Aloe vera incorporated edible coating from Canna edulis for post-harvest quality retention of fresh coconut
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Introduction
Fresh coconut is a highly nutritious and perishable product. High fat and High moisture content are the two major critical factors which create the favourable conditions for microbial spoilage, enzyme activity and lipid oxidation. These chemical reactions lead to discolouration, off flavour, rancidity and texture changes in the coconut once it’s broken. Due to the rapid growth of airborne pathogens in coconut under ambient temperature, freshly grated or opened coconut begins to spoil within a few hours. The short shelf-life of coconut causes significant postharvest market losses and also limits the distribution and availability of fresh coconut-based products. (Luengwilai et al., 2014).Several research studies focused on extending the shelf life of fresh coconut, including conventional preservation techniques such as refrigeration, blanching, freezing, drying, fresh keeping liquid, ultra-high-pressure treatments, high vacuum packaging, osmotic reactions, hurdle techniques and adding chemical preservatives.(Gamlath et al.,2004). However, developing a method to extend the shelf life of coconut with minimal processing, environmentally friendly to access its physiochemical, microbial, sensory and structural characteristics remains largely unexplored.
Moreover, aloe vera gel exhibits antimicrobial properties against various microorganisms. The anthraquinones within aloe vera are particularly noted for their antimicrobial property. On the other hand, aloe vera gel coatings affect physiochemical properties of fruits, such as protecting the total soluble solids, decay percentage, colour retention, weight loss reduction, firmness maintained, and significantly reducing the respiration rate (Suriati et al., 2020).
Materials and Methodology
Materials:
An analytical balance, a hot air oven, a water activity meter, a pH meter, knife, tray, blender, porcelain dish, desiccator. The raw materials used are matured coconut fruit (Cocos nucifera. L), aloe vera leaf (Aloe vera. L), Buthsarana tubers (Canna edulis), glacial acetic acid, chloroform, saturated KI solution, sodium thiosulphate, starch indicator, distilled water and food-grade glycerol.
Methodology:
Preparation of Edible Canna Starch
Fresh edible canna tubers were washed thoroughly and peeled. The pieces were blended into a smooth slurry, and the resulting mixture was filtered through muslin cloth. The filtrate was then left undisturbed for 6hours, allowing the starch to settle at the bottom of the beaker. Later, the supernatant was gently decanted, and the settled starch was collected by a repeated washing method. White thick starch dried in a hot air oven using 55-60°C and ground into fine powder. The dried starch was finally stored in an airtight container for further experiments.
Extraction of Aloe vera gel
Fresh aloe vera leaves were washed and allowed to drain. The outer green rind was carefully removed, ensuring that the latex layer beneath the rind was completely discarded, and a cleaner inner gel was gently scooped out. The extracted gel was homogenized using a blender. Homogenized gel was then filtered through a muslin cloth to remove fibers and clog particles. The filtered gel was immediately used for the coating preparation to prevent enzymatic browning.

 Preparation of edible coating solution 
The edible coating was prepared by using edible canna starch, aloe vera gel, and food-grade glycerol was added as the plasticiser. The required quantity of starch was dispersed in 30mL of distilled water, and the remaining distilled water was heated on a hotplate at 70-80°C while being continuously stirred until gelatinization was achieved. Then allowed to cool to around 40-50°C. The aloe vera gel was then added to the warm starch matrix and mixed thoroughly. Glycerol was subsequently introduced and stirred for 15 minutes to ensure complete homogeneity. The prepared coating solution was allowed to cool before application.
Application of the edible coating
The prepared coconut pieces were completely immersed in the edible coating solution for 1-2 minutes to ensure uniform coating. After coating, the samples were lifted from the solution and left to drain naturally to remove excess coating material. The coated samples were kept in a tray and dried in a hot air oven for 2 hours for film formation and adhesion. Once coated, both the coated and uncoated samples were transferred into clean containers and stored at room temperature(25°C) and refrigerated conditions (4°C) for the storage study.
Results and Discussion
The effects of starch, aloe vera and glycerol edible coating on the physiochemical quality, microbial stability and shelf-life extension of fresh coconut were evaluated. The parameters analyzed included moisture content, peroxide value and pH. The findings are discussed in relation to previous studies to highlight similarities and differences in quality preservation and shelf-life outcomes.
Moisture content
Table 1: Moisture content of treatments during storage
	Parameter
	Days
	T1
	T2
	T3
	T4

	Moisture content
	2nd day
	41.3±0.12%
	30.5±0.05%
	33.7±0.02%
	30.8±0.08%

	
	3rd day
	41.0±0.09%
	29.9±0.04%
	17.0±0.00%
	31.5±0.05%

	
	5th day
	38.2±0.08%
	17.0±0.03%
	7.5±0.03%
	32.9±0.04%

	
	7th day
	38.3±0.11%
	16.3±0.02%
	5.4±0.02%
	20.3±0.03%

	
	9th day
	42.3±0.01%
	12.7±0.07%
	4.9±0.00%
	19.5±0.01%

	
	15th day
	34.9±0.07%
	11.3±0.08%
	3.3±0.01%
	17.6±0.01%

	

	
	
	
	
	


The moisture content trend was highest in T1, followed by T4 and T2, while T3 showed the lowest moisture content. This indicates that T1 retained the maximum amount of moisture, whereas T3 had the greatest moisture loss among the treatments. This pattern clearly demonstrates that the edible coating was more effective than refrigeration alone in preventing moisture loss. The significant differences observed (p<0.001) indicate that the edible coating treatment had a potential influence on moisture retention in coconut samples. T1, which showed the highest mean moisture content (34.89%), suggests superior water-holding ability. Similar trends have been reported in studies on edible coatings (Farris et al., 2022); for example, aloe vera coatings have been shown to slow moisture loss (0.87%) in coated tomatoes compared with uncoated controls (1.47%) during storage, helping to maintain quality and extend shelf-life.
Sensory Evaluation
Sensory evaluation was performed using an untrained panel consisting of undergraduate students from the Faculty of Technology, University of Jaffna, to assess attributes such as colour, texture, aroma and overall acceptability. Samples were presented under hygienic conditions at equal serving sizes and a 7-point hedonic scale questionnaire. Evaluations were conducted at the end of the 15-day storage study to determine the effectiveness of the coating in maintaining sensory quality.
Table 2: Sensory evaluation scores of treatments during storage
	Attributes
	Treatments
	Mean ± Std

	Appearance
	T1
	6.3±0.4

	
	T2
	4.7±0.4

	
	T3
	1.8±0.9

	
	T4
	6.0±0.6

	Colour
	T1
	6.2±0.4

	
	T2
	5.0±0.5

	
	T3
	1.2±0.5

	
	T4
	5.9±0.5

	Odour
	T1
	6.4±0.5

	
	T2
	5.2±0.6

	
	T3
	1.2±0.5

	
	T4
	5.9±0.5

	Texture
	T1
	5.8±0.7

	
	T2
	5.1±0.6

	
	T3
	1.3±0.6

	
	T4
	5.7±0.5

	General acceptability
	T1
	6.7±0.5

	
	T2
	5.1±0.6

	
	T3
	1.4±0.5

	
	T4
	6.5±0.5



The pattern of overall acceptability closely reflected the combined trends observed across key attributes. T1 obtained the highest overall acceptability score. Meanwhile T3 showed the lowest overall acceptability. Overall, the sensory evaluation results support the effectiveness of edible coating in maintaining the sensory quality of the fresh coconut.
Conclusion
This study evaluated the effect of different treatments on the quality and stability of the coated coconut during storage, with a focus on pH, water activity and moisture content. Overall, the study concludes that edible coating is an effective strategy for quality preservation, and its performance is significantly enhanced under ambient storage conditions. Among all treatments, T1 consistently performed the best across physicochemical and sensory parameters, making it the most suitable method for maintaining product stability during storage. These findings provide potential evidence for the practical application of edible coatings in the food industry and support further exploration of optimized formulations and storage protocols to enhance product safety, quality and shelf life.
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