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Introduction

Cherry (Prunus avium L.) is one of the most important fruit products and due to its polyphenol and
antioxidant compounds, it contributes to the nutrition and health of millions of people. Due to its high
perishability, this fruit suffers from post-harvest physiological losses. According to the proven antifungal activity
of plant essential oils, their use as a natural substance to reduce post-harvest waste, increase shelf life and ensure
the health of consumers of horticultural products.

Material and Methods

In the present study, the effect of marjoram essential oil in different concentrations (0, 250, 500, 750 and
1000 plI/I) on biochemical reactions of Mashhad cherry fruit var takdaneh, including phenylalanine
ammonialyase enzyme activity, total anthocyanin content, ascorbic acid content, tissue color, polyphenol oxidase
enzyme activity, fruit rot and browning of the tail were evaluated with three replications. The treated fruits were
transferred to the refrigerator for 30 days at a temperature of 1.0 °C and a relative humidity of 90-95%.
Qualitative measurements of fruits were performed during three periods before storage, on the 15th day and on
the 30th day of storage. Analysis of variance (ANOVA) was performed based on factorial experiment in a
completely randomized design. Mean comparison was performed based on Duncan's multiple range test using
SAS software and its graphs were drawn with Excel. Finally, correlation analysis was performed using R
software.

Results and Discussion

The results of this evaluation showed that marjoram essential oil maintained the activity of phenylalanine
ammonialyase enzyme, total anthocyanin content, ascorbic acid content and color significantly. It also reduced
the activity of polyphenol oxidase activity, tissue color change, rot and browning of cherry fruit tail. The level of
ascorbic acid in all treated samples decreased over time, but this decrease was more severe in the control sample
than the other treatments. Increasing storage time and essential oil concentration improved the amount of
anthocyanin in the treated fruits. The essential oil at a concentration of 750 pl/l avoided reduction of color
change compared to the control. The activity of phenylalanine ammonialyase enzyme in all essential oil
concentrations in both periods had an upward trend. The lowest and highest polyphenol oxidase enzyme activity
were recorded in 750 pl/l essential oil treatment and control treatment, respectively. use of essential oil decreased
the browning of the fruit tail in which, is probably due to the antioxidant activity of the essential oil. Also, the
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lowest rate of decay and the highest marketability were observed in the concentration of 750 ul/l of marjoram
essential oil. On the other hand, there were significant correlations between most traits. Marketability as one of
the most important traits had a positive correlation with traits such as ascorbic acid (r=0.82"") and fruit color
(r=0.77"). These results clearly show that the increase of these traits leads to high marketability of cherry fruit.
Also, the existence of a negative correlation between the rate of maintaining marketability with the traits of rot
(r= -0.95™) and browning of the fruit tail (r= -0.89™) shows that with the increase of these traits, the
marketability of the fruit decreases. Finally, according to the findings of the present study and considering the
quality and durability of treated cherry fruits compared to untreated fruits, instead of harmful chemical
compounds, marjoram essential oil can be recommended as an additive in cherry fruit.
Conclusion

The use of plant essential oils as a natural method can be effective in increasing the shelf life of this fruit by
preventing deterioration and degradation. The results of this study showed that marjoram essential oil at a
concentration of 750 pl/l by increasing and maintaining ascorbic acid, anthocyanin, PAL enzyme activity,
marketability and also by reducing the activity of PPO enzyme, color variability, degree of rot and browning of
the fruit tail led to maintaining the internal quality and better durability of the cherry fruit during storage. The
reason for this can be related to the phenolic and antioxidant compounds in marjoram essential oil. These
compounds directly affect fruit spoilage and indirectly increase the host fruit's defense system and maintain fruit
quality. According to the results of this study, marjoram essential oil with a concentration of 750 pl/lI can be
introduced as a healthy method to maintain physicochemical properties and improve the cherries quality
characteristics after harvest.
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Seid Sl ey 9 845 (el i) 53y e Veve g VO D
W3 2y 5 2538,5 3 Gl b (St Syl S s
A o) VA0 s Cgby 901, S il day cEY gl b
ole 93 Jyg816 &0y Glalojl s Jatie jg, Yo o
YL holas Mels g3l by 2 (5155 gloj 9 (hoesipe il
A Tyl gy 090 a5 To gls Gy &8 L dw Joli 1,5
93,5 )13 (Jgena (slad )3 (Sde w2 5l Z95 5l g Wmogea
Obei 31T 900 Sl ey 153550 Slao (S0l s
b Pl b 4 ()l

oo )] odla_wl l_: 0940 C.‘aw ;i}) N dl).: 1090 &;)
5l e disee Cuond ¥ S5 (400 CR Minolta Konica) giwscss,
[ ;§_3) ul)—*"’ R o..\_§]95 L_s-"“"L")T J._>|9 1)) 090 ¥ (":.‘a_w
59> O3l 9 S5 GdiesS Gliee A ol Chroma glajas s
A ‘_g)._jb)l.l_)l ‘_g)l.))l_ul rbhﬂ')a) 9 PI\Q)ﬁ) sLmbﬁ_:.o u.wl.)))
{(Castillo et al., 2014)

099 3 A" olimosiil (65031l (el ool (glgine
L o3l g0 Bl 3l p,8 +/V b oolazwl (Wagner, 1979) )51,
A el S8 g (Al Jgilie) (sl Joilio s e -
4 palls o)las g osple oS jsbay (V 4 A% oo Cod 4
A g o (6085 0T S5l 4 0 YO glod o celo VY e
Gl 00,5 Saat 55l 428> )3 a0 ¥eo v Casyw b 4dBd Ve e
el (6l g (50l yiagil B0+ 9o Jobo > (VL Jola

bl s gae 0ylac Sy gSul Sl ()0 1S 9w nwt!
S8l bl Lawgs (DCPIP) Jidguis] Jidg IS 3 5y Lials
Cogy 5 CudsS Bl jl p)S S e gy ol ) a8 (65 el
3 s 3 3 gl (0,3 1) gl Sl 2 (oo ¥ L o
Feer 90, 5 loda ¥ slod 0 YU balswe wieln o CubdS
Voo 9y Joloe A Sants xSl 4l VO Cde 4y 4iBd )d g0
3 LI DCPIP ) Lo ¥/0 jlaio o 4y 5 42ils p y2g 8o
Jald diges b 38 ogil OV oo Job 40 by diges o l5ae
5 )lkwl e D9 0gme 0)las ou 598 CluS 5 glyl> (blank)
St ySaol Sl i lisen (clm il ) oalitusl b S yoSao] gusl
DCPIP )9-&22} ).3 ()_;.3.‘ ).) ‘D)f ’/’a 9 ’/’\c 6‘/"‘ c’/‘Y c‘/‘\)
b oy

el ioiiw gl 2 jldligel ¥ id o 35T Collad
San 5 (S8 b, 5 S sel VTS5
Vo lde b ealitwl yow oS L (Karthikeyan et al., 2006)

1- Phenylalanine ammonialyase



VoY sl ) oolad PV lr (53,9b58 qalioo 5 pole) L2l pole pii 1 OF

Ceage b a8 LnluShs cusls ey als sl il
,» (Lounds-Singlton, 2003) x4 e Syl Spuwl Lais
&9y Shs Gidgr b olyen agl Guilsl 51 gy b slaslllae
Aiges Ay Camd 04 Hlow (sladiges &S Wb (g S dons HoK0] 0gue
Dehestani ) 053¢ 513,55 »2 (6 5V SygSaol dmsl (00 5| sl
Dy pobs addlas by 3ilkas o5 ((Ardakani and Mostofi, 2018

ol ol BV Joa ol 4 g5 L 2 omilmgil (glgione
sl s > Jole 95 (ol Mo 1 seiran 5 (51085 ol 5
bl U plewgl e F JSS 3o g )b e oy S
bl ialidl Gl el (2l 8l s il als pe il ol
VO il cble jlas 4 by pe oolbgil (e i
sold digei 3 ol e (2 y2aS 9 351 IV 59,50 3 53 25)See
20,5 oanlie pIV 5oy pd

LS siten T gl (5 Sl 5 2 S U slost
ogsn o Sy o3 iSet5 S ln Jske BTy > i
Sl a9 5 (08 Oy L] (S ke ol
LS 5 op e 5 (o b pslwgsl (Wafaa et al., 2014)
35 ) epSale g Giis ;5 48 At LalS (el yaws] o]
2 Lo pplsil (i S o ] oo (285 3131 sla IS0,
G lizee Joolse 41U cod (o)bo)lil byl 53wl 5 o ol
9 SIS olo (Rl BIL pole (gl )3 LS i Conl (Sea
Wld 4y Capd 043 o gloogse (bl (e puill clale
Sy 4 ey I iz o il quguimo Sl
5 5ol Y18 51 e 38l ogeo Sy (sl
9 (5y90E « dmg > (Asghari, 2015) b by, Jb ols s
ial3l 3 gl Luslul 31 (Ghafouri et al., 2016) o, Ko
e 48 220D Ly 9 2308 (s ]y o (lewostl e
Lo bbise il g bais gl bl 155 Cos ogne cyilumngtl
At £y 55 5 bl SLS 5 lapilusst] S ol 4 oy
S ) a1l Cols (9 s Jdsay (alS sla il
1S o S sl (6K ey e 5 (gl 1
2L ey opljl Jols slaasl, (Ghafouri et al., 2016)
Mohammadi et al., ) 4l)\en g (saomo Lislejl 3l osel oy
ol 05 5 (pml ol b o Jas (538 55 ogn 3 (2012
Ll cillao

o3l p 31 amd oo (L3 (puil)ly 4 o5 Jo> mlis 0gee ST
r Gl o3 ) Jlaisl a3 ()5S plej 5 (il
el a5l Lale 9 oyl blize 51 Lol sl 0393 5 ine 55,
Sty ol > LogyS el (pyidar () o) 398 )l ine
o= ole; csdS L ety o llasl as” jobo lon a5 05 ssmlie
V0o cclale ) Lull e (JUs ool U il ials jasls

M8 i)l 2)90 s par g (ol odnliia L aalllas 3)50 (slag )
) slmoyad jlhglate pd Bad ol deoyd Cjgods g WIS
¥ ((Shg 303 Y0) 0 oV ((Jle) (Stewgr (g slrogee
D g (S g 103 V) ipmsd ¥ (((Stpwgy 20> 0+ Lawgia
Ayala-Zavala ) i oslaiw! ((Sdmws Jopd Vo r) JolS Shuws

[(etal., 2007

ool Jalas g aajas

945355 3y50 (9.4 a5s) SAS I3 8le 5 3l eslatwl b laesl
oolwlyp Laodly (1 S5ke duvlie cypioman 2385 )15 (oylel Julos
85 g0 duoyd gy Jlein] w53 Sl (glatals i 905
2 5008 paw 5 EXCE 15810 5 51 oozl b dbbgsye (sl ylages
oMl Ly (Starod clpd lio (o bily) (o) e Sl
A5 Ao R Hl58le 5 y> corrplot azws

i Lnosls il ly 435 51 Lol s 1S ygScus pas!
R 759 SRS Olej g gy pesll el 5l a8l
aasMo LB Y S 0 &S jebled () Jods) 30 45 xe duopd
CBIS L oad Hlas sladiges ded SKuyoSnl dpwl line !
Sl g dald diges 0 (ialS ol (Jg ol a4l ials l;
3oy L lasi pls 31 s e bl 2 55 j2dg Sew Voo v clile
20 4 3 )l ne b hese bl e oges cnl b
55 93 45 (s 4y by SapypSas] ] inlS g g 55 5l
ad o)Ll as s g0l s |y M‘&u»&wi oo Yl
D9 ol gy 50 28l Jlas & bgsye 55 o (s o yieS
Y gaxe (a8 slayiahl (pySere s SappgSl Sl
Sl i L;l_as)inl)li sl b duslio &S D9 o Pguo dlo%p
3ile (elgs 3l (5 )50l5gS yee (5SS ploj e Jobo 3
Lee and ) $9-5 o Syl dwsl (50 (inlS Corgo (S
Jdoas gy oyt by o o oliee Bk 5l (Kader, 2000
e L S e I il Sl ISl Gl (gl b b e
Veltman and ) <ols o9 9 ey b oo LinlS Syl ausl
aS 1ol Ui ola slaoges 69y (oinlejl ;> (Van Schaik, 1997

A3 o (895 b (slogad STy Jlos & 6\3)9&»1 KWRAYLY



VOV o 55 S ogen (505 oS B 3 iltnST T L 3 G380 )15 3 (s

P 8 A g Ade S Veee g 00 lacdale dlea I il Sy Rl 5l glo (65550 920 4 Cundly i) pdg S
(7 JSCs) assly e 13l ogee S5, Lais slacdale K00 oS Cul g 4 p3Y Ded ald 4 Cuns K,

“gatio WSS o8 ) (WIS 4 anlllae 3590 liso 1 (51,1 o 9 90 pmilisl P (el ly 4525 gl -Y Jgoa
Table 1- ANOVA results for the effect of marjoram essential oil and storage time on the studied traits in sweet cherry cv.

‘Takdaneh Mashhad’
Mean squares
Ol po (ule
4\?)3 Saw! 5'59'%5
A Joves 9IS sl &H" i ) . ol g Jo b P o Sy
Sources of df A“"’sl;’ el ) SWligal JICy S 15 dgs0 o920
variation s;c:)ird 'C  Anthocyanin  Color  ppenyialanine  Polyphenol ~Marketability Browning  Fruit
ammonialyase oxidase of fruit decay
tail
o
L’NL" 4 153" 373" 3.05™ 733" 7339™ 762" 0.06™ 214™
Essential oil (EO)
S ol 1 3471 4417 8.06™ 6894 2288 1904™ 0.15" 264~
Storage time (ST)
ot X bl
ey X il 4 29.8™ 62.1" 0.06™ 1502 156" 27.3" 0.014™ 22
EO x ST
s 20 6.63 3.17 0.028 216.4 64.2 10.13 0.0009 1.33
Error
S i
o eys 5.38 2.18 4.07 12.89 6.08 4.97 8.55 4.15
CV (%)

oy S5 g iy Jlein] zolaw )0 5 bxe BB g > dxe BB 3959 pas i gy ik 9 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.

m Before storage 00 E250 pl/l1 B500pl/1 @750 pl/1 81000 pl1

bf%b

e
ey
e c
ey

e %
ey A
e o
ey wed T
e o
ey A
e o
ey A
e o
ey A
e o
ey A
e o
ey A

-

=)

i

=

20 A

10 A

Ascorbic acid S Sl 2!
(mg ascorbic acid/'100 gfresh weight)

Before storage 15th Day

SIS Ol
Storage Time (Day)
“agatio WIUSTT 08 ) (WIS Bgse St yoSuwliwl (50 52 (551 oloj X (g pe ouilisl 32,15 ke 31 -3 S
Figure 1- The interaction effect of Oreganom essential oil xstorage time on the ascorbic acid content of sweet cherry fruit cv.

‘Takdaneh Mashhad’
(DMRT, p<0.05)



VoY sl ) oolad PV lr (53,9b58 qalioo 5 pale) L2l pole pii 1 OA

u Before storage 00 BE250pl/1 @500 pl/1 @750 pl/1 31000 pla

_ 120 A a
[F) )
= 1 be
g 100 4 M
= i
; Lty
=) s
—_ 80 d Lty
i
o 'E Cu’ 7
omomn ]
Do e
j‘ g = 60 A
. ‘E Lty
522 ::;
- 40 e
A e
g oo
L Lty
@ %
!: s
é 0 W
Before storage 15th Day
&N Gl
Storage Time (Day)

i 1SS 68 WS agm0 IS bl Gl g (55185 (ol x g e il 30,8 Jiliie 51 - Y JSW
Figure 2- The interaction effect of Oreganom essential oil xstorage time on the total anthocyanin content of sweet cherry
fruit cv. ‘Takdaneh Mashhad’(DMRT, p<0.05)

P g g g Cangy S5y s )3 3G e Jgtio g Jges
Gt d 35 a8 0 5))55 (slaalllas )3 . Wlodgy sl ) Cons
._\_wbu’_/a 0G0 LS):J_u.iJ) uu.thlf J)YJ )‘ Ltbuwlml ))g)lf )J‘ 9
Kw,) 5 SlwlS pmen (Norouzi Faz et al., 2016)
38 cute il slaslllas 4> (Golestani and Rastegar, 2017)

W32,S

K
Color (Chroma)
[

0 —= Pl

SS9 Cdby s yes U5 D e Jole K S
il L ooyl b los cadiS L baogss il o sge (5 pmlls
ol ol ogee o (P9 Blad g (g 9 Lgd o0 035 (S
ogre 5y b oy s (Hernandez-Munoz et al., 2008)
- s ogse Cagby (e (RS (yizned 5 ilgil Fiwgy bl
clale Galisee (slads s adlles ol y> (Han et al., 2004) sl
u/.dzvl_g 909 asly ogx0 ‘5'.09)5 ua>l.w P e )J] cuwl.w‘
SIS Gloj e Jgbo ) aald diged 4 Cond Sy (6 0y yuus
50l Cito Lo saima Lt 55,505 e iagh ol nd

Bey, 15y, 30y,
e stoy, 5 Dgy, " Dy,
'Se

$19,L1 ples

Storage time (Day)

25y So0g 759 1og,

ol clilé

Essential oil concentration (L)

‘Ao IS 08y (WIS B0 Uy w1 (5T (3loj g (W9 sy (pmwilut]d 18 3L 151 Y IS
Figure 3- The simple effects of Oreganom essential oil and storage time on sweet cherry fruit color cv. ‘Takdaneh Mashhad’
(DMRT, p<0.05)



V04 weisbo) 30 WHLS oguo ‘SJ@UéWMpSQIMI‘Sﬁi Sl 5 380 oyl 0 g (S

9= YU YLassl (Randhir et al., 2006) 1S o 45 bl
4 hga0iye bl b odd e sloogse 3 PAL 3l el
Aol A ol w5 0gwe o £l clagwly Wl s
Jel u_i)ﬁ u9_: 09— u_.\.Q.\s bas 9 u.:‘mlg)l uo‘9> u..;l)sl
RUSKOVA ) sl 0wy Ll 4 459555 50 (uilas! 1 o0\l doncs
4 jow 005 bl Hlog a8 Wlod S 3158 laase (et al., 2023
p.:)_j u_;..nas u‘)_‘uﬂ d)l.)u_u.a )9]0 L 4}0)[) émo Wy ol).o.tb
Asghari et ) waly Lili8l lo; cusdS b S g ,> ) PAL
Oioed b clblls , Sl 5 b pls L &S (al., 2019
U 459 adlae s (Parvizi et al., 2020) ,Ken 5 59
Ao 95 2 OligS Omdsalgil olyon 4 bl il ylo fne

Ay o olow Sl ogao > W’)"] u_»l Cdled

bl 03l 151 25Ul ligel (opad¥T Jid o 551 e
Or=one 9 5SS ploj fl g a0 8 Jlein edaw 13 (92550
Ao o) Jlaisl o 3 Jole 95 cpl o Jlie
rSilae slin ¥ S5 () Jy32) 331 J3, 00 PAL 3 el
Cdlad lise 1 (IS oo g L9250 il (e e
ol clld fie o Bllas 4 a3 o Ui |, ogee PAL g3
gy 5 Sles 090 93y, (wilel clale (glayles pled y> ol
Vorr sl e bgpe 186 st g 51 S8 (S350
223 diged 4y by 355 ol e (pyieS g 6V Sy 5 25 See
D9 N0 o 5
s w35 i g oy ol SWligel YT ité o5
Sl il 5 a1y V1 Jith 5 ol (28 S 3 g

m Before storage 00 EBE250pl/l1 B500pl/l @750 pl/1 01000 pl1

160 -
a
~ 140 be [F4
i 5
= .= = | il
Z = 4 C C S -‘i
2 = 120 T
= = i A, ;]
S - i e e [d]
] % e ’a e 'q
—_— = o 100 A A :" Sy -fi
?w ] T sﬁ L, 5:
t - = Sl J W
Yez g | o9 w10y,
- B E=] ] :" e []
o= 9 fact sﬁ 2 f,
3EZ 60 il g A
3‘,; [ ) LA o [40A]
5 : A :’a A "
: =} 40 - Sl #ﬁ W $‘
= £ A A
= ilee ] [
20 1 o :" v [2A]
A sﬁ A 5:
2 iy A,
0 - !
Before storage 15th Day 30th Day
SIS oo
Storage Time (Day)

“agbo 4SS o8 ) WIS 2910 40 PAL o 35T Cllad g1 (5,10 (oo x (92550 (bl 252,18 il 1 € S
Figure 4- The interaction effect of Oreganom essential oil xstorage time on the PAL enzyme activity in sweet cherry fruit cv.
‘Takdaneh Mashhad’ (DMRT, p<0.05)

L 2353l ol S e e pmaolinnS] (gl 255 5 )95 IblS
aaly Lo b ognliensT g LaJid oo 4 b J8gise 349y
03455y (Mo gad Calag 53 5 48 (oo U ] olae oysiasS
Falguera ) asl o 5l alS slacdl ;o slogd S5, Joiume
dLmuﬁ.:S\B R P e 5! S gq.:)j Oyl 6‘09-9‘5 .(et al., 2011
el g amd e 4,5 b ot ]y Clom s g Brogee ol (S,
5 2lb sl a8 35 5 0 il > ogllanls i S bl

Sy s 4y 48 PPO 4351 el dlon 51l oo Lol

aS ol L ) g Ol paie 23l T8 o o0 351 Culled
Y et e )0 (6505 o) g 0900550 (uilul o3l <l 3]
Blie 3l a8 Jls )3 95,5 gime PPO o 3l cllad l5a0 2 Aoy
Lo (3650Lee duglio b o oy (glol o 1 Jole 93
Sialidl 6 )uaSs loj i3S | PPO py sl b oS ol oLt
23 i 54 PPO ol cllad 30 oo 9 el il
(0 JS5) 25 €5 L Jlag 5 (il 5,00 VB S Jlo
55 o Slocllad ogee Sty Jolpe Sy b lojen



VoY Sl ) oolad PV lr (53,9b58 qalioo 5 pole) Ll pole pdi VP

s g ylams hixes Luill JUlSs 131 S (et al., 2019
SlpBd 35 03,5 (s 0 )55l ogse 59y 2 |y SIEE (598
9 ST Ay (o yid LS ¢ pudiS (LS (pdire (il
ol el ials 51, PPO 5T L Lo Ji6 (pgraslineST (00

(Sayyari et al., 2019) 15,5 lgie gy 3]

250 7
200 A
150 1

100 1

ST Jgids b
Polyphenol oxidase
((Units per mg of enzyme extract)

50 A

gy 2lon (aLS (slagpill )l (dte )5l 0gee codS
ly il 51 20 O 3935 lje dajl5 Joly 2alS Ly (Sgs
1o olgd 3] slaculed ials ol ot oS wimd o LialS
Asghari et al., ) cowl uiais g jlawSTACC 4 PPO cJls
w0l el gals )3 (heousse (bl pols adlas > (2018
Sayyari ) o )Sen g )bw slaaish b axss opl g 350 PPO

B @ ib!’e

150, 30”,
Sfﬂra o Day Day

NFLILRY
Storage time (Day)

0 25p S0g 750

il Clile

Essential oil concentration (pl1)

e SIS 68, IS Dm0 53 ST s 2 5T Clad 2 (5,5 ol 5 L9y il 32,18 03l L1 51-0 JSUS
Figure 5- The simple effects of Oreganom essential oil and storage time on the polyphenol oxidase enzyme activity in sweet
cherry fruit cv. ‘Takdaneh Mashhad’ (DMRT, p<0.05)

A S 0 slasd lioges i ik (]38l cage el
sk d ;g e VO clale b pl )5 &S (i Sals dges
i pV0 jg) ) YL aw )3 1) ogse (gdian il (6 5 i
aS ol ylas (Mozafari et al., 2017) |)\SKen 5 (5 8k20 23,8
9 75035 e 0oy Lbgd il Ly 0dd o sla S5 ,8 g5
MRS Gl Do Jgbo 13 00 o (slmogre 4 Cud (50
Oil38l g CsdsS 69y 2 el g mtngl el e b
El-Sayed et al., ) cowl oo (j5)i5 wdS 4555 (gdiaan)lil
(Barreto et al., 2016) ,LSen 5 55, piced 3,8 (2022
SOy 9 b gl o |y e pe il ol (g by,

28 ()15 I8 53b (IS dgS

s 53 IS5 glej 5 bl ol Sl 3 gbkams 13l
s 3 Jools 39 ol s s 1 imom 5 203 ) Jos|
(Y J932) 29 yl3 Hixe 09m (i lil Lais 203 0 Lozl
Obes Gl L & wims oo (i Bajlod 3650k (slraulio gulis
AL pll 2)LS Ly (g Bogee sian)lil (lise «cs)lo) sl
Gladses 4 Cuus ol jlawd (slogee 13 aome jd bl ialS
Ugy dals yid )3 yude Sen Voo e b Luilil clale 2l3l L canls
Pl joy > Ll 8l () 4 dgr st il (liee > (ol
7 JSs) ol 0392 oI Ve 59, 51y ()00 (o
GEalS 1) SOyt 5 (S4S 92 (m Gy &5 Jole p»
Condg bais ol ylod (655> (Shpwg e a1 g amd
Esna-Ashari and Zokaee ) 5o 0 ogse (s )lib g (5l
@l glac e sl jingiy ,o .(Khosroshahi, 2009



V2 weisbo) 30 WHLS oguo ‘SJ@UéWMpSQIMI‘Sﬁi Sl 5 380 oyl 0 g (S

m Before storage 0O0 B250pll @500 pl1 B750 pl/1 01000 pl1

100 -
90 -
80 b ';“
- [ be
SR NE a4 b 4
2z O 7 L
2 E 5 X% N 1
|z . .
L3 e I \
= 0 |2 N
E \ Frrs k\ P
20 - NE N
\ \
0 .
Before storage 15th Day 30th Day
SIS pla
Storage Time (Day)

‘i AIAST” 08 LS Bgme (Gekiunny )13l Bl 5 (5,15 (3l X g5 o il 33, il 51 -1 JSWS
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