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Minimally processed pomegranate arils: Effect of aloe vera and lemongrass essential oil coating on quality attributes and storage life

Abstract
Minimally processed pomegranate arils had shorter shelf life in absence of suitable interventions. The present study was conducted to investigate the effect of Aloe vera gel edible coating incorporating  Lemongrass essential oil (LGEO) on extending the shelf life of pomegranate arils. Aloe vera gel was used at concentrations of 25%, 50%, and 75% and incorporated with LGEO at 400 ppm and 800 ppm. The coated arils were packed in polypropylene trays and stored at 4°C & 95% RH. During the storage period of 20 days, observations were recorded for the physico-chemical and sensory quality attributes of stored arils on four days intervals. The results revealed that during the storage period, physiological loss in weight of arils steadily increased; however, the coating resulted comparatively less weight loss of arils with  retention of some amount of moisture . Compared to uncoated arils, all the coating treatments resulted in extending shelf life while maintaining optimum quality. Aloe Vera (75%) + LGEO (800 PPM) shows superiority among all other coated arils and uncoated arils for PLW, bulk density, arils diameter, TSS, Titrable acidity, Total sugars, Ascorbic acid, Total anthocyanin content throughout the storage period. An increasing tendency in PLW was recorded for the coated and uncoated arils with weight loss up to 3.41% and it was well within the limit for the marketability. pH of arils steadily increases up to the 8th  day of storage (pH=3.34) and thereafter it decreases gradually at the end of the storage period resulted slightly acidic  taste of arils. Application of coating also resulted in retention of bioactive compounds such as ascorbic acid and anthocyanin. Aloe Vera (25%) + LGEO (400 ppm) and Aloe Vera (50%) + LGEO (800ppm) show superiority interms of organoleptic score for aril aroma, taste, texture, juiciness, and overall acceptance.
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Introduction:
Pomegranate (Punica granatum L.) is one of the important fruit crops in India. Pomegranate is mainly consumed fresh or processed into beverage, wine, jam, jelly, anardana (processed pomegranate seeds), and other value added products. The fruit exhibits high antioxidant activity owing to its bioactive components primarily ellagic acid, gallic acid, punicalagin, anthocyanins, flavonoids, and tannins (Cheng et al., 2023; Abid et al., 2017). Membranous walls and white spongy tissue separates the interior of the fruit into various compartments packed with the arils. Pomegranate arils are transparent sacs filled with fleshy, juicy, red pulp. The arils are the edible portion of the pomegranate fruit, which constitutes about 55–60% of the total fruit weight (Allahdad et al., 2019). The arils are valued for their mild aromatic flavor and sweet, acidic, refreshing taste.  
The demand for minimally processed pomegranate arils is rising because of their high economic significance, convenience, healthfullness, and appealing qualities. Changing food consumption patterns, especially among urban consumers due to their evolving lifestyles, further contribute to the growing demand for minimally processed arils. However, consumption of arils as a minimally processed product is still limited due to the difficulties of their extraction from the fruit and challenges for its preservation. The arils extracted from fruits have a limited storage life due to their exposure to the environment and tissues damages resulting from processing operations of separation, packaging, and storage. Aril damage may lead to an increase in the rate of respiration and ethylene production rates, which is higher than the whole fruit stored at the same temperature. Processing also alters metabolic activity in the arils and increases the rate of deterioration of nutritional components and adversely affects sensory attributes of the arils, and it ultimately shortens shelf life of the arils (El-Beltagi et al, 2023). 
Many strategies have been devised to satisfy consumer demand for convenient, high-quality, ready-to-eat pomegranate arils with natural, fresh flavors. Active-modified atmospheric packaging (Rokalla et al., 2022), passive-modified atmosphere packaging (Caleb et al., 2013), low and super atmospheric oxygen packaging (Belay et al., 2017), edible coatings (Ozdemir and Gokmen, 2017), and irradiation (Ashtari et al., 2019) are some of the approaches to extend shelf life of pomegranate arils. An edible coating of minimally processed pomegranate arils found to be a novel method to improve the commercial feasibility of the pomegranate products. Edible coatings are thin layers of edible material applied on the surface of the commodity to provide a barrier to moisture and gaseous movements (Priya et al., 2023). These edible coatings act as barrier during processing, handling, and storage of fruits and vegetables. Several active ingredients, such as antimicrobial agents can be incorporated into the polymer matrix of edible coating to enhance quality and extend shelf life of minimally processed pomegranate arils. Although the coating is applied to the whole pomegranate fruit to extend its shelf life, limited literature is available for the application of the coating materials on pomegranate arils. The present investigation was carried out for the application aloe vera gel coating incorporated with lemongrass oil for minimally processed pomegranate arils.
There is an increasing interest in the use of aloe vera in the food industry as a component of functional foods, particularly in drinks, beverages, and ice creams. Aloe vera gel, a tasteless, colorless, and odorless mucilaginous gel is obtained from the thick, thorny-edged leaves of aloe vera. This natural plant-based substance is food-grade and can be used as an edible coating for the reduction of microbial spoilage of fruits and vegetables such as apple slices (Supapvanich et al., 2016), grape (Donat and Sucu, 2024), papaya (Mendy et al., 2019), Strawberry (Mohammadi et al., 2021).  Aloin, one of the main phenolic chemicals found in aloe vera leaves, is responsible for antibacterial properties of the gel (Patel and Hinge, 2019). The minimally processed arils had potential of improved nutritional quality and shelf life enhancement with the application of aloe vera gel as a coating material (Mendy et al., 2019). In addition, incorporation of essential oils such as lemongrass oil into edible coatings shows great potential to prolong shelf life of arils and improve the quality of the arils due to their antimicrobial and antioxidant properties as well as its ability to enhance the aroma of the product. Citral is a major bioactive compound of (LGEO) along with other compounds such as isoneral, isogeranial, geraniol, geranyl acetate, citronellal, citronellol, germacrene-D, and elemol. LGEO thus have antifungal, antibacterial, antiviral, anticancer, and antioxidant properties owing to its bioactive compounds (Mukarram et al., 2021). The edible coating can reduce the influence of essential oils on the flavor of the product and also can prolong the action time of essential oils through the slow-release effect, which effectively promotes the application of essential oils in edible coating. Thus, a combination of aloe vera and lemongrass oil could be effective in extending storage life and quality of arils. In the present study, various combinations of aloe vera and lemongrass oil was employed for coating of arils and different quality attributes of the arils were evaluated at fixed time intervals during the storage.
2. Materials and Methods
2.1 Processing of pomegranate arils
Pomegranate (500 g for each experiment) of optimum stage of maturity, free from pests and disease was purchased from the local market. Fruits were selected for uniformity in shape, color, and free from any defects (sunburn, cracking, and bruising). The arils from fruits were extracted manually after splitting the fruit at the equatorial zone with the help of a sterilized knife under a sterile conditions in a disinfected chamber. Arils were washed in sterile distilled water. After rinsing, arils were held in a sieve tray for about 30 min to remove excess water. Arils are then kept under UV treatment for 10 minutes. The material used for minimally processed coatings was Aloe Vera gel (25, 50, and 75% w/v) and lemongrass essential oil (LGEO) (400 and 800 ppm). Aloe Vera gel was earlier extracted from fresh Aloe Vera leaves by using a sterile knife. The gel was gently grind till a fine consistency. The gel was then filtered to discard the fibrous fraction. The fresh gel diluted with distilled water was used for coating treatment. Arils were dipped in a solution of coatings (AloeVera gel + LGEO) for 5 minutes and kept on a sieve tray for about 30 minutes to remove excess solution. All arils were air-dried at room temperature for 30 min. Then, arils of each group were randomly distributed into polystyrene boxes, each box containing about 150 g, and stored at 40C with 95% relative humidity. A detailed flow chart for edible coating of pomegranate arils is illustrated in Fig. 1.
2.2 Physico-chemical properties of arils
2.2.1 Physiological Loss in Weight (PLW)
For determining the PLW, arils were weighed before imposing the treatment and noted as the initial weight. The loss in weight of arils after the removal of coting solution was recorded at four-day intervals until the end of shelf life. The PLW of arils was determined by using the following formula and expressed as a percentage.

2.2.2 Bulk density
	Bulk density which is defined as the ratio of the mass of the sample to its container volume, was calculated as per the procedure suggested by Barych (2000).

Where, Pb=g/cm3M= mass of Pomegranate arils in g.V= volume (cm3)
2.2.3 Soluble solids Content (SSC)
SSC was determined with the help of hand refractometer of range 0-45°Brix. The SSC was recorded by placing 1-2 drops of the aril extract on the prism of a hand refractometer. The result was expressed as (°Brix).
2.2.4 Titrable Acidity
Titrable acidity was calculated by titrating a known volume of the diluted sample against 0.1N NaOH using phenolphthalein as an indicator up to faint pink end point (Ranganna, 1986). The titrable acidity was calculated by using formula and expressed in terms of percent citric acid.

2.2.5 Total Sugar
Total sugar content in the arils was estimated by method given by Masuko et al. (2005). A known volume of aliquot was taken and the volume was made up to 1 mL with distilled water. One mL of phenol solution (5%) was added to each test tube followed by addition of 5 mL H2SO4 (96%) after 10 minutes. The OD of the sample was recorded at 490 nm with the help of a UV-Vis spectrophotometer (UV-1800, Shimadzu, Japan). The standard curve of glucose was used for estimating sugar content in the sample.
2.3 Bioactive components of arils
2.3.1 Ascorbic acid
Ascorbic acid was determined by using the 2, 6-dichlorophenol-indophenols visual titration method. For standardization of dye, 5 mL of the standard ascorbic acid (0.1mg/ml) and 5 mL of 3% Meta-phosphoric acid were mixed and titrated with the dye solution to the Pink colour. Samples were individually prepared in 3% Meta-phosphoric acid solution. Out of this prepared sample, a known aliquot was taken and titrated against the 2,6-dichlorophenol-indophenol dye solution till the pink end point obtained which persisted for at least 15sec. The ascorbic acid was calculated as the formula given below and expressed in mg/100g.


2.3.2 Anthocyanin
Anthocyanin content was determined by method given by Barnes (2005) which is based on the anthocyanin structural transformation that occurs with a change in pH (colored at pH 1.0 and colorless at pH 4.5). The anthocyanin content was expressed as cyanidin-3-glucoside equivalents, as follows:

Where A = (A520 nm – A700 nm), pH 1.0 – (A520 nm – A700 nm), pH 4.5; MW (molecular weight) = 449.2 g/mol for cyanidin-3-glucoside (cyd-3-glu); DF = dilution factor established in D; l = path length in cm; ( = 26 900 molar extinction coefficient, in L &mol –1 & cm–1 , for cyd-3-glu; and 103 = factor for conversion from g to mg.
2.4 Sensory evaluation 
The sensory attributes of minimally processed pomegranate arils were evaluated for characteristics like taste, aroma, texture, juiciness and overall acceptability by a panel of 10 semi-trained persons from the Department of Postharvest Technology. The evaluation employed a 9-point hedonic scale, with scores as follows: 9=like extremely, 8=like very much, 7=like moderately, 6=like slightly, 5=neither like nor dislike, 4=dislike slightly, 3=dislike moderately, 2= dislike very much, 1= dislike extremely.
2.5 Statistical analysis
The data collected were analyzed statistically using two way factorial completely randomized design as per the procedure outlined by Panse and Sukhatme (1985) and valid conclusions were drawn only on significant difference between treatments.
3. Results and Discussions
3.1 Effect of coating on physico-chemical properties of arils
3.1.1 Physiological loss in weight 
The loss in weight of the arils during the storage was due to migration of the moisture to the surrounding environment. This weight loss is expressed as physiological loss in weight (PLW) as the metabolic processes such as respiration and transpiration had a major role in the moisture migration from the arils. The PLW directly influences the quality of arils and determines its shelf life. The changes in PLW of minimally processed arils coated with Aloe Vera gel and LGEO are depicted in Fig. 1. The results indicated that there was a gradual increase in PLW during the storage of both coated and uncoated arils; however, the coating treatment significantly influenced the PLW. Among coated arils, the highest PLW was observed in Aloe Vera (25%) + LGEO (800 PPM) after 20 days of storage at 40C. An increasing tendency in PLW was recorded for the control throughout the storage period, with weight loss up to 3.41%. Significantly lowest PLW of arils was observed in pomegranate arils coated with Aloe Vera (75%) + LGEO (400 PPM). The positive effect of aloe vera gel on PLW of arils might be due to the hygroscopic nature of the aloe vera polysaccharides and the ability of the coating material with lemongrass oil to form a barrier to water between the arils and the outer environment. Similar results for PLW changes during storage on fresh-cut pears (Passafiume et al., 2021), tomato (Jati et al., 2022), mango (Sophia et al., 2015), litchi (Ali et al., 2019) were observed with aloe Vera coating. Ibrahim et al. (2017) also found that application of lemongrass oil with the coating material could be an effective strategy in reducing the weight loss of fruits. In another study, Sridevi et al. (2018) reported weight loss ranging from 3.46 to 9.90 (%) on arils coated with aloe Vera gel. It is noteworthy to report that the PLW of arils during the storage period was well within the limit for the marketability. In the earlier study, Nunes (2015) reported that the loss in weight of the fruit up to 4 to 5% during the storage may not significantly affect its freshness.
3.1.2 Bulk density 
Bulk density of arils is one of the important physical parameters. Any changes in bulk density of arils during the storage period provide valuable insight into weight loss-related changes and the quality of the arils. The bulk density of arils was significantly affected by the application of edible coatings, as illustrated in Fig. 2. The bulk density of pomegranate arils during the early stage of the storage period was significantly higher, whereas the density was found to be rapidly declined at the end of the storage period under all the treatment conditions; however, control recorded significantly lowest bulk density values than the coated arils. As compared to other coating concentrations, arils treated with 75% aloe vera coating shown highest bulk density values throughout the storage period. It was also observed that incorporation of lemongrass oil in the coating material resulted in no significant changes in the bulk density of the stored arils. The lowest bulk density values among the coated arils were recorded in Aloe Vera (25%) + LGEO (800 PPM) (0.667, 0.665, 0.662, 0.659, 0.655 and 0.653 (gm/cm3) on 0, 4, 8, 12, 16, 20 days, respectively). The obtained results indicate that pomegranate arils coated with Aloe Vera (75%) + LGEO (400 PPM) and Aloe Vera (75%) + LGEO (800 PPM) were found the most suitable coating conditions for maintaining the bulk density during the storage period.
3.1.3 pH
The changes in pH activity of pomegranate arils coated with different concentrations of aloe vera gel and LGEO and stored at a temperature of 40C were graphically presented in Fig. 3. The results revealed that, as compared to uncoated arils, least changes were noticed in the pH of the treated arils. It was also observed that pH of arils steadily increases up to the 8th day of storage and thereafter it decreases gradually at the end of the storage period. A pH decline during the later stage of storage of arils indicates generation of organic acids due to breakdown of sugar. The highest pH (3.34) was recorded on the 8th day storage in the case of arils coated with Aloe Vera (75%) + LGEO (800 PPM). The control recorded significantly lowest pH values than coated arils throughout the storage period, indicating the efficacy of coating materials in preventing decay of the arils during the storage period. Among the coated treatments, the lowest pH value (3.03) was recorded for arils treated with Aloe Vera (25%) + LGEO (800 PPM) and Aloe Vera (25%) + LGEO (800 PPM). Our findings also revealed that the concentration of lemongrass oil had a non-significant effect on pH values of stored arils. Thus, it could be deduced that in comparison to lemongrass oil, the aloe vera coating had more protective effect for controlling decay and pH of arils during the storage. Our findings showed that pomegranate arils coated with Aloe Vera (75%) + LGEO (800 PPM) was found  to be the most suitable coating in the maintenance of pH and preventing decay as compared to all other treatment conditions.
3.1.4 Soluble solids content (SSC) 
The result pertaining to soluble solid content (SSC) of minimally processed pomegranate arils during the storage period is illustrated in Fig. 4. At the end of the storage period, the SSC of coated arils ranged from 13.41 to 13.98 while uncoated arils had recorded 13.35 of SSC at the end of storage. As revealed from the data, slight variations in the TSS were recorded in the coated arils during the storage as compared to that of uncoated arils. The SSC of coated arils was observed to be slightly increased on the 4th day of storage and thereafter declined gradually for the remaining period of storage. Arils coated with Aloe Vera (75%) + LGEO (800 PPM) showed the highest SSC (15.11°Bx) on 4th day of storage. It was also recorded during the study that with increased incorporation of LGEO with Aloe Vera gel as coating material resulted in a decline in SSC throughout the storage period. Significantly lowest SSC content was observed with Aloe Vera (25%) + LGEO (400 PPM) (14.89, 14.98, 14.81, 14.41, 13.84 and 13.41 (0Brix) on 0, 4, 8, 12, 16 and 20 day of storage, respectively). These results are in agreement with previous reports.  Martinez-Romero et al. (2013) observed that with coating of arils with aloe vera, the soluble solid content of arils was significantly decreased during the storage period. Similar results for chitosan coating on pomegranate arils with respect to reduction in TSS were recorded by Zahran et al. (2015).
3.1.5 Titrable acidity 
 Aloe Vera gel + LGEO coating treatments significantly affected titratable acidity of minimally processed pomegranate (Fig. 5). The titratable acidity of pomegranate arils decreased gradually at each successive interval of the storage period under all the treatment conditions. Arils treated with Aloe Vera (75%) + LGEO (400 PPM) coating recorded the significantly highest value of titratable acidity on 20th day of storage. The lowest titratable acidity recorded in Aloe Vera (25%) + LGEO (800 PPM) at the end of storage period. A gradual decrease in titratable acidity may be due to delayed metabolic changes and slow conversion of organic acids to sugars and their further utilization in other metabolic processes (Abbasi et al., 2009). The control recorded significantly lower values of titratable acidity during the storage period. Increased incorporation of lemongrass oil with aloe vera gel coating was found to have a significant effect on titratable acidity of the arils. During the initial phase of storage, titratable acidity increases, whereas at a later stage of storage, the acidity was observed to be declined rapidly. The results obtained indicate that pomegranate arils coated with Aloe Vera (75%) + LGEO (800 PPM) was found  to be the most suitable coating material in the maintenance of titratable acidity content compared to all other coating treatments.
3.1.6 Total sugar 
Total sugar content of minimally processed pomegranate arils was significantly affected by coating material treatments and storage duration (Fig. 6). Arils treated with Aloe Vera (75%) + LGEO (800 PPM) recorded significantly higher values of total sugars throughout the storage duration. The lowest values of total sugars recorded in Aloe Vera gel (25%) + LGEO (400 PPM) at the end of the storage period. During the initial period of storage, total sugar in the stored ails was found to be increased, whereas in the later part of the storage, a rapid decline was observed in the total sugars content. A decline in sugar content was due to the utilization of sugars as a substrate in metabolic processes. A similar trend in sugar content during storage of apple was reported by Rocha et al. (2003). 
3.2 Effect of coating on bioactive components of arils
Many health benefits are owing to its bioactive compounds, mainly ascorbic acid and anthocyanin. The bioactive compounds impart anti-inflammatory, antibacterial, and antioxidant properties to the arils. It thus becomes imperative to monitor any change in concentration of bioactive compounds during the storage of minimally processed pomegranate arils.
3.2.1 Ascorbic acid 
Ascorbic acid content of the arils was influenced by edible coating with aloe vera and lemongrass oil at different concentrations (Table 1). It is evident from the data that ascorbic acid content of pomegranate arils treated with different concentrations of aloe vera gel coating gradually steadily increased with passage of time up to day 12 and then onwards decreased at each successive interval of the storage. The significantly highest ascorbic acid content of pomegranate arils was recorded in arils coated with Aloe Vera (75%) + LGEO (800 PPM) throughout the storage period (59.053, 59.889, 56.291, 54.775, 52.312 and 49.221 (mg/100gm) on 0, 4, 8, 12, 16 and 20 day respectively). As compared to other treatment conditions, the significantly lowest ascorbic acid was recorded in Aloe Vera (50%) + LGEO (400 PPM) during the storage. It is noteworthy to reveal that as compared to uncoated arils, the coating treatments resulted in greater retention of ascorbic acid during the storage period. Thus, coating with aloe vera and lemongrass oil could be an effective strategy to improve the bioactive potential of the arils during the storage period. Similar observations for ascorbic acid content were recorded by Tulin et al., (2011) in pomegranate arils treated with glycerol plus oleum nigella. 
3.2.2 Total anthocyanin 
The total anthocyanin content of pomegranate arils was influenced by the edible coating with aloe vera gel and LGEO at different concentrations (Table 2). Arils treated with Aloe Vera (75%) + LGEO (800 PPM) recorded significantly higher anthocyanin content throughout the storage period, followed by Aloe Vera (75%) + LGEO (400 PPM). Among the coated arils, Aloe Vera (25%) + LGEO (800 PPM) recorded the significantly lowest total anthocyanin content during the storage period. Our findings also revealed that with an increase in the concentration of lemongrass oil in the coating, a lower amount of anthocyanin was retained in the arils. Thus, aloe vera coating had a more prominent role to play for better retention of anthocyanin in the arils.
3.3 Effect of coating on sensory properties of arils
	The coating treatments with aloe vera and lemongrass oil had shown major influence on sensory attributes of the arils. The sensory attributes were evaluated for aroma, taste, texture, and juiciness of the arils, and the results were represented in Table 3. All the treatment conditions resulted in acceptable sensory scores of arils up to 20th day of storage. The lowest overall acceptability score was observed in arils coated with Aloe Vera (75%) + LGEO (800 ppm), while Aloe Vera (25%) + LGEO (400 ppm) was the most suitable coating treatment for better acceptability of arils during the storage period. It was also observed that the coating treatment resulted in improved aroma and taste of the arils. The synergistic effect of lemongrass oil along with aloe vera as coating material may have contributed to the greater sensory score given by the panelists for the coated arils. The juiciness of arils was also retained throughout the storage period. 
Conclusion
Based on the results obtained from the study, it is concluded that aloe vera along with lemongrass oil could be an effective strategy to prevent qualitattive loss of minimally processed pomegranate arils under the cold storage conditions. The coating resulted in better retention moisture, total sugars and acids in the arils along with bioactive components such as ascorbic acid and anthocyanin. The arils coated with aloe vera and lemongrass oil are thus having enhanced bioactive potential and better sensory attributes at the end of storage period. However, future studies directing changes in bioactive potential of pomegranate arils with addition of coating material need to be done. The flavor profile of the arils need to be investigated, particularly with interaction of flavor components of arils and lemongrass oil in the coated material.  
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Table 1:  Effect of Aloe Vera gel and LGEO on Ascorbic acid (mg/100gm) of arils
	Treatment
	Days of storage

	
	T
	0
	4
	8
	12
	16
	20
	Mean

	Control
	
	58.215
	57.435
	56.343
	54.561
	52.626
	49.489
	54.778

	ALV (25%) + LGEO (400 ppm)
	T1
	58.221
	58.002
	57.921
	54.691
	52.303
	49.686
	55.137

	ALV (50%) + LGEO (400 ppm)
	T2
	58.701
	57.963
	56.832
	54.401
	52.581
	49.711
	55.031

	ALV (75%) + LGEO (400 ppm)
	T3
	59.025
	58.842
	56.22
	54.731
	52.341
	49.215
	55.062

	ALV (25%) + LGEO (800 ppm)
	T4
	58.255
	58.052
	57.941
	54.645
	52.366
	49.632
	55.148

	ALV (50%) + LGEO (800 ppm)
	T5
	58.724
	57.912
	56.811
	54.401
	52.593
	49.791
	55.038

	ALV (75%) + LGEO (800 ppm)
	T6
	59.053
	58.889
	56.291
	54.775
	52.312
	49.221
	55.256

	Mean
	
	58.599
	58.299
	56.908
	54.601
	52.446
	49.535
	

	CD (0.05) Treatment (T) = 0.072 Storage interval (I) = 0.074 T x I = 0.196



Table 2: Effect of Aloe Vera gel and LGEO on Total Anthocyanin content (mg/100 ml) of arils
	Treatment
	Days of storage

	
	T
	0
	4
	8
	12
	16
	20
	Mean

	Control
	
	77.93
	76.31
	74.76
	74.91
	71.07
	72.34
	74.55

	ALV (25%) + LGEO (400 ppm)
	T1
	77.13
	76.87
	75.66
	74.21
	73.04
	71.41
	74.72

	ALV (50%) + LGEO (400 ppm)
	T2
	77.76
	76.65
	75.43
	74.28
	72.98
	71.02
	74.68

	ALV (75%) + LGEO (400 ppm)
	T3
	77.73
	76.43
	75.62
	74.53
	73.06
	71.73
	74.85

	ALV (25%) + LGEO (800 ppm)
	T4
	77.31
	76.17
	74.85
	73.15
	72.19
	70.5
	74.02

	ALV (50%) + LGEO (800 ppm)
	T5
	77.58
	76.98
	74.98
	73.02
	72.34
	70.71
	74.26

	ALV (75%) + LGEO (800 ppm)
	T6
	77.94
	76.13
	75.34
	74.67
	73.56
	72.32
	74.99

	Mean
	
	77.62
	76.50
	75.23
	74.11
	72.60
	71.43
	

	CD (0.05) Treatment (T) = 0.053 Storage interval (I) = 0.056 T x I = 0.139





Table 3: Effect of Aloe Vera gel and LGEO on sensory atributes of arils.
	Treatments
	Days of storage

	
	T
	0
	12
	20

	

Aroma
	Control
	
	8.01
	6.1
	4

	
	Aloe Vera (25%) + LGEO (400 ppm)
	T1
	8.50
	7.3
	5.2

	
	Aloe Vera (50%) + LGEO (400 ppm)
	T2
	8.50
	7.4
	5.2

	
	Aloe Vera (75%) + LGEO (400 ppm)
	T3
	8.40
	7.2
	5.1

	
	Aloe Vera (25%) + LGEO (800 ppm)
	T4
	8.40
	7.2
	5

	
	Aloe Vera (50%) + LGEO (800 ppm)
	T5
	8.3
	7.2
	5

	
	Aloe Vera (75%) + LGEO (800 ppm)
	T6
	8.2
	7.15
	5.9

	

Taste
	Control
	
	8.01
	6.1
	4

	
	Aloe Vera (25%) + LGEO (400 ppm)
	T1
	8.3
	7.15
	5.1

	
	Aloe Vera (50%) + LGEO (400 ppm)
	T2
	8.3
	7.1
	5.1

	
	Aloe Vera (75%) + LGEO (400 ppm)
	T3
	8.2
	7.05
	5.1

	
	Aloe Vera (25%) + LGEO (800 ppm)
	T4
	8.1
	7
	5.05

	
	Aloe Vera (50%) + LGEO (800 ppm)
	T5
	8.1
	7
	5.05

	
	Aloe Vera (75%) + LGEO (800 ppm)
	T6
	8.05
	6.95
	5.05

	

Texture
	Control
	
	8.01
	6.1
	4

	
	Aloe Vera (25%) + LGEO (400 ppm)
	T1
	8.4
	7.1
	5.05

	
	Aloe Vera (50%) + LGEO (400 ppm)
	T2
	8.35
	7.05
	5.05

	
	Aloe Vera (75%) + LGEO (400 ppm)
	T3
	8.35
	7.05
	5

	
	Aloe Vera (25%) + LGEO (800 ppm)
	T4
	8.3
	7
	4.95

	
	Aloe Vera (50%) + LGEO (800 ppm)
	T5
	8.3
	7
	4.95

	
	Aloe Vera (75%) + LGEO (800 ppm)
	T6
	8.25
	6.95
	4.9

	
Juiciness
	Control
	
	8.01
	6.1
	4

	
	Aloe Vera (25%) + LGEO (400 ppm)
	T1
	8.45
	7.25
	5.15

	
	Aloe Vera (50%) + LGEO (400 ppm)
	T2
	8.4
	7.2
	5.1

	
	Aloe Vera (75%) + LGEO (400 ppm)
	T3
	8.35
	7.15
	5.05

	
	Aloe Vera (25%) + LGEO (800 ppm)
	T4
	8.3
	7.2
	5.1

	
	Aloe Vera (50%) + LGEO (800 ppm)
	T5
	8.25
	7.15
	5.15

	
	Aloe Vera (75%) + LGEO (800 ppm)
	T6
	8.2
	7.1
	5.05

	
Overall acceptability
	Control
	
	8.01
	6.1
	4

	
	Aloe Vera (25%) + LGEO (400 ppm)
	T1
	8.51
	7.68
	5.32

	
	Aloe Vera (50%) + LGEO (400 ppm)
	T2
	8.38
	7.41
	5.12

	
	Aloe Vera (75%) + LGEO (400 ppm)
	T3
	8.22
	7.3
	5.06

	
	Aloe Vera (25%) + LGEO (800 ppm)
	T4
	8.17
	7.2
	5.03

	
	Aloe Vera (50%) + LGEO (800 ppm)
	T5
	8.03
	7.18
	5.03

	
	Aloe Vera (75%) + LGEO (800 ppm)
	T6
	8.08
	7.13
	5.02




Fig. 1: Flow chart for edible coating of pomegranate arils

Figure2: Effect of Aloe Vera gel and LGEO on PLW (%) of arils

Figure 3: Effect of Aloe Vera gel and LGEO on Bulk density of arils (gm/cm3)

Figure 4: Effect of Aloe Vera gel and LGEO on pH of arils

Figure 5: Effect of Aloe Vera gel and LGEO on TSS of arils(0Brix)

Figure 6: Effect of Aloe Vera gel and LGEO on Titrable acidity (%)of arils

Figure 7: Effect of Aloe Vera gel and LGEO on Total sugar (%) of arils

Prepration of coating material
(Aloe Vera gel-25,50,75% w/v;
Lemongrass oil -400 & 800 ppm)


Coating of arils 
(Aleo Vera + LGEO- 5min)


Air drying (30 min)


Procurement of pomogranate


Manual extraction of arils


UV treatment (10 min)


Washing


Storage (4°C, 95%RH)


Packaging


CONTROL	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.4809999999999912	1.7589999999999919	2.157	2.5109999999999997	2.9759999999999978	3.407	T1	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.4069999999999896	1.6020000000000001	2.0979999999999999	2.2309999999999999	2.593	2.9549999999999987	T2	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.5049999999999919	1.7069999999999912	2.028	2.3489999999999998	2.6970000000000001	3.0009999999999999	T3	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.6850000000000001	1.897	2.0299999999999998	2.298	2.569	2.8009999999999997	T4	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.4109999999999896	1.45	2.0749999999999997	2.2450000000000001	2.6659999999999999	3.01	T5	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.5009999999999919	1.7029999999999912	2.11	2.3589999999999987	2.69	3.0059999999999998	T6	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	1.680000000000007	1.847	2.024	2.29	2.5859999999999999	2.8499999999999988	PLW (%)

CONTROL	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.65600000000000458	0.64700000000000402	0.63800000000000401	0.61900000000000355	0.59099999999999997	0.57099999999999995	T1	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.6690000000000047	0.68100000000000005	0.67800000000000471	0.66200000000000458	0.65100000000000424	0.64900000000000402	T2	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.67700000000000471	0.67300000000000471	0.66100000000000458	0.66500000000000459	0.6690000000000047	0.65800000000000458	T3	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.68899999999999995	0.68100000000000005	0.67900000000000471	0.6700000000000047	0.6690000000000047	0.66100000000000458	T4	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.6670000000000047	0.66500000000000459	0.66200000000000458	0.65900000000000458	0.65500000000000458	0.65300000000000447	T5	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.67900000000000471	0.68100000000000005	0.67700000000000471	0.6700000000000047	0.6690000000000047	0.65600000000000458	T6	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.68700000000000061	0.68700000000000061	0.67700000000000471	0.67500000000000471	0.66200000000000458	0.65900000000000458	Bulk density (gm/cm3) 

CONTROL	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.3489999999999998	3.3539999999999988	3.3569999999999967	3.2949999999999999	3.1819999999999999	3.0959999999999988	T1	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.3759999999999977	3.3389999999999977	3.3239999999999998	3.2149999999999999	3.113	3.0259999999999998	T2	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.3959999999999977	3.3409999999999997	3.3639999999999999	3.2450000000000001	3.133	3.0409999999999999	T3	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.4059999999999997	3.3909999999999987	3.3839999999999999	3.2149999999999999	3.113	3.0539999999999998	T4	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.3679999999999999	3.3309999999999977	3.3139999999999987	3.2050000000000001	3.1030000000000002	3.0259999999999998	T5	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.3889999999999998	3.3409999999999997	3.3569999999999967	3.2319999999999998	3.1109999999999998	3.0329999999999977	T6	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	3.4099999999999997	3.3929999999999967	3.3809999999999998	3.222	3.109	3.0489999999999999	pH 

CONTROL	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.82	14.950000000000006	14.76	14.72	13.94	13.354000000000006	T1	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.89	14.98	14.81	14.41	13.84	13.41	T2	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.92	14.99	14.96	14.59	13.89	13.59	T3	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.99	15.11	15.03	14.77	14.31	13.950000000000006	T4	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.83	14.91	14.89	14.27	13.88	13.44	T5	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.88	14.94	14.89	14.42	14.23	13.59	T6	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.98	15.06	15.02	14.79	14.370000000000006	13.98	TSS (0Brix) 

CONTROL	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.55700000000000005	0.55900000000000005	0.55500000000000005	0.55000000000000004	0.54200000000000004	0.53300000000000003	T1	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.57099999999999995	0.57299999999999995	0.57099999999999995	0.56899999999999995	0.55100000000000005	0.54800000000000004	T2	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.57800000000000062	0.57900000000000063	0.57700000000000062	0.56100000000000005	0.55400000000000005	0.54900000000000004	T3	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.58599999999999997	0.58099999999999996	0.58399999999999996	0.57299999999999995	0.56299999999999994	0.55700000000000005	T4	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.57399999999999995	0.57500000000000062	0.57299999999999995	0.56599999999999995	0.55300000000000005	0.54100000000000004	T5	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.57900000000000063	0.57900000000000063	0.57099999999999995	0.56299999999999994	0.55700000000000005	0.54900000000000004	T6	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	0.58799999999999997	0.58899999999999997	0.58499999999999996	0.57500000000000062	0.56399999999999995	0.55200000000000005	Titrable acidity (%)

CONTROL	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.115	14.287000000000001	14.315000000000024	14.247999999999999	14.051	13.865000000000071	T1	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.213000000000001	14.302000000000024	14.395000000000024	14.3	14.131	13.925000000000002	T2	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.252000000000002	14.312000000000006	14.353000000000026	14.301	14.144	13.912000000000004	T3	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.336	14.43	14.472000000000024	14.391	14.271000000000001	14.02	T4	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.218	14.325000000000006	14.399000000000004	14.301	14.141	14.018000000000001	T5	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.262	14.323	14.361000000000002	14.325000000000006	14.161	14.005000000000004	T6	Day 0 	Day 4	Day 8	Day 12	Day 16	Day 20	14.333	14.428000000000001	14.497	14.397	14.228999999999999	14.007	Total sugar (%) 
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