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Strawberry is one of the perishable fruits, and therefore, in recent
decades, many efforts have been made to increase the shelf life of
strawberries and its nutritional value in post-harvest conditions with
methods other than fungicides. Considering the importance of the
subject, in the present study, the effects of seven tratmnets of chitosan
coating (0.5, 0.75 and 1 % solutions), Aloe vera gel (0.25, 0.50 and
0.75% solutions) alonge with control on shelf life and the quality of the
strawberry product was investigated in warehouse conditions (4 °C and
90% relative humidity). On the 3rd, 6th, and 12th days of storage, the
quality and life indicators of the fruits were evaluated after harvesting.
The use of edible coatings reduced the rate of weight loss, fruit decay,
soluble solids content, fruit juice pH and taste index during the storage
period compared to the control. In contrast, the content of titratable
acids, vitamin C, tissue stiffness, phenolic compounds and antioxidant
capacity increased compared to the control. Among the treatments used,
the use of chitosan 1% and Aloe vera 0.75% were the most effective in
increasing the storage life and quality of strawberry fruit. The results of
this study recommended the application of these coatings as edible and
safe coatings for the consumer.

Introduction:Strawberry is a highly perishable fruit with a short
postharvest life due to its high respiration rate, soft texture, and
susceptibility to microbial decay. The use of edible coatings has
been recognized as an effective and environmentally friendly
approach to extend the shelf life of fresh produce by reducing
moisture loss, gas exchange, and microbial growth. Chitosan and
Aloe vera gel are among the most promising natural coating
materials because of their biodegradability, safety, and
antimicrobial and antioxidant properties. Chitosan acts as a semi-
permeable barrier to gases and water vapor, reduces respiration
and ethylene production, and inhibits the growth of postharvest
pathogens. Aloe vera gel, rich in polysaccharides, phenolic
compounds, and bioactive metabolites, can form a protective layer
on fruit surfaces and delay senescence. This study aimed to
evaluate the effects of different concentrations of chitosan and
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Aloe vera gel coatings on postharvest quality, antioxidant capacity,
and storage life of strawberry fruits under cold storage conditions.
Materials and Methods:Uniform, commercially —mature
strawberry fruits (cv. Camarosa) were harvested from a
hydroponic greenhouse and transferred to the laboratory. Fruits
were treated with three concentrations of Aloe vera gel (0.25, 0.50,
and 0.75%) and three concentrations of chitosan (0.50, 0.75, and
1%), while untreated fruits served as the control. Coatings were
applied by dipping, followed by air-drying. Treated and control
fruits were stored at 4 °C and 90% relative humidity for 12 days.
Measurements were conducted on days 0, 3, 6, and 12. Evaluated
parameters included weight loss, decay percentage, total soluble
solids, titratable acidity, pH, flavor index, vitamin C content, fruit
firmness, total phenolic content, and antioxidant activity (DPPH
assay). The experiment was arranged in a factorial completely
randomized design with three replications, and data were analyzed
using ANOVA and Duncan’s multiple range test at a 1%
significance level.

Results and Discussion:The results showed that storage time,
coating type, and their interaction significantly affected all quality
attributes. Weight loss and decay increased with storage duration,
but were significantly reduced by both coatings compared to the
control. Fruits treated with 0.75% Aloe vera gel and 1% chitosan
exhibited the lowest weight loss and decay incidence. Coated fruits
maintained higher titratable acidity, vitamin C content, firmness,
total phenolic compounds, and antioxidant capacity, while
showing lower increases in total soluble solids and pH. The
improved quality was attributed to reduced respiration rate,
delayed metabolic activity, moisture retention, and the
antimicrobial and antioxidant properties of the coatings. Chitosan
and Aloe vera gel effectively delayed senescence and preserved
nutritional and sensory quality during cold storage.
Conclusion:Overall, the application of edible coatings based on
Aloe vera gel and chitosan effectively extended the storage life and
maintained the postharvest quality of strawberry fruits. Aloe vera
gel at 0.75% and chitosan at 1% were the most effective
treatments. Given their natural origin, safety, and availability,
especially the lower cost of Aloe vera gel, these coatings can be
recommended as sustainable alternatives to synthetic preservatives
for postharvest management of strawberries.

Cite this article as: Jalali, P., Zakrin, A., Aboutalebi Jahromi, A.H., Sadeghi, H. (2025).
Investigating the effects of chitosan and Aloe vera coatings on the post-harvest life,
quality and bioactive compounds of strawberry camarosa. Journal of Plant
Environmental Physiology, 77(1): 89-110.

©The author(s) Publisher: Islamic Azad University, Gorgan branch
uv Doi: https://doi.org/10.71890/iper.2025.984468

Qe



o PSI Y Jhw siplen

W s S et FEYP=VSVI el Ll
Phycological Society of lran FYAP=ESAY oSy Sl Ll s 4 At

g

9SS (o o 3l gy pos bsﬁ,ﬂs OlweinS uligy duwlio 9 owyp
(Strawberry camarosa) bwg,Lols o8, 8w Jledcaww j wluS

T bl el L ST e Jlas D S
Poiya.jalalii@gmail.com .1 .| g el ST oils o g Al (Sl o5 S
.2akrin@iau.ac.ir .ol sl e g « ol 3157 K231 g s o SLil oy ST
a.aboutaleDi@iau.ac.ir .ol 1 g « oDl 3157 oKl p o a5 o GLEL o5 ST

i;éal.a -\;&? 3

h.sadeghi@iau.ac.ir <ol g ¢ oSl 35T olKils cp pgor Ao s bt T3 05 5

0 S

. e

55 sl Gt sladas 5s 5yl 5y el sl Slae s dlex I KB s
L cils g 5l ol o 0 glodis il ki 5 S po s @ Bule ol gkl
2 iy Sl i a5 Ll 35 o b S EB 58 l  ale )
VO 0 Jslome) DlusiS Slas aw Jold by led Sk 38 IS S ey
e el el s (o3 /N0 5 2/00 /Y0 Jglona) 1 5a T U5 Sle 4 (Ao d) 5
A b, Lol Sl ax s £ glos) Ll Ll 3 3 (S 3058 J rame kS 5 0L
oo s S Gla sl (GloLINY ST Glagy, 53 S8 S 18 s s (Ao
Sk 033 O Olie Sy o i 30 A bl begre Sbls 3l e
S Gl 8553 b 53 1 ab 2t ls 5 esee TPH (sloms ol 3150 (5 smn 1o 500
oD by S BB sladenl Gl 1B Cose Jile 3 3l S dald o
350 SLasles o 53 S Aald 4 Cd SIS ST b b S LS 5 sl
e bl 1 LS op mi Ao s o VO sa T 5 oy ) Ol iS5 1S ceslinad
Olyme a1y 3l ol Sloslinad Jrassy nl guls tinils SN B 5 b g kS 5 (4L

S o § o liS b pae gl e o s S b il

Wl g g

VERY/ 24/ Al s &6
VEYNY/YA 6 5550 &=L
VEY/N ek 6
VERE/ N ol LS

sls slasjls
g5 s
SheSI T o b
sl el 550
A5 BB A
e

Sk sy Loy

AN D)W alS s 5744 55 (CAMArosa

RIS W BN AT A Y
DO https://doi.org/10.71890/iper.2025.984468: S el -
OBk 5 ©

19


https://orcid.org/0000-0003-3502-4857
https://orcid.org/0000-0003-3502-4857
https://orcid.org/0000-0002-6244-5561
https://orcid.org/0000-0001-5114-9049
https://orcid.org/0000-0001-5114-9049
https://orcid.org/0000-0003-2721-3076
https://orcid.org/0000-0003-2721-3076
mailto:Poiya.jalalii@gmail.com
mailto:a.zakrin@iau.ac.ir
mailto:h.sadeghi@iau.ac.ir

ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b

OhLes 9 I Lgy

ST 5T ol 0l S 4 35T (slad IS,
55 Ol S (Sabbaghi et al., 2015) J_ixy s
L Gl sSYE b slae T el als
e 3 A8 Sl e 3G s 5l SV
o s 5 oo 5153 oS g 55 sl 5
s L SNE y )ls 1B il e e 035
Sl 5 QL SV sl S S 5
D p 5 a8 3t o Lo e iy 53 Jsbome (55
s (S S5 gbse g 2)ls Jlis 4 15 o g 3L
S Ol o %S 53 1,0 Olw piS Lol
S5 3l sy Ok Slae e b anslas 3 15 i
i O slaess S JLs 3 sl 0L
Rahimi et al., ) a5 s 1) ets G o 5V
oealS s pus S Cel Ol S pioman (2018
SU{ SR U SN SIS SR GO [ WO [P
oz IS Glae e 5 kS Al 4 by s
.(Ghasemi Tavalaei et al., 2015) .l
Ly 55815 55 45 ol Al 550 G 05401 U5
Sl bagas B 2 5 4 S b bad sl 3l 500
SUI3 s B 3k an sl U5 5l (St
S Gl dsl 35ls Ao y3 0/0 g.)T Lo y544/0
Sga Lapolt s dac S Lo i 55 o
J5 ol ol I laaad 5 Jgb OLS 5 Soas
e 08 ol 5 (Sl 05k om0 5 Sl
5 B L5l 5 LS s lT J5 ey
oS ol o3l OLES Sllas sl £/0 T3 50 T pH
(Sl b sla Sy glls sl
il e SIS s sl LSS
Gla id g s3> 154501 J5 .(Pal et al., 2013)
g aS ol YL Glis conl b sl
O J g Ol bl (‘u,gﬁuyq,; e
Y S Do 4 Sl esde iy el S
i sladsb 58 Jae Jypame 55, Bl

Yy

Ao dle

5l il sl ge dax 51 S 30 g
U as il gl allS gla i, 5l SO
S slaidsy Sl eslinad il OV pame
e 3 S5 Y Olsme 4 (Shs sy ool
Dy ensm O35 B ediS G me (gl oS S
s O S 5 W38 Jlasl Jlis s il Ol
Olsme 4 dilsi e (Shys gla iy LS e
5 Laegn es Gl Gl land slse 0 Kl
S 5 A58 5 eslin il s 5 05U (Slags e
Lal Al ediid w8 il U la, Ll alie
.(Raybaudi-Massilia et al., 2006)

Sl Lo oo (510 (2 5l e 5 (S DLz
13 GlodiS sl Sl Sl s &S
3 Laosme 53 Ol saS (S slaghs 5 a2y
e D e (S5 S as e
Dhall, ) ol 4z, IS @ glaads Jils Ol o
Sl i3 s aeg d 5 Ol e 4 Ol S (2013
Jos Csbs 5 S AeSIes DSl 0o
SalS 1y O s sda 5 i 4D 53 LS s
allie s ye 00t S 5 Sl s peS Ly 5 00l
E5] W p S T Sy - @L s ol ol kS
au olw s Siy (Petriccione et al., 2015)
oeals ol a3lE Hee blis 5o sl sl il
5 okt ad s (S Vsl oy 5 ol Dl
Ol 5 o335 o glon ol 31pn o8
5CO02 har 03 1y YUy 0581 el rals L
s sl ol sl ol s Sl (s S sk
ol (Hong et al, 2012) 555 o Js—rms
5 byl 3l )il B s Casls
3 e s S B s olen Slas S A3
Petriccione ) JLla o Cnles 20 ¢ gl g sl

ld. wT L;L_Aejjj e Wﬂ (et al., 2016



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp

AQ-1)e 1l [1FF ylog YV 0 )lods cpinnsy Jlo ¢ odLS o o5o091 b

0 5 ol e Ol zodhes gl oS 5l LT
Sla iS e sl b L Ol e
~ -(Navaro et al., 2010) ol o =l ;lard
3 05 SIAT el s gla 218 b
Ny Ol a5 0525 51 5T oS pn
a8 s sBuis sl 5 e e S5
- Ol L bl pb s oS 5 05
oo 4 oS Sl T olS I ol gL
IS o Uil 355 5 Sndeds G o
5141 Jj (Garcia-Sosa et al., 2006)
503,568 e 2o p ks A3, 5 Skl
50l 5 3500 DS 5 0dlyln3lb Sl S uomans
sl slaguls glapm 3T ol 5l 5 S5k
Oe—eman (Asghari et al., 2013) .l ols U
Sl 250 QU5 Sy opl Sl el e
LS 555 b AT et 5 5 p eky SIS
Babaeietal., ) Al o s 150 55 55208 5 051558
b S slagids S sk 4 (2013
IS KU PP & VR FEC S PRI VLN |
Slagrig ol oml resdle LS e (ST kS
S S5 03558 W pams kS bt 4 S
O3 bS53 U Jsame esl 3 (o
Al slaesle il o miw jals (K, s
(ol 5 fals s BB sl fals |J gl
el el s e w43 5 dS 288
Valero and ) L 53 o bae goe Codls 5 51 e O
.(Serrano et al., 2010
S s ss JHBolie dl p Sl w5 L
eBls 5l e s S e 55 (KOS5 s
Obas s Ol Sl ol fash 5 35 00 e
J5 e Ol itS Slas 4w Jalid Cilsie
iS5 SO e p tald Jled ol e 4 1y )1

ay

Clils SolKe Slods Blin s 1 bl &Y
) A o (6 S sl 0 me ST UL 5l 503 S
o5 o LaSte 5 w3ss p U L iy
Ahmad et ) Las o ol | osme Can g 3l 35
35 s S iy s (slaalllas s (al., 2009
Ly a1 J5 by a2 Lol (S 305
Slesta il aallae ol 5 oman 8l JalS
Lol J5 doss 80 sl S sl iy
SU S5 D5 Glaa pes db P Ul
- LB P e PR VS PR S VP
oy b gles 53 e gl Sy s alend sSC5
SIS SIS o d ol il ol 8 ol
e Rl SAa b (She Sl Olie 4o
Sl o v_<;j9 PG NV PR LN H
ol 28 Fae ( GVsk Gl Ol s s &S
oo Jsb SRl Gl eSS sl s Ll
S ol et & (Sl Jpame ol S AL
S ot el Ly w1 J5 L s
Jds 4o 1540 )1 (Emamifar, 2014) 555 4 S
Ll e (BAS 5 g5 Sendd ol (il
Rasouli ) das =l 580 15 Wae e Cols 5 51 g e
Olyme 4 Olg o esle ol 51 55 ol 51 (et al, 2019
5 EmkS 05,8 SVl S Sy S
= s 0 J5 el sl eslinal 030 O gpase sl
S Ol aSly 38 ol 31O el b 1de ab
Slae i g gl 4 a5 el S0
Sy 3l e ol J s &S Jgene o 5ine
ol a gt or 4 S5 LS e fes J s
S S 6l LS T J5 (S slaiiy, S
osle ol Sl Suwg JalS o gb 0sls s
A5 e sl T Sy la iy L3 8
lon 1y sl 5 5 doms i |y s yiea]

35 a Woge Sl ek J 1S el b (guany



ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b

OhLes 9 I Lgy

53 ke S ble a5 0l S Ol S ol
e (e do s +/0) el dowsl T J gl
o 3 A 0 S 518 Bl a3 £0 B gl S
it oS NAOH 1 eslizal L (0/Y) Jslme pH
o o S il am s Yo gles 53 O 5
3 Sl gl Sl sS Jslowe 3 (K5 g
5 aiB T 5l e b e (U3 Hled wlie i S
A edd i 4S gl U lao g Joes slos s
L w56 g die ¥ ghils b pae LG Gy b
D K5 3de Yo caten a5 oS anl Jlisl
RO
£ slos 5o Laeses O Lls idgr 5l
SIS oy A Cgb) 531, S sl 4
P EPRIRE S W e S P T W
S peo o L lel s oLl Lags ~Se3lul
i ol sl SL b LG s S
A ege Yo LSS a0 5 LY b e sl

Ao as S

0 (g S5l sla asls

S35 L Lae s 055 Jals 105y Sals deo o

e $los e 055 sl 5 238 plondl Uiz

A arben ol a5 4 o (S o3I slass,y o3

(Alietal., 2011)

0o alS = (sl 055 — b O5/adsl 059)

Voex

o P Ao 16 s (S ks 3 53 et

S S edalin by ad oLl gledalin & 50

Tl 3 Slosgd laasd s 5 S Sl sk

2 Ol L Gl Lae gee OF (S 3 5 0 400

o3 Do 5o ge SR e IS 4 S

Af

)l} wﬂ)ﬂ:)}“}u‘ hﬂ‘ﬁ)bﬁ;ﬁ@}: dj.«.a.>=ﬁ

NUR I

L by, g sls

oSy 53 e ol 4 by et
| VPSR WP SO VU P N
St SIS S Sl L bl o3, K s
(Ol S Olisl) iy Ol el 3 Wly S g s5n
el gl il JUis! islosl 4 ol 5 g
Slao e 3l i ol a by e gl tales]
Lao g .l anlinal (gl 8[; d o gy eSS
VO g /0 /Y0 sLad s s 5l e e o
@100 la shme Sl et a5 Lsassll J5 Aoy
03 e 3 BAE Hgab g2 Olu S Lo ys ) 5 /YO
Sl sl i i oKile3l s 1 &l
A5 eslial Jgloe 6558 s Aal

i s I3 S s T U5 w6l
e OT L e 03l Jas] oKisls ol 3T
LaS o ad 5 Ll (S8 i eols pdzs |l
Comd 55 558l SO ol ealital b s 5 0y
3 Sy ceddonls G Jib e 4 S Sl
A e b e J5 sl &S S v 3l S
e s (Shdse S bw 5 glelr 51 e S
blse Bad byl 50,5 o5 ey aids 0
s Saa b sl Ble Sl e Sl ey Jel
Valverde et al., ) aus S ch,,;,- sl J5
s 55 QLSS 035 5 o3I L | Lae 5e (2005
5 el ade ST L 1 sas T J5 et 53,
LA jeabss aads 0 e a4 L e slackle
Jodomn 51 (23 slass Lol 51 oy Lo e
los 53 g adds Yo 5l oy Lad ST s e
Csby g edd Siot 48 Gl U Lo g Jas

S a.uﬁ;w“l.au]&la.w



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp

A\

Olxdio NF+F Hle VY oylods pmnn Jlw (LS Jauxo 559092 38

S OV e s it Lol s (S8
Shoslil L Gy 2 o /0 5 J s 2]
ol Rl am s Yo glos 3 SO gl 51 oK
L}MWLMLJJ»VAQ@J% Soda
0vn 53 L 5ai sl olKaws 3l eslizud b fuol>
@330 Dds a3l Kl am s b glas
2 =y dsdee olg 5o s ek SL
Yoo slas 5o LT 0Las U 5 ey opis Sen
L 6, sl Kl am s
Slome o 11 JST Jb (sl g (5 oS 010
4y A5 eslerul Folin-ciocalteau 55, 51 S |
Ll Jsbe oslas 3l pdy So Ve oS O jsm o
bl oy Ve b dlons Sl s S 00
b DL S s See e aB Yl Gy 5038
ol ¥ a8 5l s alsl ol 4 (Y V)
oSs 3l aslinal Ly oSS 5 BLsT sles o
T b 3 s sad Sl e e g S
A 33 e b VA
NS N R U P TR
DPPH 5131 JLsGsl,y sy 5l esliwl b olaanSlsl
S s S Ve a8 Do ol A L)
+/++A) DPPH Jydows 1) oo T L Jsilie o lae
as3,5 Lshsua (Jglia 2d L Yov 53 DPPH 3
SIS (St 5 LI sles L3 4ids Yo Se
s 3l eslial Ly La 4 ol odr O iy L2
At 33 e U0V e Jsb 3 e g S
e 5 e p b LS Dl SLaT e
s S

Ao ,5= [(Abso — Absy) / Absg] X 100

Sulsk

Sl wd lade :Abso

0

slss § S el gl id shows dalor 3l ge IS Ol 5me
= SUD Il a5, olSs 51 s ol
o) las 3l okt b eslinal (0pl3 ol 5 NI
S Olgee 5 A sy oas 5253 (S, 0 gme
oo 4y Aol 310 Ol g3 S 5 e
TR VIR WS

S S e3lsl gl 10 gl 5 BB slads! (gl giee
35 Lo Ol 25 55 31 28 BB andend Ol s
oslas PH Odeey B dle /) (s LS 55 008)
st 5 tpmle 5 daly Gb s eslanad AY
15,5 Ol (Gl T ae) i doad s
:(Ayala-Zavala et al., 2005)

& g0 e | (43018 X 3 g i) = IS 4t

Aol 3lge 035 oS 5l lagee PH 5 b a5 L
S b a5 LG sy sl
S o3Il e pH oK U o gee o PH a5 .l
.(Hosseinifarahi et al., 2020) .
O Sleslial L &l 5 18 el g (6 g
L b O sl 25 aliwy & (Yrr0) Singh 5 Malik
Sosleal L & el Slcie s el ol
= JARRISCY S I RN S RUP ST
3 s

X M X B as Ay Jgdee Hlade) = &l

Yo/ (Voo

oy Sl i (S o3Il (g to g B
L b e & S o 5SS
S S o3 g i S eslizad b5 el S
FR- 05 55 et oK 3l 6, Se3lll sl d
S e ¥ o S L 0lpls el 5120
L eslal
S o3l Cgr o las gl Lo slas gl Sl

S e ol US b St sl el



ARV Olxio [ 1P+ L VY o lods (piwan Jlo ¢ 2L oo (55909 3ud

OhLes 9 I Lgy

O35 S8l Aoy 5 ST sl e b Saw sy

33 s e (PO.01) 13 o Jlazs] a5
A Sl awslie 5l Lol slaesls g bl Lo
13 0L Cidzsen sLaslag 5 laslsl e iz
LS o p e (b)) Sl e el s &S
Slad s S sdalin dald slad ool 55 040 O3
e 3 el b Gl 55, VY Sl e dals
53 A Sl daops Ve ol 0y RalS 5 s,
Ol e (i dalids (sladd sl Lyl pses 555
S,olS as s s sl gL 1, 05y Sals
Laas i 5 dsys +Ve bl b Ol iS slasles
S A e Aoy VO 500 slachale |
3t Sy oo S baslad g 5 05 RalS Olgs
23 o5y am Olw S lasled ( Slaslal easslss
oolS Ols 1 eSS (s 3 VO 50,0 slackls

(V Jsds) Ksls ol 15 05

g do a3l g bl o 5 amy o
o= oo VY 3NV o) Ol Jele 5o b L, sSU
0,1 el i bale g Jle 5 (dls )
S b 6 s (el 5 OlusiS sl mi )
58 plnil 1SS b JilesT s plnil ol
5 Jodos a2 MSTAT-C i35l 5 s s
A3 ) dlel gl 53 SOl 05a51 L Sl

b
Sl b s opl Sl ol slaanl alul o
) RSen g el 3y 50 1y 65 Slell
Jld KA s oo S sl n belse
O i B il (g does Lol 5l g Ol e
w3 CTPH & ol s sl oab 2L
ded (sl CodS (JS b (glee (Bl i

(0) 6500 035 oS 5 cilies lasled 5 Sloylil e S 1 iV J g

e).:AQJ'J ‘_):.ALSMJJ

Gy sl wne

230503 55 et 580

p o 530 il glasles

a4 soA0 P+ 04

Yoo/
sono P oy YAYY P 0
10 Gy v Gy
veonCE oy YUAL® £ /0
YYANC £ v ARV
YA g YY/60 & % 1/

Yo/rv %€+ /0 warfs o

ve/0 9% w0 dals

VYAY 9k o ys YO Iy as M
v ey doys 00 1y 4yl
VARSIV doys VO 1y a4
VY/A0 9 £ WA Loys 0 /0 Olu S
YA £ Loy 1V Ol S

VA 9 £ w0 NPT I Wy

A SOl 0 sa3T Ao ss G a3 (Sols e Dl sy 5 Ot a B alie U (gl sl Sl

9 Aoy /YO \)jﬂt_?}ﬂl_gou)l_m"ﬁéue)_:ﬂ
V_Aéj‘jéjv_.imiduj)))é dsoy ) sl s
b.‘x_....iLE.A); b L}S/Jz_wﬁ Ju.&)) UJ“J:—QS ‘O..L»)L;\

AV Jgdr) Lzl bl ol

45

Slobl Sde blize 3 Sle alis bl w2
p_w)'}));d;b ol ol gl les
Lasbed 53 Sk oo 4558 s (Sl
3 o=t slasg) oo dald gladdgad AL dalls

Aosls ollis |y ‘;wa Aoy o i V.M)'l):



ey |)34533‘|- 9 OlwginS Jligy dmolio g owyp

AQ-1)e 1l [1FF ylog YV 0 )lods cpinnsy Jlo ¢ odLS o o5o091 b

.(%) LSJJ.?C)}; 0 90 ;wﬁjwéu)kﬁ::‘j&u)u\ ol ‘)':Mff\ R dj.’«?.

o0 Sk gy Lo

(o) Sl ol

S PN TS) 5 585 P 330 Sl ol il glojlas

Voo 3k g 0r/vs D VA JorSEa ARRE D dals

vy d vy yvrr fa oy Jor Sk -  EALSTR L
YA T \WLEET) [ SE - Aoy 00 Iy 45401
WYY K £ Y/ VYT O £ vy e SE - L3 Ve s w )l
£/ E L 0/A TR g en S - deoys 06 Ol S
Yoror Nt o0 W KEv e SE - Loy VO Olu s
Ve Mt gy q/ee PAL y ¢ e Sk - Lo ol gs

A Sl 0sa3T Ao ss SO a3 (5ol pme sl sy 5 Ot a3 alie O il (e SSbe

ik Loyl 5 Sl e Jlize 31 o
o5 O gl 15 B an il Ol e a8 sl LS
CY) e i cdl 0l s Ko
@235l 5 i ip g slaiey s .cdls | (W s
Ol 5 BB el Ol o 208 Aol (glad s
S Glso g (Globil o g 555 53 sl 0L
VOl S 5 Ay t/VO 50 /00 s T L el
O gl 25 B agdol Ol o i ghls Ao s
J_o 3 v/VO l)yu‘jﬂ Slasles (il 555 53 Aoy
J=B ade o Olye i Aoy ) Ol itS
Ot o331 53 555 53 Ay QLS ) O gl 23
VOl siS slad 53 Ol 8 BB andonl (Gl g

(i J}J}) L edalie Loy

Cidzen slajleg 5 Slosll e Jlize 31 Lo
(Sl e 55 s Skl Ol 53 oS sl 0L
e Blac 55 Las sen 53 gl ol 3150 O30
b g ey sy 3 (1 dsdr) Sl Sl 3 s
sl ems3ls 355 00 5 dald e comlssl
dsl 3l g Ol cp i Ao s +/YO |y
A L guls e sl 48 Wsls OLES | J glms
ssb 4 Jslme dalr 3150 Ol5es byl o bl
Al 5 S Slasled 4 and (5 268 (Sl e
Lﬁfﬁ}ojéuaxﬁ;ﬁbﬂﬁgb:jb);
Aol 3y 5 A5 g ady 31O dals Sl o

g Lol B ol s Il

CBIIX) K305 65w e dolo 5150 05 il glajlas 5 ool e 2 1 ¥ J g

(et 33) sloms ol 5150

Goy) Sl o

225155 5, et 335 o 350 cails ol ke glasles
VARUE-RYR Ve 3k g §/EADC £ 1/ AE I aals
O/As Bk vy ATV ARV ] - L3 YO Iy a5
£V Ak /Y g/00 POk 1y vAY €+ y - doys 00 s a5

g Sty TRV

gy Aty LRV /a9 % &
g0 04 oy 00T+ /0y IO
I RI0 AR VA AR

WALV

o
R

LA

- Aoys VO Ly a gl
- Loy v/0 ul.«/j::s
- Loy /YO Olu s

- -LP)}\JLA"::S

I S5l a3l ds s u_.Q_c]a.w): Gols g sl sy 5 Ot a s alie O = gl gla Sl

v



ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b oyen 9 > Loy

(1) S S5 b i Bt Olpe il sla s 5 Loyl e [iSan 3116 Jgdr

(1) Js an il Gay) Slslsl oo
225083 555 55 EeISE) <l ol il glasles
e AT o Y%y YR g dals

NATE e
ety
VAT RV
VA AL RV
FALRERYR

oyo oy

VAT YY)
AL Y
Y g
NIECUE NN &
Yy Ly

Yo o4 vy

Y E e
YA s
VA VIR
N T VI
YV oy

gYa  + /ey

- A3 Yo I a0
- Aoys 08 1ys a5
- Loys VO Iy )
_ Loy 0/0 QL,.}:,_S
- BT AL | WAy

- dosys ) ol S

Al Sl Qj.cﬂ.k\p):;ilcla.ﬂjséjb‘;'moju:;@:)j;\j;,«fmﬁ wlie B> bl gla Sle

;;Jjujeﬂvxbua}ujM&U}W}db)ulvwwj)j‘0 J}J\?

aﬂv.&lau.a:'-u ()'})) v.vLAJL.y\ e
23503 55 080 EaSE) el Ol il lasles
O EYE AAVASAE RV YY/04 ¢ & vy a1t £ dals

YY/YYVEE
Yi/0N0 £ v
YWVYSE £y
YA/ 00+ v/g
Y UVYEE + v

V0700 & + 1/

YA vy
Ve yy
yv/e %+ v
YY/eg B0k vy
VUAYE £ vy

R

IRACEERVAl
yw/ea o vy
verss Tavx
IRVATIRE vy
vrove o £ o

ARy

- Aoy Y0 1y as
- _x.,;);ml)j‘u‘jﬂ
- Loy Vo l)j‘ajjﬂ
- Lo ys 0 /0 Ol snS
- Lz ys /YO Olu S

- doys ) ol

A STl Q‘,.cj J.,o)zs_iic]a“y Sol3sme Sl s, 5 Ot s alie > (sl ‘_;Lndf;l:.a

Gl sLaslos 5 Sloslal e blize 1 s
6 g ;.j PH Ol ccils 5o Ol s a8 sls OLES
95 il |y e o, eS &S 350 V8 ULl
pr—men Shls dalld Jlad (o ik g e g Slas)
Vo l)juJJT)L&?’; po— 330 23 Sy PH Ol
Olw S Dlagd caasslos 5 ol Glags,y 55 5 Ao
(N Jsden) disls 0L 1 PH Olpse o 28 Asys )

A

ik slaslag 5 bl e Bl 3 e
Ly slaoss ;L;LAJL:;\V,LL)))JJAS:\: oLss
b e laegn man 5 OT) als Lo
Ao y3 /Y0 yga sl 5 s v/00 Ol ss L
53 (0 dsdar) b |y e s a2l o 2l
Aoy /Y0 Lsas I Sl Sleslal easslss 53,

Lol Gz 03 ) gk 2l Ol (i (FYL))

Ll basles ple bl pae ol a8 sl OLAS



ey |)34533‘|- 9 OlwginS Jligy dmolio g owyp ARV olxin VP F 5l VY o)lods cpiwan Jlw «(2LS Jauo (5590 3ud

;ﬁ@jeﬂquHfulimdu)ujdu)uldzbw‘f}‘-\ dj-'\?,

oo I PH Gs) Slolsl ol
225153 55 e 335 P 590 ol Ol ke glasled
R EIVE oN Pk 0 gar ot g AT VIR Jals
o/ 3% /0 o/+ ¥ Pty ACIUERYIN] - A3 YO Iy w5
oN1® v /v0 £/41 %0 £ 41 ARV ¢ - Aoy 00 1yy 4
o8 % /o §AF S &y AR RV - Ao y3 VO 1y a4
YA VY TVAE RV g/ov % £ v/ - Lo 3 +/0 Ol giS
£/48 4 4y 8/A0 % % v/t g/avel s /no - doys VO Ol snS
LA g AT RV A VIR - do3 ) Sla s

LA STl Qj.cﬂ.k\p):;ilcla.ﬂjséjb‘;'moju:;@:)j;\j;,«fmﬁ wlie G bl gla Sle

SN e S k) (S5 e ST & bty s il slales 5 Sl e [2Sen 5 1Y g

(5035
(Gossp SV peS o) & mlns Gas) bl e
225053 5, 580 EagSE)) Sl Ole il lajla
VIR BN VANV o VYARE v/h0 VYA B £ Y Aals
gne Tk o/ A% LA £ /oy - Loys Y0 Iy a5
Eva T E g oYyt e oY %k 1y - Loys 00 Ly 4
0/41 5+ /v Vo ke ARV - Lo y3 VO 1y a5 40T
AL T E e oA £y o/\Y 4 /no - doys /0 Olu S
oyt o O/AV P+ uy o/VY PO & vy - Lo ys VO Ol S
0/a\0C £ vy Vo ke AR RV - Ao olesS

A STl Q‘,.cj J.,o)zs_iic]a“y Sol3sme Sl s, 5 Ot s alie > (sl ‘_;Lndf;l:.a

(Cfﬂ&ufr;%)éjﬁ;ﬁ};aﬁﬁwbwjgu.tméu)wjdu)b\d)v\a&wj)ﬁ\/\ J}»\?

(gr 7 Sl e SAS) 050 3L e (o) Sl o
2250 55, 55 P 330 Ceils 5 Ole il glasles
e VA9 £ AR You i aals
AR TV V/SREE /002 & Y - A3 YO Iy w8
AR YA £ gy AT A - doy3 00 1y w5
Yy P )y YT e &y Y1+ 0 - doy3 VO Ly a5
Y/Y Sk oy \ARE RV AR - doys +/0 Ol S
Yy Sk ARSIV Ve oy - L3 2VO Ol S
AT Ry YT gy Y/ou Bk vt - doys ) Ol s

I Sl O 031 Ao u_.Q_c]a.w): Solsime Ssls sy 5 Ot a3 wlie O glils sla Kl

1q



ARV Olxio [ 1P+ L VY o lods (piwan Jlo ¢ 2L oo (55909 3ud

OhLes 9 I Lgy

Ol e (p 2eS edjlon 5 oid lass, 5o Lo S
53 00 i 5 el 5lad 3 0 ge bl i
Olw S 5 Ao, v/VO 5 0/00 15a5 1 slasles
(A Jad) Ll sdalise Ao s N 5 0 /VO

slasled 5 Sl wae olae 51w
3 et s Sl 5o aS ol DL el
s Glrege 5 J5d LS 5 lsme eanslss
dy doss ) Ol sz 5t VO a8 T L ods
sl 53 o Lajled pla 5l 2l (Gols e 550
L salie dald Sles U (6ol me ol e
(4 Jsd)

Slabeg 5 Slasll e iz 3 ol
lais, oo dals el lae g a5 5l Ol (el
S S eS| 5l b b g Sl il
L e lajyy oo il bajples il 4 o
OlwsiS 5 o ys VO |ysa T lasles @33l
LY v“"\?—”‘s‘d“‘j b b i gl s s )
(O dsae)

slasles 5 Slelil wus olie Sl o)
Ol s Lﬁﬁc)y e gue a8 5l QLA Calises
23 o3 ) Sl snS Lol jlad Slae g 5 Sl
53 s & el s Ol o LIS psw 55
Lol lasles o 513 sme sl e 590
dali b doys +/00 Ol stS 5 Aoy 2/00 5 0/Y0
slasd ea3les 5 o id glags, 5o A edalis
S I 53 il 1y & bty Ol o ieS dald
Lot Hlad Gl g 55 & el g Ol 0 0
A sdalie doys VO 1545 1 5 doys VOl szS
Y Jsd)
LS 5 Sl 0l LiSas o 31 Ll
il e it a8 ol Ol S i
Jol 305 53 edd il lme s 43 bgs e 05
Sol3 e 2l (Gl o 390 0% 2y bl
V0 OS5 dald sled glaese SOL i s
i Lol ple oS Jb 5l sdaline Lo s

Las 1y aalesl dsl 5ss slse e L alie il

Mg GA/ M) K5 b5 IS I glsmme  cilises bl 5 Sloylil e (2San 318 g

(mg GA/ ml) Js Goo) Sl =
2250 55, 55 P 330 Ceils 4 Ole slasles
NOE YN VEEE /Y sy Ve %y Jals
Se%E ey D%ty % E ey - Sy YO Iy a4l
D%ty e E ey L%y - doy3 00 1y w5

~/\/\bi~/~~T' ./\qabi./..\

AV EE /0y AV e
SANCE SAVEE

YR E ey YR E ey

oyo o &

TALEE:

AP E oy

% E ey

- o3 VO |y as M
- M)J'/OQL.I‘}::S
- M):'/VOQL»}::S

- doys ) Ol gz

I Sl O 031 Ao u_.Q_c]a.w): Solsime Ssls sy 5 Ot a5 alie O glils sla Kl

Yoo



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp

AQ-1)e 1l [1FF ylog YV 0 )lods cpinnsy Jlo ¢ odLS o o5o091 b

(DPPHSC/) oSt ol e b Cilisus slajles 5 Slo, il ode [aam 310 s

(%DPPHSC) olu.st sT e b

Ga) Sl o

TS CERTS PSP

(oSS

il ol e sl

e 9k 4 vorfay,

YA/es E Y EV/er CE 4/
LSRR oV P £ v
gAY CE Y/, A/YY B 0/0
AR AV
At g oV P o/

g0/ £ §/0 INVARME VD

\IRE L
YA/er B2 Y/
YAy 4+ vy
$4C £ ¢/
Yieo S a oy
YAD £ &0

g0/ £ o/

\AZERER D dals
- Ao ys Y0 1y as
- A3 00 |y a0
- A3 Vo | a0
_ Ao s 0/0 QL,.}:._S
- o3 VO Ol sS

- Aoy ) Olgs

Ll STl ;)}A)'TM))&Cb.w)bd)b&#@jusk_iib)j;)};uﬁ‘)é wlie O > gl gla ), Sile

s Ol S Cosline gla bl oy 4T s
Ll ol ds b 3 ese 05y o s
5 (YV)) o, s Riaza s o=l el
S Asls a8 (YY) ol Lslen 5 Velickova
23 S5 D g O35 Aoy baim g OIS
g OlgsS 4SSl ey S sl sk
Csby Ools s 5 sl (S5 b S Ol
Ll oy SASsx s ol oS 548 o oo
U cul (Velickova et al., 2013) uS o 5 5o
DIl el el (Sh lagid s S
&H&Idu&”&w Ol oS ool LT ca sy
(Morillon et al., 2002) &S oo @al 3 1) oo 5 0500
eSS 5 sl 4 e by 081y s 5l
JFs s gy S 25 e o0 U 2
LS e S8 g et e S
Eel 3y sla S o ol (Barman et al., 2014)
OAd slosgd 5 055 Ao e usb) i Al
Underhill and Simmons, ) X535 o <LK &
oS Shysst slaid g 3l eslizal 5, ol 51 .(1993
S S s e 5 S e 8 ) e LD
23 Kis o Ogel i oes 5 0sie o Zasb Al
e S5 0sme 053 5l oyt Cews 5l EalS

)f)UHBM}HJ)dw‘HJM

AR

o

Slro s 055 alS ds s Bl Jlasis o
Sl sy Ik s ol csiS L S o
O3 bS8 ey Rl (ols ome &) e
So il 5l e Oloss o GLEL SN e
5 5L by w3l a8 ol @l) sy
Hs 4 (K35 b ks JUl dgamme oS
b s w5 SHU g e i bkl
231 CedS 5 05y S o YL S ke
Sunetal., ) das o Cows 5l 5l e Ll 5
03 el 3 3d>we ) oL .(2020; Olias et al., 2000
23 S A5 Do MlE e S3L e sl 5 500
0595 Js—b 33 05— O35 by S 3l Al S
Jol S sla g 58 A3l e Sl
O3 BT 03,8 sdmmn 55 55 OluszS 5 el
(Sogvar et al. 2016) 35— S5o 55 A 55 05
i gy aS Al s (Yer0) Ol 5 Valverde
5050 3 ol 0sls s 51 Jals Csly 1y 6
e Ay 25 e O OBl 58
S sl po sl ssb 4l L Spos
S s sk, O3l s Sl s (s sl
5 oS il s e Ssl s s s
Jlen .(Sogvar et al. 2016) A o s SASs >



ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b

OhLes 9 I Lgy

e L b aal (lae i Sl 3 LS o I
ety sLiE e b b sl sind b Ol siS
S s iSan s ) Al Jales LS
e g das e 15 S cou | 2B lad ke
Kongetal., ) >33 o Jsbu glil Osls s 31
Jxls glacds Sl cis 4z slas () (2010
Xuetal.,, 2006) >33 o 2S5, slir! 5 Jshe
e Glroge Sty 5l S5l nl 2 esdle
RISl (2L Ll e (SL gl Al bl
Bill et al., ) dsb o0 2l Glan 3T slac s
ol S Coils h s unl aS dis s (2014
e s G Sl amr s L S gla il
oy Al e I e el 1 3L oA
sl Joslse S lad Sl (6 S o 3 5 ki 6

.(Shah and Hashmi, 2020) L5l J5e o sue

G 0Ly L el oo pdome Al 5l 0
ol sl d s B el s Gl
O3ls Cws Sl ed sdmen sl sl ss 5 ol sdalice
Jsb 3 (K05 bug S cul Ol ax 55 L6
Ol S ‘cé\j).s .JJJLS_»MLSJ\,L@ﬁ 5,595
e 5l ates OF 53 Jloms ol 3lpe s 2ty
o L ez [ Of Sl o iy oS 8l &
B o et Ol 085 Cens 51 L s
Jadoe dals 5l e (gl gimn (glaesls ase 55 5 0l
OAs Jo s o OLS il 25 059 Al sl 4
53 Pl ol slagshu son 5 Ladis sl L
el slge 5l 4 cl (e 33 Wl (oS
Hernandez-Munoz et al., ) 1S S J st
Sl (glgme il bl s b ol USG5 (2008
SR Slae s e Sl L gl el
3 s 5l s L gl s s s

0 gp 3D 6.)»._..3 C)L_MSJ.? Q‘}_.A 0 g0 Q.‘BL» QL CJ.:

Voy

3o 55 Ol szS 5 150 S sla id sy
LSl s APQP S0 O35 by e 3l 05505

iy w2 e S 55 ol Sl ey i g g
KA e 035 B S (58 e 3 15T
Sogvar et al., 2016; ) > s sdciesls OLES HLI s

.(Mohammadi et al., 2021
Olis 5 i b oltle s S 305 65
ool laos sl 3 e 51 oS Clablos iy
35 s Ghmawd Sl Sl e Glasslen «
oS 5 sy ool s .(Jamali et al., 2013)
Aol sl slaeses 5 5Ll a5 Jsb o ag )6
(il glml 3 oS gla S W cils sl X,
s Saws sl jled ol Slae g sl
DLz 5 sl Jold (S gla ity 28
3oy G 2B Cdld (ol e Dok
s ol 31 e sl alS 1 el Sy
St S L (KR0S e Sk S8
.(Sogvar et al., 2016) s s sd_desls QLS |55 JT
s st e Il asle STy gla iy
L csby by e Sledns o pesS | 0 g
oalS S S 5 O p5 ks oeals
3y LAMK,IJJ@J_;_Q Colg oo g s
=y ol JSET sl gs ias e 2alS Lae s
55 a1 J5 5l el s s el 6T 5 8
Raksha et ) Laes S50 )6 Julse cld tals
L o Saews Ol ss iy, (@l 2014
o= > 5 (Ribeiro et al., 2007) S o >34
g 3 0]
L ombe ol oS e 2l (06 slaolen
35 (Yo oA) 0L, 5 Hernandez-Munoz (glaassl

=l Ol szS hale (50 andlas

o cmale 155518 OlusS s ls 15 bl
L IS5 Sl gLl b e 5318 i a3l



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp

AQ-1)e 1l [1FF ylog YV 0 )lods cpinnsy Jlo ¢ odLS o o5o091 b

)&JJM)\JQLe)?A)JJQ)JL’LAQ\M‘J:jDM
UG VU ) P | L PNC VW WY,
& LJis (Echeverria and Valich, 1989)
GﬂMJJ.:J)M)@MJLA:S&LALS;JﬁQJS
Sl (ogme S 5 Al A5 (0 i sie
BB sl zals 5 JT gladsd G pae K o
Khosroshahi et al., ) 553 o Lasy o gl 23
(2007
Quwﬁlwscé)\,%idjk)bexﬁﬁbjmx}
Odd o030 o Lol Ll P o &S Conl adinl alS
> .(Mirdehghan and Rahimi, 2016) > ;5 Lac s
il Ly (oSS sk s ol hags
Lose ol 25 b dl (288 5 Jsoee al 3l 4a
5= (V) 01, s Sangsuwan . J_s sdal i
d)‘%éﬁuyduey).}bﬁw@u
WA Qe oS &S 0len L3 g0l L5158 L s el
AT sy SO 3 sloes sl sl ge il 53
S sl 1 L 0 gm0 DS o ed s 40 ol
Sl o i 5 Jghoue ol 3lge 2l 531 5
s S5 LS Al e e 0 25 G
Glalas 3 diib o yse coil g m ll 2l
Ao S 18 eslinl 550 sk ol g S e
JEER NN PYN N EOR RSN PPN ORECHE [
LSMQ)HM&\flJ\JJJ‘J°ML;‘
5o onl Sl e S S0k Ly dals lad 3l xS
3 S s 5l st Sl s el s 3
2342 0900 L}JTLSL&J\:.M:‘
g)_}bdj-l&)bj-_«."éj_ydg_.)ipH LJ_:ts‘-}JBLSLA-l.:M\
33 oge Sl PH 58l 5 S Ty Sl Sl

Yoy

Sy Ole 03 = VU e e o0l 5 4l (11581
Gl asdlas 53 558 o 50 0 s 5 o gloes el
ot Slme e 3 J e Al 3l e (gl
Sl e sy a2 55T 5 Dl xS L siesls
Lo s 555 5 Aali e 53 e gon 5l S
il Lm0l S 5 1540 0T L sddesls ik s
Jsb 53 1) dsdoms dslr 5lse sl e S Dl
SR s A s sl ol Gleylsl 5553
ol 58l Ol 28 5 )8 &S el ods 55158 sl
Sl s ) o ge Jgloms el sl (gl e
IS g S Lguﬁﬁwuw Slins 8l xS
(Sunetal., 2010 ) el L=l 4 Il é0 05
A5 53 U Al Sl pe (Sl ne L
35 Ol sl by a5 sboles eddesls [id s
Hernandez-Munoz et al., ) <l eis 5158
(2008; Perdones et al., 2012; Hassanpour, 2015
s Lo 5 i oS uSae ol S
e Solg g as Al g o) eslanad b las e
5CO2 il L/ s o5 A3 02 2alS o
(Saleem et al., 2020) >, o sl W55 S
Lol 5 0w S 4l am a5 b cnl posdle
Sis CT 0sls s 5l il s Bblows de K
Aol slpe (glgmmn i a s 0l 515 s e
Hernandez-Munoz ) .S » S Las s 55 J g

.(etal., 2008; Mohammadi et al., 2021
e L lesiis (3005 650 25 B Ao
Saleemet ) 5,1 LLJ,I Sk 5 S e slad]
03 A5 BBl Ol e ol g s .(al, 2020
2SIy el (S e Gl b
Ol 5o 1y ks op ls dald jlad Slaeses
L bt ol sl 0L e 25 BB glade
S (YY) o< s Sogvar g4l
Sl e allas (Yoo V) 0,LSea s Khosroshahi



ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b

OhLes 9 I Lgy

5 (Yerq) 0l LGn 5 Ishag glaasl U Ll o
ol Guas 53 (YY) 0l Kas 5 Davarynejad
J=B s b S sk s & sl sl e
S Jlaxt LYs .ol el aals sles 53 x5
(MK 5 d b 53 & el Osls s
T R ROW PR W |
Syt S P A 53 3 O5ST L O el
s &b, b sl (Sogvar et al., 2016) Ll e (L)
sl Al b o Slas] T Lele Ol 4 el
23 G5 6555 I 55 O3St Il slaws S
s, LS .(Nazoori et al., 2020) s 52 o b ,m0 Ll
GRS Sl G5 Do Sy sl A
A ges S s Sl o & el
OLa 5 Saleem 5 (Y+Y+) o, 5 Panahirad
5 Glas e 53 el mls 33 (Y2TY)
ol (5SS Ol giS Losddesls by S po g
Y S Ol 4 b g ks Ol 5w SLL s
$3 3OSl (§ pdd gl 5 S o Jae LBl
Ol (S e 3 gde 05 0950 4 |y (0 S LS
das o [2alS | S Seal Al § gilS|
Oyl (Saleem et al., 2021 Sogvar et al., 2016)
aS Lsls OLaS (Yo Yv) 0L, Kea 5 Panahirad -l
Dby S g 53 3ST U L ol ials
byse 55 & el B L Sl e 50 edldesls
Al Lo e
L oo sy slme g 3 il si 2alS
23 A s edalie Sleyll e il
o s J2B sk S s s)lugSS Jsb
5SS e 03,5 35koms s 4ad (] oS 3535
Lﬁf:j_ﬂ«_g O Cmlo s 5 cils o
i als (Sogvar et al., 2016) 555 o o,
it 3 3 DA s O (K305 e 3L

)JL;”.MJ:A[SC,M\)LJ‘ L.L‘J.w)) d)«br.ﬂ U’UJ

Vof

Olimen oalS by 35 Ll sl 5l 22 ool
e Ul e o gl (Slae g b
et Dl slae e ool D3 PH 2al58 s
SR P DU PRUE NI
ALt o5 Sl meS g s BB b 4 Dl A
el (YY) 0L,Len 5 Davarynejad > 5
Slas O 5ol jlad Glaess o 1) bl
L s sl adaalie 5 s U1 Lol 5 5 sdiS Cdablns
PH pslie 5 Ognl 25 B Al (Gl gime 4 a5
Sols e ssb i ol i3 LB andenl (sl s
Sdes Jsb s pH llis 45 Jl= s Col ials
(rl Pl el Rl gl e sk 4 IS
B il oS daly S S S Ul
sla fdis s )lS syls sy > pH 5 5wl 25
S ls me g Ol iS5 s T STyt
At 3 5ad (58 o o I Sladend 18l
L AT gl 0313 s 5l Ol 45 ol 0
ssboten Yot b o S2alS ST la iy
s (Petriccione et al., 2015a) .S ;54 S
Petriccione et al., 2015b; Saleemet ) s 55
SalS U 4 ol e adosls 0L (al., 2021
L e eddesls il slaese S ule slacls
o St sl iy (Saleemetal., 2021) sl
owlgp}uwg}_&;ﬁdu&io\y
T 5 s e 85 e e LAl ) o bau s
« .(Arowora etal., 2013) .S o LS|y i
Sladal Ol a5 a5 iy el Ol g o 15 ren
Sla iy 5,08 51 e Sl 8553 dob s JI
SalS L ;K3 Gk Sl 5 s e s g S|
My FalS 5o s0e Sladid b pme Ol e ol 5

&S o



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp

AQ-1)e 1l [1FF ylog YV 0 )lods cpinnsy Jlo ¢ odLS o o5o091 b

S e SaS ot s L il sml (S, ST
cvu‘ev\_‘i;)l:_j:_}.ﬁ gx}k_wuw(&h]a c)')JA\
sy 1S Jlest sl s b bl ol b
SLeMbl |5 auS e iy (5 2 Coenl (S o
Laosre e 255l 5 S 3550 5 (gl )]

(Kumari et al,

L O K AD5 50 3 m g ok S0l 35
La s dile Jlad o3 OS5 51 agn e &
So (V4VY) 0L Lea 5 Mostafavi oS o L
Cdled 5 o OS5 Gl e 2l ala
S B Sl 50 2 S IS S]]
Sl e 3 S L b S| s

> L (Sogvar et al., 2016) <ol LagsT G5 5) 5

2015) s a5l

03 HeaS) 5T I Ol Rl
Olyer ar 1y (2l 3l Ol ol 4 s W jles
S5S ity e bl ol 53 S 5 5V
Y JPINE N RPNV BN DI U PR
53S0l 53 ez e 4 o 63V SlieST 2T
Hassanpour, ) i3 5 (Serrano et al., 2006)
0L (Y+00) OLLSan 5 HU «piman .3 ls (2015
o3 el coaslie ol S 155 JT S 5l
M S| BT s L 58 e b ) Sy
3 LS e il sl sl Gl Hles bl
I e S R8s 4 s Ol S
cble sl b S el al Jgs SlS 5 (gl g
5 SBIraN0 (s 5 e o S b Ol S
Jed (Yo18) 0l LSen s Han 5 (Y2 ) 0L
5L eddesls fdy glaeswe so 1) V0 gl
e i L g i S 1S sl S
c,._..u\&_i,uv_ﬂj_u Sy 5 A8 e sbml o5
«(Han et al., 2014) scas Jool5sl 1, s could
e Ol S gy b Lsas T I35 035380 ol

Kumari .Jas bl o g S Jd (6l gimee ol

V+0

ol G L b IS 6p5s Jsb
Sl ol ot (6 0 5 Oy a2 53 J lome S
L WUl e a2 ol comes (YoON et al., 2020)
2 5 DL Ol Gl 5 ilads g By s
e 31 3 LS (Shafiee et al., 2010) wsb LLs |
e Sl e Gl e Dl S 5 s
Ol s Nasrin 55 ol 51 i s Ko
o a1 i 3 0 LS s g I (YHY)
Ol 1y LUl s (K055 bgme il he 2l 53l
o3t =) .(Mohammadi et al., 2021) &5 5 o313
OLES 48 5,8 Ty il ol s JT clale l5sl L
e B 3 b ) S s Shas S
ot O 5 T 05,5 3o Ly oL,
Slews aS usls olis 0K 5 Velickova .ol
Job 53 S s b oS 42 e Ol i
IR VTC U NV <OV PSR PP
oealS et el ity laoswecisS
Velickova et al., ) ol Lo o o 5o ed ile
S ol 4 i Yl Sl (2013
Sl sy s 5 S sk 53 Dl iS5 150l
Gloe s 055 2alS glaesls 33,8 a3l 035l 3
(o) 2 038 XS A ) e (S S5
e Sl Tl ks L 0B LS 5
S 3o omn OAS £ 5 5l 5 S5k Sl eaiS
a8 (Linetal., 2018; Zhao et al., 2019) .,ls
3o bl & fl s 5Tl slac b
S LS (o S e ) o D 5 (s
b dpamme dodo o OA3 GYob 4 e s
.(Saleem et al., 2020)
o e Glasled 5 )8 ol ags 5o
A dals w4 cnd IS 18 Ol s Sl e a3
T e P KWW U

Aol a5 Lacs g asle Jled cs



ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b

OhLes 9 I Lgy

b Gl sl el e (Hassanpour, 2015)
3,008 Jlis & (K385 b s 2ol Jlans] o
Sn Ul SRl eins OLLS STy sla il sy
8,8 ks gilS| i el gl (S
o=l el (LN e Ll e 4S5 50 e

(Alietal., 2011) sas

26 S A
3,8 aS ol LA s ol glaanl §yore 53
Gl e el L5 o Ol 2S5 15545 5]
2 Jpame SoiS 31l edd (K E05 s
Sl & asbe 53 oal bl 55 510 5550
Samaiess e S a6 SLS S
) 03 K phe 55 oIS D pae (gl 5 Lies
5 Aoy VO chle LT 5 58 Ll
s w |y Gl o e doos ) clle L Olu S
odalie (gsls gan Sople osle 93 pl o ARSl
Caasd 5 (o i Olpen a5 L5y opl Sl 5 AL
foad b sl 58 Olge e ple

3 g0 42 5 Ol 1S

References

Jds s as s S e o (V010) O
Sl o g b (655 Ol izS Bablws Y LSS
Sl aad cpl aS syl 3y Can g S (6 RS Zusb)
5 STy sla 5T o a3 0
L J=sS0s 03 s smse R LS 5 Sl
0533 Jyb 53 1y O a4 55 5 o3l Jlals
Awad and De Jager, ) 1S s ;xS (ol
Siasi ol 0 S Ly e 54 g pama 55.(2000
ols s b L (Sl gl iy o nls
F53 DS 5l 5 & sl e GlenS] 5T
SHU s o SlaSt sl b b (5l

Lo J5 i o8 313 e 5 (Y000) O,lKes

WS iz s |y Sl <lu_:j\“ s L5 e
aS a0 S Sl (Y0 OLes 5 Sogvar . das
J.n_w(}b}ﬁ}ﬂdjl_jauabbuuﬁéuoﬂ
ST w5l Cdles 3 (g 1S pals (Ko sSu]
Jf)udw‘aMWW&J\bum
ST sl el b ol s T J5 iy
S_ie3 5 (Serrano et al., 2006) ,, Sl s

Ahmed, M.J., Singh, Z. and Khan, A.S. (2009). Postharvest Aloe vera gel-coating modulates
fruit ripening and quality of ‘Arctic Snow’nectarine kept in ambient and cold
storage. International Journal of Food Science and Technology. 44(5): 1024-1033.

Ali, A., Abrar, M., Sultan, M.T., Din, A. and Niaz, B. (2011). Post-harvest physicochemical
changes in full ripe strawberries during cold storage. Journal of Animal and Plant Sciences.

21(1): 38-41.

Arowora, K.A., Williams, J.0O., Adetunji, C.O., Fawole, O.B., Afolayan, S.S., Olaleye, 0.0,
Adetunji, J.B. and Ogundele, B.A. (2013). Effects of Aloe vera coatings on quality
characteristics of oranges stored under cold storage. Greener Journal of Agricultural

Sciences. 3(1): 39-47.

Asghari, M.R., Ahadi, L. and Riaie, S. (2013). Effect of postharvest application salicylic acid
and Aloe vera gel on quality characteristics and antioxidant activity of grape fruit “Ghezel
Osum”. Journal of Horticulture Science. 7(3): 349-342.

Awad, M.A. and de Jager, A. (2000). Flavonoid and chlorogenic acid concentrations in skin of

‘Jonagold’and ‘Elstar’apples during

and after regular and ultra low oxygen

storage. Postharvest Biology and Technology. 20(1): 15-24.
Ayala-Zavala, J.F., Wang, S.Y., Wang, C.Y. and Gonzélez-Aguilar, G.A. (2005). Methyl
jasmonate in conjunction with ethanol treatment increases antioxidant capacity, volatile



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp ARV olxin VP F 5l VY o)lods cpiwan Jlw «(2LS Jauo (5590 3ud

compounds and postharvest life of strawberry fruit. European Food Research and
Technology. 221(6): 731-738.

Babaei, A., Manafi, M. and Tavafi, H. (2013). Study on effect of Aloe vera leaf extracts on
growth of Aspergillus flavus. Annual Research and Review in Biology. 1091-1097.

Barman, K., Asrey, R., Pal, R.K., Jha, S.K. and Bhatia, K. (2014). Post-harvest nitric oxide
treatment reduces chilling injury and enhances the shelf-life of mango (Mangifera indica L.)
fruit during low-temperature storage. The Journal of Horticultural Science and
Biotechnology. 89 (3): 253-260.

Bill, M., Sivakumar, D., Korsten, L. and Thompson, A.K. (2014). The efficacy of combined
application of edible coatings and thyme oil in inducing resistance components in avocado
(Persea americana Mill.) against anthracnose during post-harvest storage. Crop
Protection. 64: 159-167.

Davarynejad, G., Zarei, M., Ardakani, E. and Nasrabadi, M.E. (2013). Influence of putrescine
application on storability, postharvest quality and antioxidant activity of two Iranian apricots
(Prunus armeniaca L.) cultivars. Notulae Scientia Biologicae.5(2): 212-2109.

Dhall, R.K. (2013). Advances in edible coatings for fresh fruits and vegetables: a
review. Critical Reviews in Food Science and Nutrition. 53 (5): 435-450.

Echeverria, E. and Valich, J. (1989). Enzymes of sugar and acid metabolism in
stored'Valencia'oranges. Journal of the American Society for Horticultural Science (USA).
Emamifar, A. (2014). Evaluation of the effect of aloe vera gel as an edible coating on the
microbial, physicochemical and sensory characteristics of fresh strawberries during storage.

New Food Technologies. 2 (6): 15-29

Garcia-Sosa, K., Villarreal-Alvarez, N., Libben, P. and Pefia-Rodriguez, L.M. (2006).
Chrysophanol, an antimicrobial anthraquinone from the root extract of Colubrina
greggii. Journal of the Mexican Chemical Society. 50(2): 76-78.

Garcia-Viguera C., Zafrilla, P., Romero, F., Abella, P., Artes, F. and Tomas-Barberan, F. A.
(1999). Color stability of strawberry jam as affected by cultivar and storage temperature.
Journal of Food Science. 64: 243-247.

Ghasemi Tvalayi, M., Ramin, A. A. and Amini, F. (2014). The effect of edible chitosan coating
on the quality and life extension of cucumber, Zomorrod cultivar. Journal of Production and
Processing of Agricultural and Horticultural Plants. 15: 197-189.

Han, C., Zuo, J., Wang, Q., Xu, L., Zhai, B., Wang, Z., Dong, H. and Gao, L. (2014). Effects of
chitosan coating on postharvest quality and shelf life of sponge gourd (Luffa cylindrica)
during storage. Scientia Horticulturae.166: 1-8.

Hassanpour, H. (2015). Effect of Aloe vera gel coating on antioxidant capacity, antioxidant
enzyme activities and decay in raspberry fruit. LWT-Food Science and Technology. 60(1):
495-501.

Hernandez-Munoz, P., Almenar, E., Del Valle, V., Velez, D. and Gavara, R. (2008). Effect of
chitosan coating combined with postharvest calcium treatment on strawberry (Fragariax
ananassa) quality during refrigerated storage. Food Chemistry. 110 (2): 428-435.

Hong, K., Xie, J., Zhang, L., Sun, D. and Gong, D. (2012). Effects of chitosan coating on
postharvest life and quality of guava (Psidium guajava L.) fruit during cold storage. Scientia
horticulturae. 144: 172-178.

Hosseinifarahi, M., Jamshidi, E., Amiri, S., Kamyab, F. and Radi, M. (2020). Quality, phenolic
content, antioxidant activity, and the degradation kinetic of some quality parameters in
strawberry. Journal of Food Processing and Preservation. https://doi.org/10.1111/jfpp.14647.
Pp. 1-14.

Hu, Q., Hu, Y. and Xu, J. (2005). Free radical-scavenging activity of Aloe vera (Aloe
barbadensis Miller) extracts by supercritical carbon dioxide extraction. Food Chemistry.
91(1): 85-90.

Ishag, S., Rathore, H.A., Majeed, S., Awan, S. and Zulfigar-Ali-Shah, S. (2009). The studies on
the physico-chemical and organoleptic characteristics of apricot (Prunus armeniaca L.)

Vov


https://doi.org/10.1111/jfpp.14647.%20Pp.%201-14
https://doi.org/10.1111/jfpp.14647.%20Pp.%201-14

ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b oyen 9 > Loy

produced in Rawalakot, Azad Jammu and Kashmir during storage. Pakistan Journal of
Nutrition. 8(6): 856-860.

Jamali, B., Eshghi, S. and Taffazoli, E. (2013). Vegetative growth, yield, fruit quality and fruit
and leaf composition of strawberry cv. ‘Pajaro’as influenced by salicylic acid and nickel
sprays. Journal of Plant Nutrition. 36(7): 1043-1055.

Khosroshahi, M.R.Z., Esnha-Ashari, M. and Ershadi, A. (2007). Effect of exogenous putrescine
on post-harvest life of strawberry (Fragaria ananassa Duch.) fruit, cultivar Selva. Scientia
Horticulturae. 114(1): 27-32.

Kong, M., Chen, X.G., Xing, K. and Park, H.J. (2010). Antimicrobial properties of chitosan and
mode of action: a state of the art review. International Journal of Food Microbiology. 144
(1): 51-63.

Kumari, P., Barman, K., Patel, V.B., Siddiqui, M.W. and Kole, B. (2015). Reducing postharvest
pericarp browning and preserving health promoting compounds of litchi fruit by combination
treatment of salicylic acid and chitosan. Scientia Horticulturae. 197: 555-563.

Lin, Y., Lin, Y., Lin, H,, Lin, M., Li, H., Yuan, F., Chen, Y. and Xiao, J. (2018). Effects of
paper containing 1-MCP postharvest treatment on the disassembly of cell wall
polysaccharides and softening in Younai plum fruit during storage. Food Chemistry. 264: 1-
8.

Malik, A.U. and Singh, Z. (2006). Improved fruit retention, yield and fruit quality in mango
with exogenous application of polyamines. Scientia Horticulturae. 110 (2): 167-174.

Mirdehghan, S.H. and Rahimi, S. (2016). Pre-harvest application of polyamines enhances
antioxidants and table grape (Vitis vinifera L.) quality during postharvest period. Food
Chemistry.196: 1040-1047.

Mohammadi, L., Ramezanian, A., Tanaka, F. and Tanaka, F. (2021). Impact of Aloe vera gel
coating enriched with basil (Ocimum basilicum L.) essential oil on postharvest quality of
strawberry fruit. Journal of Food Measurement and Characterization. 15(1): 353-362.

Morillon, V., Debeaufort, F., Blond, G., Capelle, M. and Voilley, A. (2002). Factors affecting
the moisture permeability of lipid-based edible films: a review. Critical reviews in food
science and nutrition. 42(1): 67-89.

Mostafavi, H.A., Mirmajlessi, S.M., Mirjalili, S.M., Fathollahi, H. and Askari, H. (2012).
Gamma radiation effects on physico-chemical parameters of apple fruit during commercial
post-harvest preservation. Radiation Physics and Chemistry. 81(6): 666-671.

Nasrin, T.A.A.,, Rahman, M.A., Hossain, M.A., Islam, M.N. and Arfin, M.S. (2017).
Postharvest quality response of strawberries with aloe vera coating during refrigerated
storage. The journal of horticultural science and biotechnology. 92(6): 598-605.

Navarro, D., Diaz-Mula, H.M., Guillén, F., Zapata, P.J., Castillo, S., Serrano, M., Valero, D.
and Martinez-Romero, D. (2011). Reduction of nectarine decay caused by Rhizopus
stolonifer, Botrytis cinerea and Penicillium digitatum with Aloe vera gel alone or with the
addition of thymol. International Journal of Food Microbiology. 151(2): 241-246.

Nazoori, F., Poraziz, S., Mirdehghan, S.H., Esmailizadeh, M. and ZamaniBahramabadi, E.
(2020). Improving shelf life of strawberry through application of sodium alginate and
ascorbic acid coatings. International Journal of Horticultural Science and Technology.7(3):
279-293.

Olias, J.M., Sanz, C. and Perez, A.G. (2001). Postharvest handling of strawberries for fresh
market. R. Dris, R. Nishakanen, and SM Jain (Eds). Crop Management and Postharvest
Handling of Horticultural Product. Science Publisher, Inc. USA, pp. 209-227.

Pal, S., Sahrawat, A. and Prakash, D. (2013). Aloe vera: composition, processing and medicinal
properties. Current Discovery. 2 (2): 106-122.

Panahirad, S., Naghshiband-Hassani, R., Bergin, S., Katam, R. and Mahna, N. (2020).
Improvement of postharvest quality of plum (Prunus domestica L.) using polysaccharide-
based edible coatings. Plants 9 (9): 1148.

Perdones, A., Escriche, 1., Chiralt, A. and Vargas, M. (2016). Effect of chitosan—lemon essential
oil coatings on volatile profile of strawberries during storage. Food Chemistry. 197: 979-986.

\RZ\



ey |)34553‘|- 9 OlwginS Jligy dmolio g owyp ARV olxin VP F 5l VY o)lods cpiwan Jlw «(2LS Jauo (5590 3ud

Perdones, A., Sanchez-Gonzélez, L., Chiralt, A. and Vargas, M. (2012). Effect of chitosan—
lemon essential oil coatings on storage-keeping quality of strawberry. Postharvest Biology
and Technology. 70: 32-41.

Petriccione, M., De Sanctis, F., Pasquariello, M.S., Mastrobuoni, F., Rega, P., Scortichini, M.
and Mencarelli, F. (2015a). The effect of chitosan coating on the quality and nutraceutical
traits of sweet cherry during postharvest life. Food and Bioprocess Technology. 8(2): 394-
408.

Petriccione, M., Mastrobuoni, F., Pasquariello, M.S., Zampella, L., Nobis, E., Capriolo, G. and
Scortichini, M. (2015a). Effect of chitosan coating on the postharvest quality and antioxidant
enzyme system response of strawberry fruit during cold storage. Foods. 4 (4): 501-523.

Petriccione, M., Mastrobuoni, F., Pasquariello, M.S., Zampella, L., Nobis, E., Capriolo, G. and
Scortichini, M. (2015b). Effect of chitosan coating on the postharvest quality and antioxidant
enzyme system response of strawberry fruit during cold storage. Foods. 4 (4): 501-523.

Rahimi, B.A., Shankarappa, T.H., Krishna, H.C., Mushrif, S.K., Vasudeva, K.R., Sadananda,
G.K. and Masoumi, A. (2018). Chitosan and CaCl; coatings on physicochemical and shelf
life of strawberry fruits (Fragaria x ananassa Duch.). International Journal of Current
Microbiology and Applied Sciences. 7 (7): 3293-3300.

Raksha, B., Pooja, S. and Babu, S. (2014). Bioactive compounds and medicinal properties of
Aloe vera L.: an update. Journal of Plant Sciences. 2(3): 102-107.

Rasouli, M., Saba, M.K. and Ramezanian, A. (2019). Inhibitory effect of salicylic acid and Aloe
vera gel edible coating on microbial load and chilling injury of orange fruit. Scientia
Horticulturae. 247: 27-34.

Raybaudi-Massilia, R., Mosqueda-Melgar, J., Soliva-Fortuny, R. and Martin-Belloso, O.
(2016). Combinational edible antimicrobial films and coatings. Antimicrobial Food
Packaging. 633-646.

Riaz, A., Aadil, R.M., Amoussa, A.M. O., Bashari, M., Abid, M. and Hashim, M.M. (2021).
Application of chitosan-based apple peel polyphenols edible coating on the preservation of
strawberry (Fragaria ananassa cv Hongyan) fruit. Journal of Food Processing and
Preservation. 45(1): e15018.

Ribeiro, C., Vicente, A.A., Teixeira, J.A., and Miranda, C. (2007). Optimization of edible
coating composition to retard strawberry fruit senescence. Postharvest Biology and
Technology. 44 (1): 63-70.

Sabaghi, M., Maghsoudlou, Y., Khomeiri, M. and Ziaiifar, A.M. (2015). Active edible coating
from chitosan incorporating green tea extract as an antioxidant and antifungal on fresh
walnut kernel. Postharvest Biology and Technology. 110: 224-228.

Saleem, M.S., Anjum, M.A., Naz, S., Ali, S., Hussain, S., Azam, M., Sardar, H., Khalig, G.,
Canan, I. and Ejaz, S. (2021). Incorporation of ascorbic acid in chitosan-based edible coating
improves postharvest quality and storability of strawberry fruits. International Journal of
Biological Macromolecules. 189: 160-169.

Saleem, M.S., Ejaz, S., Anjum, M.A. Nawaz, A., Naz, S., Hussain, S., Ali, S. and Canan, I.
(2020). Postharvest application of gum arabic edible coating delays ripening and maintains
quality of persimmon fruits during storage. Journal of Food Processing and Preservation.
44(8):14583.

Sangsuwan, J., Pongsapakworawat, T., Bangmo, P. and Sutthasupa, S. (2016). Effect of
chitosan beads incorporated with lavender or red thyme essential oils in inhibiting Botrytis
cinerea and their application in strawberry packaging system. LWT. 74: 14-20.

Serrano, M., Valverde, J.M., Guillén, F., Castillo, S., Martinez-Romero, D. and Valero, D.
(2006). Use of Aloe vera gel coating preserves the functional properties of table
grapes. Journal of Agricultural and Food Chemistry. 54(11): 3882-3886.

Shafiee, M., Taghavi, T.S. and Babalar, M. (2010). Addition of salicylic acid to nutrient
solution combined with postharvest treatments (hot water, salicylic acid, and calcium
dipping) improved postharvest fruit quality of strawberry. Scientia Horticulturae. 124 (1):
40-45.

V44



ARV clomivs | 1+ F log VY 0 ylocds «qpinmsy JUo LS anmo (538092 b oyen 9 > Loy

Shah, S. and Hashmi, M.S. (2020). Chitosan—aloe vera gel coating delays postharvest decay of
mango fruit. Horticulture, Environment, and Biotechnology. 61(2): 279-289.

Sogvar, 0.B., Saba, M.K. and Emamifar, A. (2016). Aloe vera and ascorbic acid coatings
maintain postharvest quality and reduce microbial load of strawberry fruit. Postharvest
Biology and Technology. 114: 29-35.

Sun, D., Liang, G., Xie, J., Lei, X. and Mo, Y. (2010). Improved preservation effects of litchi
fruit by combining chitosan coating with ascorbic acid treatment during postharvest
storage. African Journal of Biotechnology. 9 (22): 3272-3279.

Underhill, S.J. and Simons, D.H. (1993). Lychee (Litchi chinensis Sonn.) pericarp desiccation
and the importance of postharvest micro-cracking. Scientia Horticulturae. 54 (4): 287-294.
Valero, D. and Serrano, M. (2010). Postharvest biology and technology for preserving fruit

quality. CRC press.

Valverde, J.M., Valero, D., Martinez-Romero, D., Guillén, F., Castillo, S. and Serrano, M.
(2005). Novel edible coating based on Aloe vera gel to maintain table grape quality and
safety. Journal of Agricultural and Food Chemistry. 53 (20): 7807-7813.

Velickova, E., Winkelhausen, E., Kuzmanova, S., Alves, V. D. and Moldado-Martins, M. (2013).
Impact of chitosan-beeswax edible coatings on the quality of fresh strawberries (Fragaria
ananassa cv Camarosa) under commercial storage conditions. LWT-Food Science and
Technology. 52(2): 80-92.

Xu, J., Tao, N., Liu, Q. and Deng, X. (2006). Presence of diverse ratios of lycopene/p-carotene
in five pink or red-fleshed citrus cultivars. Scientia Horticulturae. 108 (2): 181-184.

Yoon, Y.S., Kim, J.K., Lee, K.C., Eun, J.B. and Park, J.H. (2020). Effects of electron-beam
irradiation on postharvest strawberry quality. Journal of Food Processing and
Preservation. 44 (9): 14665.

Zhao, Y., Zhu, X., Hou, Y., Wang, X. and Li, X. (2019). Effects of nitric oxide fumigation
treatment on retarding cell wall degradation and delaying softening of winter jujube
(Ziziphus jujuba Mill. cv. Dongzao) fruit during storage. Postharvest Biology and
Technology. 156: 110954,

¥y



