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Abstract 

The old adage that strawberries begin dying the moment they are picked isn't far from the truth—the 

fruit's high respiration rate, thin skin, and susceptibility to Botrytis cinerea limit its post-harvest shelf 

life to just 3 to 5 days at ambient temperature. Edible coatings that form a semi-permeable barrier 

around the fruit surface can slow moisture loss, reduce gas exchange, and inhibit microbial growth. 

This research evaluated four edible coating formulations—chitosan (1%), aloe vera gel (2%), guar gum 

(1.5%), and a chitosan + aloe vera composite—on quality retention of cv. Winter Dawn strawberries 

stored at 4 ± 1 °C for 12 days at the post-harvest laboratory of Sardarkrushinagar Dantiwada 

Agricultural University, Gujarat. The chitosan + aloe vera composite maintained the highest firmness 

(4.3 N), lowest weight loss (3.7%), and lowest decay incidence (8.4%) at day 12 compared with the 

uncoated control (2.1 N, 11.8% weight loss, 34.6% decay). Ascorbic acid retention was 78.3 percent 

under the composite coating versus 51.2 percent in uncoated fruit. Total soluble solids and titratable 

acidity changes were also slower under coated treatments. Chitosan alone was the second-best option, 

while guar gum showed the weakest performance. These results indicate that a chitosan-aloe vera 

composite coating can extend the marketable shelf life of strawberries from 5 to 12 days under 

refrigerated storage. 

 
Keywords: Edible coatings, shelf life extension, strawberry, fruit preservation, biodegradable coatings, 

chitosan, aloe vera, post-harvest quality, firmness retention, cold storage 

 

Introduction 

Strawberry (Fragaria × ananassa Duch.) is among the most perishable of all commercial 

fruits. Its soft texture, high water content (91%), and active metabolism make it vulnerable to 

rapid quality deterioration after harvest [1]. In India, post-harvest losses for strawberries are 

estimated at 25 to 40 percent of the harvested crop—much of it occurring during transport 

from the farms of Maharashtra and Gujarat to urban retail markets [2]. 

Edible coatings address this challenge by creating a thin, food-safe film that modifies the 

internal atmosphere of the fruit, slowing O₂ ingress and CO₂ egress. This modified 

atmosphere reduces respiration rate, ethylene production, and oxidative browning [3]. 

Chitosan, a deacetylated derivative of chitin, is one of the most studied coating materials 

because it combines film-forming ability with inherent antifungal activity against Botrytis 

and Rhizopus [4]. Aloe vera gel offers complementary benefits: it is rich in acemannan 

polysaccharides that form transparent, moisture-retaining films and contains antimicrobial 

compounds like aloin and barbaloin [5]. 

Combining two coating materials with different functional properties—a structural 

polysaccharide (chitosan) and a bioactive gel (aloe vera)—may produce a composite that 

outperforms either component alone. Such synergistic composites have shown promise on 

mango and table grapes [6, 7] but have not been evaluated on strawberry under the semi-arid 

conditions of Gujarat. 

This research aimed to (i) compare four edible coatings for quality retention of strawberries 

during 12 days of cold storage, (ii) identify the best formulation for firmness, weight loss, 

and decay control, and (iii) assess the impact on nutritional parameters including ascorbic 

acid and anthocyanins. 
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Material and Methods 

Material  
Fresh strawberries (cv. Winter Dawn) were harvested at the 

three-quarter red stage from the university's horticultural 

farm at Sardarkrushinagar Dantiwada Agricultural 

University, Dantiwada, Gujarat (24.19°N, 72.12°E), during 

January 2023. Fruits were pre-cooled to 10 °C within 2 

hours of harvest, sorted for uniformity (20-25 g, free of 

defects), and randomly assigned to five treatments: T1 - 

uncoated control (distilled water dip), T2 - chitosan 1% (in 

1% acetic acid), T3 - aloe vera gel 2% (fresh extract in 

distilled water), T4 - guar gum 1.5% (hydrated overnight), 

and T5 - chitosan 1% + aloe vera 2% composite. Fruits were 

dipped for 2 min, air-dried under laminar flow for 30 min, 

placed in PET clamshell containers (250 g capacity), and 

stored at 4 ± 1 °C and 90 ± 5% RH. 

 

Quality Assessment Protocol 

Assessments were made at 0, 3, 6, 9, and 12 days of storage. 

Weight loss was measured gravimetrically. Firmness was 

recorded using a texture analyser (TA.XT Plus, Stable 

Micro Systems) with a 2-mm probe at 1 mm/s penetration 

speed. TSS was measured by digital refractometer, titratable 

acidity by NaOH titration, and pH by electrode. Ascorbic 

acid was determined by the 2,6-dichlorophenolindophenol 

titration method [8]. Total anthocyanin content was measured 

by the pH differential method [9]. Decay incidence was 

scored as the percentage of fruits showing visible mould 

growth or soft rot. Each treatment had four replications of 

20 fruits. 

 

Methods 

Data were analysed by two-way ANOVA (treatment × 

storage day) in a completely randomized design using SPSS 

28. Treatment means were compared by Tukey's HSD at 

p<0.05. Decay data were arcsine-transformed before 

analysis. Rate constants for weight loss and firmness decline 

were calculated by linear regression against storage time. 

 

Results 

 
Table 1: Quality parameters of strawberry cv. Winter Dawn under different edible coating treatments at day 12 of cold storage (4 °C) 

 

Treatment Weight Loss (%) Firmness (N) TSS (°Brix) TA (%) Ascorbic Acid Ret.(%) Decay (%) 

Uncoated 11.8 2.1 8.9 0.42 51.2 34.6 

Chitosan 1% 5.4 3.8 7.6 0.58 72.4 12.3 

Aloe vera 2% 6.8 3.4 7.8 0.54 67.8 16.7 

Guar gum 1.5% 8.1 3.1 8.2 0.51 62.3 21.4 

Chit.+Aloe vera 3.7 4.3 7.3 0.63 78.3 8.4 

SEm(±) 0.42 0.18 0.14 0.02 2.31 1.87 

CD (p=0.05) 1.26 0.54 0.42 0.06 6.93 5.61 

 

The chitosan + aloe vera composite outperformed all other 

treatments on every parameter measured. Weight loss was 

reduced to 3.7 percent (vs 11.8% uncoated), firmness 

retained at 4.3 N (vs 2.1 N), and decay incidence limited to 

8.4 percent (vs 34.6%). Ascorbic acid retention reached 78.3 

percent under the composite coating compared with just 

51.2 percent in uncoated fruit. 

 

 
 

Fig 1: Box plot of fruit firmness (N) at day 12 under five edible coating treatments during cold storage 
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Table 2: Weight loss progression (%) over 12 days of cold storage under selected treatments 
 

Treatment Day 0 Day 3 Day 6 Day 9 Day 12 

Uncoated 0 2.8 5.7 8.9 11.8 

Chitosan 1% 0 1.2 2.6 4.1 5.4 

Chit.+Aloe vera 0 0.8 1.7 2.8 3.7 

 

Weight loss increased linearly across all treatments, but the 

rate was substantially slower under the composite coating 

(0.31% per day) compared with uncoated (0.98% per day). 

The composite treatment maintained commercially 

acceptable weight loss (<5%) through day 12. 

 

 
 

Fig 2: Framework diagram showing the four functional mechanisms of edible coatings and their contribution to extended shelf life in 

strawberries 

 

Discussion 

The synergistic performance of the chitosan + aloe vera 

composite likely results from complementary mechanisms: 

chitosan provides a strong, semi-permeable polysaccharide 

matrix with antifungal properties, while aloe vera gel fills 

micropores in the film, improving moisture barrier function 

and adding its own antimicrobial activity [4, 5]. The 8.4 

percent decay incidence under the composite—roughly one-

quarter that of the uncoated control—is commercially 

significant because decay is the primary cause of strawberry 

rejection at retail. 

The 78.3 percent ascorbic acid retention at day 12 is notably 

higher than the 55-65 percent range reported for chitosan-

only coatings on strawberry in most published trials [10, 11]. 

The addition of aloe vera likely slowed oxidative 

degradation by reducing oxygen permeation through the 

coating. A similar antioxidant-protective effect was 

observed in chitosan-aloe vera coated table grapes [7]. 

Guar gum performed the weakest among the tested coatings, 

consistent with its poor film-forming properties and lack of 

inherent antimicrobial activity [12]. It is better suited as a 

thickening agent in composite formulations than as a 

standalone coating material. 

Conclusion 

A composite edible coating of 1% chitosan + 2% aloe vera 

gel extended the marketable shelf life of cv. Winter Dawn 

strawberries from 5 to 12 days at 4 °C. It maintained the 

highest firmness (4.3 N), lowest weight loss (3.7%), lowest 

decay (8.4%), and best ascorbic acid retention (78.3%) 

among all tested treatments. 

This composite offers a biodegradable, food-safe alternative 

to synthetic wax coatings for strawberry post-harvest 

management. Scale-up testing with commercial packing 

lines and consumer acceptability trials should precede 

commercial adoption. 
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