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Pre-harvest application of chitosan and Aloe vera gel coating on biochemical
parameters and post-harvest life of ‘Asgari’ grapes
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ABSTRACT

The use of biodegradable films and edible coatings with antimicrobial properties as a suitable alternative to synthetic
preservatives is important in order to maintain food security and prevent capital wastage. In this respect, the effect of
pre-harvest chitosan spraying (at three concentrations of 0, 2 and 3%) and post-harvest immerging in Aloe vera gel
(25 and 33%) on the quality and shelf life of ‘Asgari’ grape fruit in five different times (0, 7, 14, 21 and 28 days after
harvest) at 4 °C was evaluated. The results showed that berries treated with chitosan and Aloe vera gel contained
higher content of vitamin C, soluble solids, Total flavonoids content, peroxidase activity and shelf life and lower
content of malondealdehide (MDA) than the control, as well as, polyphenol oxidase enzyme activity and weight loss
percentage were lower in fruits treated with chitosan and aloe vera gel.The highest amount of vitamin C, soluble
solids and peroxidase activity in all five measurements belonged to the combined treatments of chitosan 2% and Aloe
gel 25% and the highest flavonoid content and fruit shelf life was observed in the treatment of chitosan 3% with 4loe
gel 25%. In all five measurements, it was observed that 2% chitosan treatment with 25% Aloe gel had the lowest
weight loss, polyphenol oxidase activity and MDA.

Keywords: Edible coatings, enzymatic activity, total flavonoids content, fruit shelf life.
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Table 1. Results of variance analysis for the effect of Chitosan pre-harvest and Aloe vera gel post-harvest application
on fruit traits of table grape Asgari’.

Means of square

=
< ° —~ .
&) @ <) p - 2
= % 2% <E o oz 28 2.
: T ™ S — ~~ on =3
Source of variation df g %0 é é % & & "an 8 Q‘) g X gné
> g = irf 2 2 =5 =
=~ %
[_4
Treatment 6 90.06%** 1.38% 9.32%* 112913%* 108.49%* 1167.7%* 95.25%%*
Storage time 4 55.14%* 22.84%* 68.28% 254010%* 279.09%* 854 4%* 393.16%*
Treatment % Storage time 24 0.947% 0.606™ 1.45%%* 22379% 3.83%* 11.10%* 16.85%
Error 70 0.102 0.606 0.083 558 0.95 5.06 0.33
CV (%) - 3.04 4.5 13.21 1.61 6.05 10.8 12.4

O G BB pas g oo, ) 50 Jleixl mhaw jo jls goe BT o4z g ms g e e
*, ** and ns: Significantly difference at 5% and 1% levels of probability and non-significantly difference, respectively.

sl 60 oyallo

o ,leg blae plas ol flas 1 Sloe anglie mbs
099 T 2 b Sl MDA (le
oS 6o logs 3,8 () Jsaz) culs e Ll
5 5 MDA (e ialS corge saigll 5
YO Lgtigll J5 olyes & hoys ¥ g jles
b ylod polo 4y Cond MDA (e (0 565 ey
MDA e (g5 dald 0 9 Clls 342
Nguyen  iegh gulo b as (c-) JS&) ol cowlice
Kumar et 5 55,9 Do 0900 40 (2020) & Nguyen
6o oelle o)l cisllas Loy 0ge 40 (2017) al.
OgmsldnSTyy SenS gigias 0038 Sy asal]
ol e 5 o1 JS00l, adg e ls 5 o
o Sol, ods o b olil cwl cdl
Bedee o] GerulanSly corge 9l o
ools (uiSly ST gm JUG0L) b (395000 90uST
Nedige JeeSg 0 o JSool, hSas el g
LSty Gk 5l oSy sladesl; ol
a9 el oz ol Gl sleeg,S
(Sgdoo wgarme Lid slosd (Lol oloSy
A 50 g oad Lad sad omalinnSTy el
Ashraf er ) b oo iol38 0SaT 6o gl oyl 5me
SoraShly cdld 6l lesS (al, 2013
shls g oas oljT sl ], B> el 9 ol o
Harish Prashanth ) c.col DNA 51 5,104 cocols
(et al., 2007

0398 Jlab 5enST 00iiS 15 Somsl S ysSs]
5> ool g2y 4y (JsUse (S| B> czge
=5l ko by oebiee ShaeST Job L STy
s ok sl 15 ey oo 4 opisS
(Ricoa et al, 2007) w5 oo §pSol> jlans]
ddedl ded Ghlg S olge 4 plegeS
g oS Rals glp (ladle v S il o
Dong et ) 3,51 3525 4 osen o 53, 2 Gy
Jpi 4y S & Oppeliyy ielS (al, 2004
ST Ll pals b legiS w,ls oS
ogee & (oling Lad> g udiS D alS czge
OgelanST ol ST cdile 0eh o
Sl s wesee SelS 1) sl S sSe]
slml b hsasell J5 5 plosis wiile ala sy
r5lansST 5l cogen Bl 5 a8l prk el
Xing ) &)sl oo Joe 4 cxilan snl Koy s5ul
30 (W8) Jolore dwlz olge iulsdl (et al, 2011
(et sy ialpl s @ anulas bos
Sl 18l Job o)l glany o Ly 4520
Wb Cash, el Jl s Sas j I
4o (Shiri et al., 2011; Shiri et al., 2016)
s e &y lagiaS b ond s by (slbages
Ol g S 9eaS e85 O5eST Sl Glie o
ol Jss 4 g adly pals cdl s (e
Shge ol Joloe vl Slge plie il
.(Heidar Nejad et al., 2020)



N VE) ol oF 8,Las O 850 o))l SLEL pole

J5 aigisdl slyine
3 S S5 oeSilen e b ol
2o, Vil mhw jo gyl e Sl 1ga5gdT 5
5 (V Jguz) cdls ;5500 oges 50 aodsigdls liee »
ObogieS (o5 5 slosd 53 AP (e (n S
Jsl oles 50 0o ,s YO 1ga5ed] 5 ol et 45 a0 0 ¥
Glte 9353l lie (2 FpS b saalive Sloyll
Cawd 4 Sloylsl 5l am pIYA 55, 50 wald jles 4
Loy osel Cavs a4 s L as () JSo) ol
i LS 5 ] alate (2019) Adiletta ef al.
oSt Jo2b (b 3l clled Sl 5 laadgidls
B GluoginS oS 5 Wigh oo B g e
L ERPPRCS S RS RVOU 3 I PUT I PO RO | PY-
20 3839 alidl carse g 00,5 Cuiles LS 5

(Kou et al.,2013) 5 oo 00 jlos sloogun

09 ol
S 5 e jlegs Bl I oSilee dnlie s ull
V oz s o (g lo gtne il saigll J5 5 lugtS
5 (@) Joux) SBls ogae (39 a5 o aoys
g0 6 one ok 4 Lsaidll 5 g oS oS 5
Gl 2o )0 (S A osee (39 MUl (6 T sl
oot a4y 000 ¥ lagiltS (o5 5 slesd 4 3late (39
999 Slo)ll 5l an o F 59, 50 a0 )0 YO 1jsasgll 3
eIVA Gy po weld Jles 3o Gi9 LRl (n ke
S wws e plas wla)liF () USS) wl csnlis
039 R g 5 SYgamme plo o GluginS )8
Heidar Nejad ez al, ) ols jzalS g0l o b1,y ogue
wad Ll sloogee ,o (2018; Karimi ef al, 2018
Bkl Gl g ogae O Jlou Jlad cud 5l 8l s
Pasquariello ef al., ) 39 o0 0900 (155 Su2lS g0
05 el npo 6 ylmial Sy ogee g L2l 2013
T 5 050 loogre (S0 sl 5 S rals g
g allS gl Jpame jolls 5 8l sl
owolS (Galindo ef al., 2004) aals’ oo o (g l5b
ol @ ool Jis 4 Wlgee o (i
kS Jall coge g wthy @1 ey
Ding, ) 595 ogre wollacl G 5 <l b 225

3 Lssll J5 olped & plosi slo Lot Jlize
b ol ol colled ol oloj Sas
& e oLt o el J5 5 plusisS o
Jsid by mepl cdled alS e ool 008
Gl w3l liee 02eS 5 9d 555l oges jlags]
Ji eles 4 o)y Vo plugiS oS5 s @
Olies ook g Syl sl ey 5o 1sassl]
585 5 90l e 5o st Jsid (ol codld
Sedgh 4o d-) SE) al csslin 6IVA
L9ase/T J5 9 lwgiS (2021) Ehtesham Nia et al.
2 ST Uy el Callis lS e
(2020) Xing et al. ingh ;0 Cpicred ad oSl
l’"")"] u...ll.:ﬁ u....:elf ‘ul...u}._S oﬁ)lf la 4...:‘ 090 )\)
GRRen @S b S ab csalie jlasT b L
as ol lid oSl awslie oy callhe ol
Codled (l33l carge 1sasgll 5 5 logiS o
(e-) JSo) ws vels 4 o jlaenSTy ool
slajles 5o slaaSly il coed i
Cewd 4 5503l BN Y ) 0 a0 ¥ luglS
Oley o als e 4 Glate Glie (npS 5 el
38 31 5o oSy el cudlad il b alal
o)l Slyman ol agh mls b lugnS jles
39 oo Jlge 31 o (Ehtesham Nia et al., 2021)
a1 3 o 5l ol doogen (05 (slosed
ObogieS Sl GeaSgiygl 4 b pud has s
JB JenS 5000 5 ol 09,5 g0l slass slls
Lg 45».:‘ > og)l.c 9 004 Q9>. )L.’>Lw 9O e e
Ol Coge was o STy ol sl IS,
o3 2t g o3l (HaeS] (ST olaS 5 el
Xie et al, 2001; Liu et al, 2007) 595 o0
k5 3Ty la 3l cllad al 3L plegiS
ot Seigen ol Lis Corse laST Sy
2 5 Osdse HimaS| b laaiss Bix> 5 oy
o ol il g eols yals L@Q] Ol calys



w2 D985l 5L aoiiign s luginS cils 5l i o)l i San 5 Liplis] Ny

g ol w3l g ools pals 1) egue slaaisy, 3 b Sae ili8l b oogee 039 melS Lol cde (2013
J3 ool »odle WS (o0 635 ekx oge 09 AR Gk 5l 35 9 i Sl of (a3 Cens il Slo) Ul
O 9 0o J.>L> )Ja:w ~)|5A las> 90 bgdj}ﬂ L: ‘(Sﬂ)? 6lbwy Sl )J| aS ML)‘SA lbd.l)'j)
ﬁuyymém)ajusbd)bbutﬂaw ol Sl 5 s 5l 6 pSele glp Y (SO ol
(Parsa et al., 2020) 54 o 3l jeue oy QSI)? sl idie wusl lad e
20 +(:unynl a 2 b
o 16 4
212 £
£ ht
g s 2
£
=l ol
0 - r . . 13 T T T v
0 7 14 21 28 0 7 14 21 28
Storage time, days Storage time, days
10 2200
c d
2000
= -
i; Z 1800
§ : 1600 -
< g
= = 1400
1200
1000 T T T T
1] 7 14 21 28
Storage time, days
50
e g f
0 T T T T
4 : : B i 0 7 14 21 28
0 7 14 21 28 Storage time, days

Storage time, days
25

~—=— Control

——CTS2% g

20 {—*—cCTS3%

—v— CTS2%+AV25%

6+AV25%
% | AV33%

CTS3%+AV 33%

5 . /

o "I 1’4 2'1 2‘8
Storage time, days
oo S5y 2 (bl 3l ) Lsaigll S5 gy g (el 51 J8) plussS lice 51 (5Sibes dnglio ) IS
30,0 ¥ loginS o ,0 YO 1H9a5g)] Jitauo,0 ¥ luginS o ,0 ¥ luginS o ,0 ¥ g wals g ,5ne’ ;655 ogas
2oy YV 1ga5g T 5 +0ue,0 ¥ lwginS cuo j0 YY 1ga5gT 5 +0ue,0 ¥ luginS o ,o YO 15945401 5
Figure 1. Mean comparison of interaction effect of Chitosan (preharvest) and Aloe vera gel postharvest on

biochemical traits of grape ‘Asgari. Control, Chitosan 2% (CTS 2%), Chitosan 3% (CTS 3%), Chitosan 2%+ Aloe
vera gel 25% (CTS 2%+AVG 25%), Chitosan 3%+ Aloe vera gel 25% (CTS 3%+AVG 25%), Chitosan 2%+ Aloe

vera gel 33% (CTS 2%+AVG 33%), Chitosan 3%+ Aloe vera gel 33% (CTS 3%+AVG 33%).
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Figure 2. Mean comparison of interaction effect of Chitosan (preharvest) and 4loe vera gel postharvest on shelf life

of Grape fruit ‘Asgari’. Control, Chitosan 2% (CTS 2%), Chitosan 3% (CTS 3%), Chitosan 2%+ Aloe vera gel 25%
(CTS 2%+AVG 25%), Chitosan 3%+ Aloe vera gel 25% (CTS 3%+AVG 25%), Chitosan 2%+ Aloe vera gel 33%

(CTS 2%+AVG 33%), Chitosan 3%+ Aloe vera gel 33% (CTS 3%+AVG 33%).
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