl 5 LI Sl S S5
e ool 0313 UL 2L 5 (305U Y pame (5,16
Jelos 5 G bt s el Sl

Om LS Sl s s [VE] s5d e dld sslen

Lsolen 4 Cuslin 5 olS 53 552 go Aol Sl Ol

Sedl a8 a0 OLiS Sladlas .;)l;;}g—jm};majau)l
G0y 038 Jdws Uls o S5 clajlsle 5 al

s b 5l 5 VB slag 3T 4 oS L5l 15 sl
b Lol Jes o ls3l Olssa 5 63,8 1y Jlasl cpal
st AL A eSS Ol pea b 5I[V0] aS
o 8 ST 4 by e 05 Ol ks G b Sl Ll
Ot 5 s s 5 St e e ) s e e

SIS G S il gk bis el 5 oSl

S L2 Gl 55l el Sl O 5 S0,
ool Sl S51550 28 4 Sl ol oS es S (g8 Sl
51 m obes DNV ol 0 esls ond 31 W Al

Al el el Sl Jloms Ul glae gos il
Ot W5 sl da g0 53 5 Lo g ek o e
3 e ol ramen 5 [W] Cl el oL Ol b
DAL 255 0 S35 050 O3 Slosed 51 65 5

LS e glaclale B e Gids L Rl
S e Ol S5 Sl Al 5 S
o3 b Ko S b Sns s by,

NG 4\:.&; (S 6\)]}\)@]

\.Au.fbj)j :‘y -Y
Ol g saglalS 5l S 3, S35 laess
Sy Clls pegee oS Oy Olaj 53 Ole S Okl b
S glalis Ok 5 Ky e 5 IS il Bl
SV 3 B Dbl (B St by SSIS ol

lw-ﬂ ACC el SJeaS 30 5-) 05 0 sl gV 23l

dods —\

«ida) b gl se (Fragariaxananassa) S peo s
s Sl Sy 5 w3l e 5 e (b
W ol ol 5 Ko ool o IS oab 5 e s
3 035 obS Jsame ol W5 ey00 a0 (3l oLl b
ogre VL Comlom 353 355 OF b 51 ol 5 OISl
L1 Gpme S1e a0 Jguamme JUil 5 lralr (S0
5ol Oley 1 aS ok 4 il eSS

J b s eds Al pams 5l g5 LU MR O as
warg b D] osd e dole o5 Gle b acds s il

5N G5ES 3 Jpame (pl L3S 5 e ana 5 OSG
3 Jsame ool BUL Ol il glialy s asdlas
SN S sl (55,8 Sl Zdls Sl ey

O 5035 0 gn QL 53 gad 5 5 53 (S0 Dl ol
By 5 Wosen Sl 51 oy kS (UGS 55 age

3 gy M LekS S5 5> (BB dS s [Y] 5
5 oS Lo S Lol s e S oge SOLI e
S0k o plsil lalllan [T 505 0 0 ge Soss et
2 pedS e 4wl U (g e 65 ol O

S bl odS sl (LG S sba ol il

3 B (S e (i e (53 e e
S Sl 50 0 ge eedS [E] AL s e Ll ol
L il 3 oS slais Koo Blin 53 [y ogpe colis i
35aS 0] AS o Chiblos (Xgd O 30y i 2SS

D L I I L ]
oS (55l glro g 33,5 o O (0550558 WD

Db Fr s ol 5l s ols 65V kS Ce s oS

Sbars 5o SIS ) pots edS Lo [1] L5 5Ll
Sosre ALS 8k 5 Jole oslps Sl (ol Gl

Soge s SVE L 5l A s LOLS, 55 o
S adls sy SIS QN«KASL;LA‘})};L;A
oS LS Sl eslizal [V] 353 00 Cilas 0T (50
Ol Rl e 0 Ol s S e Ong Ll e
S edd il 5l e e 03 (IS e 3L plSnz
5 s IA] S S 0T pa 355 iy 5 sLud
S eedS LIS L Sl 5l e e 4SS Sba Sy Lo

o oRIB L s G s Ode I E L B b


https://fsct.modares.ac.ir/article-7-15274-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-07 ]

W"\\/ J.\.LA\ c\o 092 ‘/\Oa)LQ..Z

&‘-LG GL&)(}R

w5 S Sl BB gles 3 e STy 5l eslixa
Y g b Ol 25 ) andenl AS S S e e
Gl £ oy e Ol 5 V] A Sl
—opll VAT s gl ejlas ad Le Ve s S
Sy e i Gy S eslinal b & luy 68
SopsSl ¢S o ol 5 A8 bl sy
chle M] a3 ol olas 2 Je Ver s ol
g OLKes 5 0 s e S OLS S
5 Np iy sl LS| ST e glp [YY] W S
el b Sy ol e Al eslanad VY] 0L
Jslowe 2alS bl 5 558 0 izees DPPH Ul
AL e 0550 stias glaplunsl sl 2> > DPPH

Cow "9@\5—‘“

el Sls K i Oen Sl Lyles
Wi Al doys 5 Ao 7y C’M 53 JS kb Ol 5 (L
) oser S plS S5 5 (b s A Latld) o w8 K
Soge 23 3 agme Loy K mhaw 3 (b s axls
W&o el g g dels s Ol Jd 5l Dlis 3L &S
Ll Ol 1 s e sl SlansS! w1 e b 5 pH
03,50V sl 53 bl ssee Slie Wbty 4 o
RGO IR W

bjj gf;AtS MJJ—\—"

s boles Glas ol QLS 3ol sse 08 Slho )

2 Ol Jlize Jl cmen 5 golall il glaols

g 53 Wb 53 IS b Lo s 055 ialS Ao
033 Sepl g L0 dodr) cl s pme dos S
oy bl baises 55,5 51 J3 0l b pls i Sl
Oy bl eyss bl o G5y SRl ms bl

3o b ok o calu Gl JLals (25 55, B lae g
Slas 53 (Aaual) ol abdle LB 055 Jhals aasslss
Aol b o3 53 eedS LIS S 5 ola A edalis als
boles plo 5 ald @ s Ve e 5o Sldle

() JK5) sl OLas (o35 1Y/0) (6 S 05y ealS

0)

s gy sdidan] Glaoss 5 ol 3lse plas OF
oISty Cdls 51 e o le3T @ Lo gs pnan LS T
52 A e Oleind ) (m8) e Js o851 (53,5508
LS5 3 s ol g edS S S e ol
Ky e Opmer Slio 31 S o del Sl
FB il gl g 055 S Ao (S8 5 2 5)
b & elhs Wl elr o slpe Ol A5
ol 23S S s 2se S B Ol s S T
L ol Sl b B s Sl S (il
o3V (edS L JS) Sla g sl 5 sSB s LSS Sl
Sl + Aoy ) (dS LIS o pn ¥ dS IS
Shdlos + oo ¥ o0edS LIS 5 Vs e SO
3 V) B0k aes 5L (¥ e Sl
Sl b 0T S5 5 eedS IS T 35155\ Y
0 KA slege 5 ag okt S5 glachle 53 il
ol lewd (6lao guo e L 53k OF 45 4i33 0 ok
soekdieals 1B Gl oy e S (Sl b s
ooy A0 Cusb e geedes 4o b gles L &l e 1
3o e33les 5 O ) A B a5 Dlie Al fats
oIl Jsl dl e dd (g Sesll B8 Ll s Sl
Slasles Jlesl 31 L3 5 bao g Suils o 31 oy Slao (5,5
Ci S K 3 S g el Sl 5 dS IS
[ Ky ol&Kas 5l eslazal L éﬁ@j Glaoswe S S
L* sl el 5k 3 5 (Konica Minolta Ju)
bl 2 (G553 BF (G 3o 3) @% ¢ (/i)
T st o Sl e e Ol (e Gl 23513
sl A1 W eslimal g (O1pb « FG5020 Jus )
© by Grodea) J3) 5 5500 oy CB 8 i dnles
b e o 0313 513 0T 5 )3 g 5 038 Juate ol
SoSeill IS i 4 Sl Caslas (ool HLis S Jlesd
T e S S3L ahe Sl s aS ()l Dl S
2SS e s ekl i 55 2550 2l
35s Sl L lss S Aoss 3 S aslos s
s S el 5 Jsl s 03 ke Jlasl 31 3 Lo s
Shdes Dleg dlast Sl day nsslss 5 ot slasgy 5o Lae s
o g ol Bl ojlas £l A3 S s il o~
b sl ol slpe Olin 5 Jlzms 2o 2l Sl eslanal b


https://fsct.modares.ac.ir/article-7-15274-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-07 ]

oS SeS hs p Aol Shdle 5 S IS S ) 5

i et 5 (6 5BL aabls

Table 1 Analysis of variance of physicochemical characteristics of strawberries during storage.

Sources of changes Treatment Treatment * Time Time Error CV
Mean Square

DF 3 6 2 36 10.82

Weight loss 80.4%* 80.8** 1122.95%* 9.6 8.82

percentage

pH .007" .007 "™ 2652%* .009 3.35

Total soluble solids .103™ 207 ** 1256™ .054 3.06
Organic Acid 052" .026™ A4128%* .033 12.33
Vitamin ¢ 535.5™ 230.2™ 27775.5%* 482.7 23.31
firmness .031 * 026%* .0383* .0074 20.54

Fruit color index L 1.98™ 1.16™ 8.04%** 1.09 3.69
Fruit color index a 7.36 ** 2.76%* 40.74%* .076 3.49
Fruit color index b 1.49 ** .83 ™ .868" 0.43 5.75
Calyx color index L 10.45 * 3.324™ 14.60* 3.17 4.34
Calyx I color index a 14.77 ** 6.14 * 43.9%* 2.28 23.05
Calyx color index b 6.16 ** 1.58 ** 2.22%* 0.42 3.92
Total phenol 414206 * 207036 984649"™ 115397 27.88
Antioxidant capacity 21.8™ 21.14™ 4391™ 27.147 5.64

ns = not significant; * and **, significant at p< 0.05 and p< 0.01, respectively
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Fig 1 Interaction effects of between treatment and
storage time on weight loss
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Total phenol (mg kg-1 of gallic acid

on a fresh weight basis)
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Table 2 Interaction between treatments and storage time on color indices

Treatment Storage period Fruit color (a) Calyx color Calyx color
(day) (a) (b)
At harvest 25.85bc -7.13de 16.31cd
Control 6 21.34e -6.65¢cd 15.3de
12 19.61ef -3.69a 14.66¢
CaCI2 1% 6 27.32a -8.92¢ 17.94a
12 23.79d -5.2bc 16.93bc
CaCl2 2% 6 24.74dc -7.38 cde 17.74ab
12 21.1e -4.25b 16.29¢cd
CaCl2 1% + SA 1 mM 6 25.52bc -8.54e¢ 17.74ab
12 23.71d -7.4de 16.74c
CaCl2 2% + SA 1 mM 6 25.79ab -6.5¢d 15.41de
12 24.02d -3.5a 14.71e
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Fig 7The effect of treatment on total phenol of
strawberry fruit
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Strawberries fruit is high marketable and vulnerable and many factors had leading to early destruction
and shortening shelf life this fruit. This study, in order to maintain the qualitative and quantitative

characteristics of strawberries in post-harvest stages, the effects of four levels treatment of calcium
chloride 1%, calcium chloride 2%, calcium chloride 1% + salicylic acid 1 mM and calcium chloride
2% + salicylic acid 1 mM on different storage times (harvest time, 6 and 12 days after storage).were
investigated. The results showed that treatment no significant effect on the traits such as total acid,
phage, vitamin C and antioxidant activity. At the end of the storage period, the lowest (12.5%) and the
highest (30%) weight loss were related to combined treatment of 2% calcium chloride + salicylic acid
1 mM and control. Applied treatments such as combinations calcium chloride2% treatments, was able
to maintain solids content in comparison with other treatments and control, but the end of storage
amount of this factor from 3.5 at harvest time in control sample increased to 4.22%. The highest
particle brightness index and phenolic content belonged to calcium chloride 1 and 2%. Combined
treatment of 2% calcium chloride with 1 mM salicylic acid has the significant effect on keeping
weight and soluble solids, so we can store packaged strawberry fruits at 4 ° C for 14 days with this
treatment.
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