Journal of Horticultural Science
https://jhs.um.ac.ir S

Research Article
B Vol. 37, No. 3, Fall 2023, p. 655-668

Effect of Chitosan and Aloe vera Gel Coating on Quality Parameters and
Storage L.ife of Vitis vinifera L. cv. ‘Asgari’ Grapes

A. Ehtesham Nia' =", S, Taghipour?, S. Siahmansour?

Received: 12-03-2022 How to cite this article:
Revised: 11-06-2022 Ehtesham Nia, A., Taghipour, S., & Siahmansour, S. (2023). Effect of chitosan
Accepted: 06-08-2022 and Aloe vera gel coating on quality parameters and storage life of Vitis vinifera

Available Online: 06-08-2022 L. cv. ‘Asgari’ grapes. Journal of Horticultural Science, 37(3), 655-668. (In
Persian with English abstract). https://doi.org/10.22067/jhs.2022.75778.1151

Introduction

While grapes are considered as non-climacteric fruits, during the post-harvest stages, due to the softening of
the tissue, it is very prone to decay, which shortens its post-harvest life. Today, due to the desire of consumers to
use high quality food, the use of biodegradable films and coatings with antimicrobial properties, is a suitable
alternative to synthetic preservatives, in order to maintain food security and prevent wastage of significant
capital. Edible coatings are edible thin layers that are used to increase the shelf life and quality of fruits. This
material increases the quality and health of the product by creating a semi-permeable barrier to water vapor and
oxygen and carbon dioxide gases between the product and the environment, and to prevent anaerobic respiration,
it absorbs a certain amount of gases and to this Sequence increases product shelf life. One of the most important
ways to increase the shelf life and maintain the quality of agricultural products, especially fruits, is the use of
edible coatings on the crop surface. Chitosan is one of the most important natural derivatives of chitin, of which
about 50% of its acetyl’s groups have been removed. Due to the fact that Aloe vera gel has no taste and odor, can
be considered a good option as a cover for fruits after harvest and due to its elasticity and strength solution in
water, as a suitable layer on the product. Located and protects the fruit from mechanical damage and moisture

loss.

Material and Methods

In this study, 12-year-old mature grape trees of ‘Asgari’ cultivar in the scaffolding garden of Abestan region
of Khorramabad city in 1398 were studied. In the pre-harvest stage, chitosan was sprayed on the tree and in the
post-harvest stage, Aloe vera gel was applied by dipping the fruit in Aloe vera gel in the laboratory. After
treatment, the fruits were stored in the refrigerator at a temperature of 4 + 0.5 ° C and were examined at different
time stages for quantitative and qualitative characteristics of the fruit. 20 identical grape trees (in terms of fruit
size and load, with 50 to 70 annual branches in 8-14 buds) selected and grape clusters with different
concentrations of chitosan (control (distilled water), 2 and 3 Percentage of chitosan) at different stages of growth
(fruit set), 35 and 50 days later) were sprayed directly with 4 liters per vine, by hand sprayer (2 ml Tween 80%
was added as the active surfactant). For this stage, immediately after harvesting the grapes, take them to the
laboratory and immerse them in concentrations (zero, 25 and 33%) of Aloe vera gel for 10 to 20 seconds and
then in the air. They dried. Then, grape fruits weighing about 360-300 g in each experimental unit were stored
for 28 days at 4 ° C and examined. This study was performed as a factorial experiment (2 factors) in a
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completely randomized design with three replications. The first factor is the effect of the treatments studied in
seven levels including: control, 2% chitosan (CTS 2%), 3% chitosan (CTS 3%), chitosan 2% + Aloe vera gel
25% (AVG 25% + CTS 2%), chitosan 3% + Aloe vera gel 25% (AVG 25% + CTS 3%), 2% chitosan + 33%
Aloe vera gel (AVG 33% + CTS 2%), chitosan 3% + Aloe vera gel 33% (AVG 33% + CTS 3%) and the second
factor was storage time at five levels (zero, 7, 14, 21 and 28 days after harvest). Data analysis was performed
using SAS software and a significant difference between treatments for each trait with a minimum significant
difference at the probability level = 0.05 o was determined.

Results and Discussion

The results of analysis of variance showed that the effect of treatment and storage time on the desired traits
was significant at the level of one percent. Fruits treated with chitosan and Aloe vera gel had higher texture
firmness, taste index, phenolic content, antioxidant activity and titratable acids and caries index and pH were
lower than the control. The highest content of phenol, antioxidant, flavor index and titratable acidity in all five
measurement times belonged to 2% chitosan treatments with both concentrations of Aloe vera gel (25 and 33%)
and the lowest amount belonged to the control treatment. In control treatment, the percentage of caries index
increased during storage and in grapes treated with chitosan and Aloe vera gel, the caries process was slower and
the lowest rate of caries was observed in 2% chitosan treatment with aloe vera gel on the 14th day. In general, it
was observed that pre-harvest application of chitosan and post-harvest Aloe vera gel increase the post-harvest
life of ‘Asgari’ grapes and improve its quality traits. Chitosan creates a barrier with selective permeability to
oxygen and carbon dioxide gases, and by placing carbon dioxide at a higher level and reducing oxygen, it creates
a modified atmosphere around the fruit, which reduces respiration and ethylene production. As a result, it
reduces the aging process and reduces the consumption of organic acids and sugars and prevents the increase of
pH. Low pH prevents browning of the fruit due to the activity of catechins and chlorogenic acid enzymes. Aloe
vera gel coating maintains and increases the antioxidant capacity of the whole fruit by reducing fruit juice loss,
reducing respiration, reducing ethylene production and delaying aging.

Conclusion
The combined treatment of chitosan 2% and Aloe vera gel (25 and 33%) increased fruit firmness, titratable
acidity, taste index, total phenol content and antioxidant activity of grapes and reduced pH and caries index.
Application of these treatments increased the post-harvest life of ‘Asgari’ grapes by 14 days, so it can be stated
that the use of chitosan in the pre-harvest stage and the use of Aloe vera gel in the post-harvest stage as
biodegradable and natural compounds to increase Shelf life of ‘Asgari’ grape fruit is recommended.
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Table 3- The interaction effect of CTS (chitosan) pre-harvest and AVG (Aloe vera L.) gel postharvest treatments xdifferent
storage times on the biochemical characteristics of Vitis vinifera L. cv. ‘Asgari’

S3lwo s jlans jo Slass
Days after storage (DAS)

tlhensise 539 s 0 7 14 21 28
Biochemical trait Treatment
Control 14.66"  16.89%nikimn 18 gbedefgh 18.632¢ 19.592
CTS 2% 16.73ijklmn 16.85hjklmn 17.28defghijk 17.95bcdefghi 18.78ab
CTS 3% 15.66MP  16.78ikimn 17 Q1fdhikim 17 7gbodefghii 18 5pabed
sbee el Slse CTS 2%+AVG 25%  16.33kmno 17 3gcdefghijk 17 7gbedefohii 18 pgbedef 18 gqabede
Total Soluble Solid (TSS) CTS 3%+AVG 25% 15.96Imno 16.46klmno 17.30defghijk 17.74bcdefg 18.10bfgh
CTS 2%+AVG 33%  15.89™0o  16.65Kmn 16 70ikmn 17 gebedefy 18 12bfg
CTS 3%+AVG 33%  15.21% 16.63Kmn 17 1gefonikl 17 g3cdefghifk 7 77bfghii
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PH CTS 3%+AVG 25%  2.15h 2,170 2.19h 2.20h 2.18hi
CTS 2%+AVG 33%  2.23 2.24h 2.27h 2.28" 2.25hi
CTS 3%+AVG 33%  2.19" 2.20N 2.22n 2.23hi 2.22ni
Control 3.30° 2.74b¢ 2.74¢ 2.16f 2.02ik
CTS 2% 2.87P 2.55¢0% 2.1200i 2.03hiik 1.85'M
o CTS 3% 2.80P 2.44¢ 2,141 1.97¢ 1.76m"
A CTS 2%+AVG 25%  2.62¢ 2.26f 2.02ik 1.64m0 1.12¢
Tartaric acid CTS 3%+AVG 25%  2.62¢ 2.27f 2.109hiik 1.600° 1.16¢
CTS 2%+AVG 33%  2.63« 2.15foni 1.82m 1.48° 1.19¢
CTS 3%+AVG 33% 2.59¢ 2.17f 2.01 1.61°° 1.20¢
Control 4.45P 5.260P 6.60!mn 8.609i 9.66¢
CTS 2% 5.83m 6.60!mn 8.14Ni 8.83uhi 10.16%f
o sl CTS 3% 5.60m0P 6.86KMn 7.92niik 9.04fon 10.51¢
o= CTS 2%+AVG 25%  6.23mn° 7.67iK 8.789i 11.20¢ 16.642
TSSITA CTS 3%+AVG 25%  6.08™™ 7.23jkim 8.24"i 11.27¢ 15.78%
CTS 2%+AVG 33%  6.02mn° 7.74iK 9.14fen 12.02¢ 15.14b
CTS 3%+AVG 33%  5.85" 7.64ik 8.54¢hi 10.77¢de 14,730

(Wang et al., 2021) ¢l ialsS Siowg olwe 30 ologus
b calls yobs imgh pls b &S

S8 S (sl g 535940811 U3 g Oles giss 5
S dmless Jlite 151 il g 4 o gl (el
2o S Jlatol das > gyl gine 515590l 5 g gt
5 VVNY) S 8 Ol ooy S bt ey i3 ljee
oo 203 ¥ (lugtsS (oS 5 sless 3 (Al SIB £ SolS”
g3 odnliie SLe)lil 5l ae pNY 595 50 do)d YO |ygasgll 3
S & Bl (sl SIS S5 3 0,5 VOIY) e 250
JEE5 0 5 i lgimme Gl 31V JSK5) 292 pIVA g, 5 aals
(Xing et al., 2020) a3l g (Esmaeeli et al., 2019) azs|
cdl o b olg o ayb codille jingh puls b oS ead )5S
gl Cdglio Gl 5 (n 5 0lel 3 232 5 815 3929 brogee don
sleygSe il o b LS 5 sl Gy o] b ) )13

50 A5l (6 pdnde b glo G gyl 5 g lugiS

3 P L3 L g a8 (oo 3l () ST (63 9 ST oS

1Al S il (58T GRS g SYL o 53 ()8 eS|

O g 9 (il (e eyl (nl & S oo Sl 0gee Sl 5,

G pae 9395 o Sy alyd LialS el ass 5 g odld ialS' |,

S ol el Ghl38l 5l g 4l tals g 1 claal
.(Cheung et al., 2015) >4 .

(S gy gadLE 3 1) 9ai sl U5 9 Olugius 5
o slaecble plas o gasdl J5 5 lugis e 5,18
B (£,Sme 5550l oge0 CBl  Stuwgy idlS Coge 0l 03y
S 5 e do Blaite (100 V) C8L (Shewgy (lie (2505 9
Syl 1 pNF o) 50 gl J5 ol o 4y si0y> ¥ logitS
39y 25 8Ll jlesd )3 (03 TY) (Ssewg Gliee 25U o2
L oac Lo csla S5y g5 3 ) JSLE) b oanlie pIVA



VoY 3aaly o 03od YV alr (63,958 qulivn 3 pole) Sl pole 4 pds PPY

5 oljenS ibe (Bautista-Banos et al., 2003) 94 oo 351

o2l Sl )3 36 g wge bl jauall s L g8l 5
(Diaz-Mula et al., 2011) 395 oo ;Wligal VT Juid

» ol

Decay mdex (%)

o g

— e b W e
o » &

P}
S »

~

il w3
- CTS M

- CTSMANVI N

@ CTSAY 33%

S o8y yo5l bgne (5 gy S 5 (Sl g 51 i) 15500901 U5 ininy g (Cundld 51 S (oailyJolme) (yluogisS 30,5 51 -9 JSS
Figure 1- The application effect of chitosan (pre-harvest) and Aloe vera gel coating (postharvest) on decay index of Vitis
vinifera cv. Asgari
(LSD, p=<0.05)
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Figure 2- The application effect of chitosan (pre-harvest) and Aloe vera gel coating (postharvest) on total phenol content of
Vitis vinifera cv. Asgari
(LSD, p<0.05)
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Figure 3- The application effect of chitosan (pre-harvest) and Aloe vera gel coating (postharvest) on firmness of Vitis vinifera
cv. Asgari
(LSD, p<0.05)
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Figure 4- The application effect of chitosan (pre-harvest) and Aloe vera gel coating (postharvest) on antioxidant activity of
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