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Abstract: The effect of edible coatings such as mustard, olive, and soybean oils with 1.5% (w/v) sodium alginate
(CH,NaOy), on the postharvest shelf life and the quality of Jara Lebu (Citrus medica) in 1.5% perforated Low Density
Polythene (LDP) bags at 30-32 °C and 80-85% relative humidity were evaluated. The changes in physico-chemical
attributes like percent weight loss, percent juice yield, pH, Total Soluble Solids (TSS), percent fruit decay, acidity, and
vitamin C were observed for 18 days of storage. After observing the results, we found that in controlling percent weight
loss, percent juice yield, percent fruit decay, pH, and TSS, mustard oil + 1.5% sodium alginate coatings showed the
best results, whereas soybean oil with 1.5% sodium alginate coating showed reverse results. Concerning the results
of preserving acidity and vitamin C, the 1.5% sodium alginate and the mustard oil with 1.5% sodium alginate were
found to be the most effective coatings; on the other hand, olive oil plus 1.5% sodium alginate coatings showed slight
efficiency in controlling the post-harvest quality loss. Though the coating of lemon with mustard oil + 1.5% sodium
alginate and with only 1.5% sodium alginate showed significantly better results with respect to sensory evaluation, the
former one eventually performed the best in retaining most of the quality parameters of the samples. This study clearly
indicates that mustard oil with 1.5% sodium alginate coating can be used as the best edible coating for preserving almost
all the postharvest quality parameters, as well as extending the shelf life of Jara Lebu.
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1. Introduction

Lemon (Citrus limon L.), is one of the most widely consumed citrus fruit throughout the world not only for their
taste but also for the positive health values. Lemon is a rich source of bioactive substances that include vitamin C,
phenolic compounds such as hydroxyl cinnamicacids and flavonoids and it promotes good health by preventing cancer,
heart disease, and other inflammatory diseases [1]. Jara Lebu (Citrus medica) is a common citron in Bangladesh [2].
Different varieties of citron are primarily known as citrus fruit in Bangladesh and West Bengal, they are collectively
termed as “Lebu” or “Lemon” here [3]. After harvesting, the mature fruits become excessively soft within two to three
days of storage at ambient conditions and fruits in absence of suitable post-harvest treatments become inconsumable
afterwards. Despite the annual lemon production of the world is around 13.7 million tons, the post-harvest losses in
lemon is about 18-25% [4, 5]. This is not promising news for the lemon cultivars. The main causes behind these losses
of such nutritionally rich fruit are improper postharvest handling, microbial contamination or diseases, physiological
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disorders, fruit senescence and physical damages. In addition, deterioration during post-production management is also a
countable cause of losing the appearance (for wilting and shriveling), texture (for softening) and degrading of nutritional
quality and so on. The extension of shelf life of different produces becomes a vital need to our modern agricultural
century. After harvesting, horticultural harvests remain alive and continue their respiration as part of their living system
like other living produces. To perpetuate the shelf life of the lemons as long as possible, intensive care or specialized
post-harvest handling practices are necessary [6]. Edible coatings are basically consumable films, which act as a
defensive emollient on food circumferences [7]. It carries active ingredients such as anti-browning agents, colorants,
flavors, nutrients, spices and antimicrobial compounds, to extend product shelf life and reduce the risk of pathogen
growth on food surfaces [8-10]. As an environmentally conciliatory term, edible coating, superintend moisture transfer,
gas exchange or oxidation processes to create an additional protective coating that provide the same effect as modified
atmosphere storage by modifying internal gas composition with enhancing safety or even nutritional and sensory
attributes [11]. Rowsni et al. [12] investigated that, Salmonella spp showed the highest sensitivity to olive and soybean
oils whereas mustard and soybean oils showed effectiveness against Staphylococcus aureus. Besides this, alginate, a salt
of alginic acid, has a unique colloidal properties, by post-treatment of CaCl, solution can form strong gels or insoluble
polymers through crossed linking with Ca®". Such biopolymer-based films could retain good quality and prolong shelf
life of foods [13]. But Ramana Rao et al. suggested that a composite edible coating of sodium alginate and olive oil enriched
with antioxidant is potential to control decaying incidence of Ber fruit (Ziziphus mauritiana Lamk. Var. Gola), extends its
shelf life and also improves its valuable nutritional characteristics [14]. The combined effect of alginate and different oils on
reducing the postharvest loss of lemons may act as a potential tool for extending shelf life and retaining quality of lemon.

Keeping observations above in mind, this investigation has been undertaken for the following objectives: (1) To
assess the effect of edible oil alone as well as combined with alginate as coating on the shelf life of Jara Lebu variety of
lemons and (2) To assess the quality of treated lemons during storage.

2. Materials and methods

The present experiment was performed at the laboratory of the Department of Food Technology and Rural
Industries, Bangladesh Agricultural University, Mymensingh.

2.1 Collection of samples and raw materials

The variety of Jara Lebu was used as lemon samples for the study. They were collected from a commercial garden
of lemon adjacent to Bangladesh Agricultural University (BAU) campus and immediately transferred to the laboratory
for setting up experiments. Mustard oil, olive oil, and soybean oil were collected from the local market for using
them as coating material. Other necessary materials were obtained from laboratory stock. Only matured and uniform
lemons were selected for each treatment and common maturity parameters were observed for selecting maturity. Before
applying coating treatment, samples were washed very carefully with distilled water and dried them with clean and soft
tissue paper so that the skin of fruits might remain intact.

2.2 Design of experiments

A completely randomized design was adopted to carry out the experiment where the following five coating
treatments, as Table 1, were given to five groups containing five lemons in each group.

Table 1. Treatments used in the study

No of treatments Treatment specification Treatments
1. Control Control (uncoated fruits)
2. MO Mustard oil with 1.5% alginate coated fruits
3. 00 Olive oil with 1.5% alginate coated fruits
4. SO Soybean oil with 1.5% alginate coated fruits
5. AL Only 1.5% alginate coated fruits
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Percent weight loss, percent juice yield, pH, Total Soluble Solids (TSS), acidity, vitamin C, percent fruit decay
along with sensory evaluation were assessed during storage against the above treatments as responses.

2.3 Preparation of sodium alginate and calcium chloride solution, modified packages (MAP) and
coating procedure

According to Chiabrando and Giacalone [15], 1.5% alginate coating showed the best result in extending shelf
life of nectarines and hence this concentration was used in this study. Alginate coatings were prepared following the
protocol described by Rojas et al. with slight modification [16]. Firstly sodium alginate (1.5% w/v) was added to sterile
distilled water while heating on a stirring hot plate at 70 °C until total dissolution of the component was reached. Then
the solution was cooled down to room temperature around 30 °C. Besides this, calcium chloride (food grade) at 5% (w/v) was
dissolved in sterile distilled water at room temperature. For alginate coating on these oil coated fruits, it needs to wait
for a few minutes to facilitate new coating. The oil coated fruits and the remaining uncoated fruits were immersed into
pre-formulated 1.5% sodium alginate for 2 min and then dipped into 5% calcium chloride solution for 2 min to perform
gelation of alginate molecules by cross-linking. The samples were then air dried at room temperature by using a table
fan for at least 30 min to ensure the coating. Low Density Polythene (LDP) were used as packaging materials to obtain
the results of shelf life study during storage. To produce Modifier Atmosphere Packaging (MAP), these polythene were
perforated (at 1.5%) using a borer. Then the treated samples were packed into the modified perforated polythene bags.
The bags were then sealed by a mechanical sealer. Then they were stored at room temperature (30-32 °C and 80-85%
relative humidity) for 18 days.

2.4 Determination of different parameter
2.4.1 Determination of percent weight loss

Weight loss was measured by reassuring the reduction of weight of the treated fruits during storage. The resulting
weight of the samples treated with different oils with alginate or alginate alone were taken at an interval of 3 days. The
weight loss was expressed in percent. The determination of weight loss was done using the following formula (1):

(BA-BK)

Weight loss (%) = *100; here, B4 = initial weight, BK = final weight. €))

2.4.2 Determination of percent juice content

The juice was extracted from the treated fruits by using a hand squeezer and then the juice was collected in a
weighted empty beaker. The juice content in gram was recorded first and then percent juice yield was determined by
using the following formula (2):

_ [Total weight of juice(g) — beaker weight(g)]
Total weight of fruit(g)

% Juice yield *100 (2)

2.4.3 Determination of total soluble solids (° Brix) of juice

Total Soluble solid of juice was measured by using a refractometer (Reichert Analytical Instruments, 2003 Brix
15HP, NY 1404, USA) and expressed in °Brix. A few drops of juice were used for Total Soluble Solids (TSS) readings.
For this test an average of three readings per treatment was recorded.

2.4.4 Determination of pH of juice

The pH value of juice of treated fruits were measured by using a digital pH meter (Cole Parmer, Ph 500 series,
model #59003-20, Singapore) (AOAC method 981.12). The pH meter was immersed in the squeezed juice to record the
value. From three readings per treatment, average data were recorded for this test as well.
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2.4.5 Determination of vitamin C (L-ascorbic acid) content in juice

The ascorbic acid content was assessed using 2,6-dichlorophenol indophenol dye, according to the recommended
method of AOAC (2006). Sample of 5 g was blended and homogenized in a blender with 3% meta-phosphoric acid
solution. The homogenized liquid was transferred to a 250 ml volumetric flask and made up to 100 ml volume with
meta-phosphoric acid solution and then filtered through Whatman no.4 filter paper. It was titrated against the dye taken
in the burette till the permanent pale pink colour was obtained. The amount of ascorbic acid in the given solution was
calculated by using the following formula (3):

(T*D*V))
*

Mg of ascorbic acid /100g of sample = *100; here, T = Titre; D = dye factor;

2

V', = Volume made up; ¥, = Volume of sample taken for estimation; 3)

W = Weight of sample taken for estimation

2.4.6 Determination of titratable acidity in juice

The AOAC official method 942.15 was followed in this method. Sample of 5 g of juice was homogenized with
distilled water then transferred to a 250 ml volumetric flask and then made up to 100 ml with distilled water. The content
of the flask was then thoroughly mixed and filtered. 5 ml of the prepared solution was pipetted out into a clean conical
flask and titrated immediately against standard 0.1 N sodium hydroxide using phenolphthalein indicator to obtain the
first permanent pink color. The titratable acidity was calculated from the following relationship (4):

(T*N=*V,*E)
(W =V, %1,000)
V, = Volume made up; ¥, = Volume of sample taken for estimation;

Titratable acidity = *100; here, T = Titre; N = Normality of NaOH; E = Equivalent weight of acid;

W = Weight of sample taken for estimation 4)

2.4.7 Determination of percent fruit decay

All the samples were visually monitored by trained panelists selected from the students and the teachers of the
Department of Food Technology and Rural Industries, Bangladesh Agricultural University and fruits with any symptoms
of microbial incidence marked as fruit decay. The mature and fresh fruits were observed on 9" day and 18" day of
storage for evaluating this parameter. The number of decayed fruit of each treatment was divided by the total number of
fruits taken for that treatment and finally it was expressed in percentage.

2.4.8 Sensory evaluation

The sensory evaluation of treated and control lemon was carried out by a testing panel of 10 trained judges. All the
treated lemons were evaluated for color, flavor, texture and overall acceptability after 18 days of storage periods. The
panelists were trained and selected from the teachers and students of the Department of Food Technology and Rural
Industries, Bangladesh Agricultural University, Mymensingh. Ten samples of treated lemons from each treatment were
taken for sensory analysis and were given a three digit random number to each set of samples to make the evaluation
unbiased. Sample sets were denoted as 121 = AL = 1.5% alginate coated fruits; 213 = SO = Soybean oil with 1.5%
alginate coated fruits; 312 = OO = Olive oil with 1.5% alginate coated fruits; 413 = MO = Mustard oil with 1.5%
alginate coated fruits; 314 = Control sample. All the sample sets of treated lemons were given to the panelists with a
standard evaluation sheet and for statistical analysis of sensory data, a 9-point hedonic rating test was used to assess the
degree of acceptability. The panelists were asked to mark samples on a 9-point hedonic scale ranging from 1 (dislike
extremely) to 9 (like extremely).
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2.4.9 Statistical analysis

Data obtained from the three replications of each experiment, were reported as mean + standard deviation as
shown in different figures and tables. At each point of storage data, if the error bar overlaps, it means that the change
is not significant. Statistical Package for the Social Sciences (SPSS) software and Microsoft Excel 2013 were used to
conduct Analysis of Variance (ANOVA) on sensory evaluation data and to other statistical analysis. Comparison among
treatments was evaluated using Least Significant Difference (LSD) (p < 0.05).

3. Results and discussion

The effect of three oils (mustard oil, soybean oil, olive oil) with and without sodium alginate coating on different
parameters (percent weight loss, percent juice yield, pH, total soluble solids (°Brix), acidity, vitamin (C), percent fruit
decay along with sensory evaluation) of the Jara Lebu were studied. Uncoated fresh fruits were used as control.

3.1 Percent weight loss

The trend of percent weight loss in the lemon samples was increased during storage as shown in Figure 1. All types
of edible coating treatments were found beneficial in controlling weight loss.

% Weight Loss

0 3 6 9 12 15 18
Days
——Control = Mo Al =00 —+SO

Figure 1. Effect of different coatings on % weight loss of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate; SO =
Soybean oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

As shown in Figure 1, the percentage of weight loss was significantly faster in the control samples compared to the
coated samples. In the case of coated samples, despite the changes of weight loss remained closed due to the treatments,
most of the cases were significantly different throughout the storage period. The treatment of mustard oil plus 1.5%
sodium alginate resulted in minimum weight loss in the treated lemons up to 12 days of storage. After that 1.5% alginate
coatings provided significantly lower weight loss which was about 28.65% at the end of the storage time. Among the
treated samples, significantly higher weight loss was observed in olive oil and soybean oil + 1.5% sodium alginate
coated samples with a figure of 39.65% and 38.65% losses, respectively. Outstanding anti-senescence characteristics
of different coatings that slowed down respiratory rate, transpiration rate and binding of ethylene biosynthesis process
and decreased firmness showed as the major causes of weight loss according to Bisen et al. [17]. The beneficial effect
of alginate on citrus as reported by Chien et al. [18] also supports our findings as it retained moisture in the citrus fruit
by reducing the rate of transpiration and respiration. The parallel findings were also illustrated by Pandey etal. [19] for
fruits like winter guava fruits.
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3.2 Percent juice yield

The interaction between yielding juice with different coatings on Jara Lebu during storage is shown in Figure 2.
The trend of changes in percent juice yield with different treatments was decreased during storage for eighteen days.

% Weight Loss

2

0 3 6 9 12 15 18
Days
—Control-= Mo Al =00 —-S0

Figure 2. Effect of different coatings on percent juice yield of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate;
SO = Soybean oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

Mustard oil + 1.5% sodium alginate coated samples retained significantly higher juice throughout the studies
compared to the other samples (Figure 2). With regard to the treated samples, soybean oil plus 1.5% sodium alginate
coating resulted in maximum loss (80.56%) in juice yield after 18 days of storage. Though on 12" day of storage, there
were no significant difference among soybean oil and olive oil with 1.5% sodium alginate coated samples compared to
control samples, but for all other cases; significant differences were observed throughout the storage periods. The causes
of this trend in juice content might be respiratory rate, transpiration rate and weight loss of samples [17]. The results of
juice yield obtained for mustard oil plus 1.5% sodium alginate coating lemon samples were almost similar to the result
obtained for 100% mustard oil coatings on lime fruits as reported by Bisen et al. [20].

3.3 Changes of samples’ pH

The variations in pH for Jara Lebu due to different coating treatments are shown in Figure 3. The Figure also
represents an increasing trend of pH for all the samples irrespective of treatment.

According to Figure 3, up to 6" day of storage, there were not much significant differences observed among the
samples’ pH, but after that a significant difference was noticed for different treatments and relatively rapid changes
in pH were occurred in olive oil and soybean oil + 1.5% sodium alginate coated samples. Among coated samples,
mustard oil +1.5% sodium alginate performed the best in retaining pH followed by 1.5% sodium alginate coated
samples. This type of change in pH may happen due to the use of organic acid as a source of energy and respiration
and loss of sensitive volatile components during storage. This progressive change of pH supports the results reported
by Shahjahan et al. [21]. This occurrence might be promising due to oxidation of acid during storage resulting in higher
pH that supports the findings of Ahmed and Singh [22].
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Figure 3. Effect of different coatings on pH of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate; SO = Soybean
oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

3.4 Total soluble solids (°Brix)
The changes of TSS due to different coatings’ effect on the treated samples were showed in Figure 4 and an

increasing trend in the changes of TSS due to different coating treatment during the storage time was observed.

8.5

7.5

TSS
H

6.5

0 3 6 9 12 15 18
Days
——Control—=- Mo Al = 00— SO

Figure 4. Effect of different coatings on TSS of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate; SO = Soybean
oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

The TSS of lemon samples remained significantly unchanged up to six days of storage but gradually increased
at the end of storage period. Among the treated samples, the mustard oil with 1.5% sodium alginate coating showed
significantly lower TSS change (12.307%) compared to other treatments. At the end of the storage periods, significant
differences among the results, obtained from other treatments, were observed as well. This tended very close to the
percent change due to 100% mustard oil coating in lime as reported by Bisen et al. [20]. The amount of sugar in citrus
during storage increased due to cell wall hydrolysis with different enzymes which plays a significant role in increasing
the level of TSS in lemon [23]. Due to decline in respiration rate by coating, the conversion of polysaccharides into
soluble solid was reduced as claimed by Mastromatteo et al. [24]. Nurul et al. [25] reported that the action of various
enzymes as in the conversion of polysaccharides present in fruit to soluble sugar caused the increase of TSS in control
fruits. Increasing the amount of sugar in citrus during storage might be due to cell wall hydrolysis with different
enzymes [23, 26-28].
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3.5 Acidity

The decreasing acidity of stored lemon samples represents the significant effect of different treatments as shown in
Figure 5.

Acidity

0 3 6 9 12 15 18
Days

——Control <= Mo Al =00 —+-SO

Figure 5. Effect of different coatings on acidity of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate; SO =
Soybean oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

As shown in Figure 5, acidity of treated lemon samples was significantly higher than that of control samples.
Among the treatments, mustard oil plus 1.5% sodium alginate was found as the significantly good coating in controlling
the acidity (49.662%) afterward storage time. But control samples got the maximum losses in acidity (60.014%) at the
end of storage and there was no significant difference among soybean oil and olive oil + 1.5% sodium alginate coated
samples and control samples after storage periods. Similar results in case of the retaining acidity in fruits during storage
were reported by Wills et al. [29]. Causes of such changes may happen due to the use of organic acid as a source of
energy and respiration and thereby reduction in acidity percentage. The same results and the causes were described
by Yaman and Bayoindirli [30] about the decreased respiration rate and therefore interruption of the utilization of
stored organic acid in the coated fruits. According to their findings, the variation of acidity among different varieties
for different treatments was not the same throughout the storage period. This dissimilarity might be due to less
concentration of juice as a result of dehydration of untreated samples whereas coating with oils wrapped the opening of
the pore/stomata and controlled the dehydration process of treated fruits [31].

3.6 Vitamin C

Ascorbic acid content (mg/100 ml of juice) of stored fruits also decreased during storage. The findings of the effect
of different coatings on vitamin C content of the treated lemons are presented in Figure 6.

According to Figure 6, control samples showed significant differences in ascorbic acid content compared to other
coated samples. In preserving the loss of vitamin C, significantly best result was observed in the samples treated with
only 1.5% sodium alginate (47.19% loss) loss followed by mustard oil plus 1.5% sodium alginate coated samples which
lost about 64% vitamin C, olive oil with 1.5% sodium alginate coated samples lost 74.15% vitamin C throughout the
storage period. Overall, samples treated by mustard oil with 1.5% sodium alginate, only 1.5% sodium alginate and
soybean oil with 1.5% sodium alginate coatings showed significant difference among each other at the end of storage
period. The experiential trend for reducing vitamin C also supports the results of declining vitamin C in sweet orange
fruit at storage condition [32]. Mustard oil with 1.5% sodium alginate coatings showed the slower changing of vitamin C
which was supported by the findings of Bisen et al. [20] for 100% mustard oil coating treatments. In the content of
ascorbic acid, this change might be due to metabolic changes and increase of percentage of acidity under different
oils and coating types. Oils facilitated in falling the rate of respiration and maturation which resulted in dissipation of
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ascorbic acid to de-hydro ascorbic acid during storage [33].

Vatimin C

0 3 6 9 12 15 18
Days
——Control -= Mo Al =00 -+SO

Figure 6. Effect of different coatings on vitamin C of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate; SO =
Soybean oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

3.7 Percent fruit decay

Results obtained from all the treated samples clearly indicate that coated samples decayed slower than the control
samples of Jara Lebu. From Figure 7, considerably minimum decay (only 13%) was found in mustard oil with 1.5%
sodium alginate coated samples whereas the maximum decay (about 80%) was occurred in control samples after storage
periods. Fruit decay in samples coated by soybean oil with 1.5% sodium alginate and olive oil with 1.5% sodium
alginate showed statistically similar after eighteen days of storage. According to the investigation of Tanda-Palmu
and Grosso, by delaying senescence, coatings decreased percent fruit decay. As a result of cellular or tissue integrity,
senescence makes the samples more susceptible to pathogenic infection [34] which supports the obtained result from
this experiment.
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Figure 7. Effect of different coatings on percent fruit decay of Jara Lebu (MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate;
SO = Soybean oil with 1.5% sodium alginate; OO = Olive oil with 1.5% sodium alginate). Vertical bars indicate standard deviation

3.8 Sensory evaluation

According to Table 2, after 18 days of storage period, mustard oil + 1.5% sodium alginate and only 1.5% sodium
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alginate coated samples scored significantly similar results for color, flavor, texture and overall acceptability. Mustard
oil with 1.5% sodium alginate coated samples secured 8 as the highest score for overall acceptance whereas control
samples secured minimum scores for all the observed sensory attributes. In case of color, soybean oil + 1.5% sodium
alginate and olive oil plus 1.5% sodium alginate coated samples provide statistically similar results as control samples.
For retaining sensory attributes such as appearance, flavor, taste, external color, acceptable effective uses of oil emulsion
coating were found for kagzi lime fruits (Citrus aurantifolia Swingle) by Bisen et al. [20].

Table 2. Effect of different coatings on sensory attributes of treated samples

Treatment Color Flavor Texture Overall acceptability
Control 1.78" 1.44* 2.89* 2°
MO 7.44° 7.67° 7.89° 8
AL 6.11° 6.89" 7.11° 7.11°
00 2.22° 3.44¢ 4.78° 3.11°
SO 2.78" 3.67° 4.89° 3.44°
LSD 1.18 0.84 0.91 0.97

Here, MO = Mustard oil with 1.5% sodium alginate; AL = 1.5% sodium alginate; SO = Soybean oil with 1.5%
sodium alginate; OO = Olive oil with 1.5% sodium alginate. Significance level: significant at p < 0.05, different
superscript letters on the each column specifies significant differences, similar superscript stands for non-significances.

4. Conclusions

This study represents the effects of different oils (mustard, soybean, and olive) plus 1.5% sodium alginate, and
only 1.5% sodium alginate as edible coatings on Jara Lebu, which shows a significantly positive effect on retaining
different horticultural parameters and reducing the postharvest loss of Jara Lebu (Citrus medica) up to 18 days of storage at
30-32 °C and 80-85% relative humidity. The study shows that almost all the treated samples showed significantly better
results in preserving the shelf life and in preventing the degradation of quality parameters than the control samples.
Among all the treated samples, mustard oil + 1.5% sodium alginate coated samples provide significantly superior results
for minimizing percent weight loss and percent fruit decay, which positively contributes to the reduction of postharvest
loss of Jara Lebu, whereas unexpected maximum reduction in quality attributes was observed for the samples coated
with olive oil with 1.5% sodium alginate. Within all the quality parameters, especially percent juice yield, pH, and
TSS, were significantly controlled and showed better results by the treatment of mustard oil with 1.5% sodium alginate
coatings. But in retaining vitamin C and acidity during storage, 1.5% sodium alginate followed by mustard oil with 1.5%
sodium alginate gives the expected better result. But in some cases, soybean oil and olive oil with 1.5% sodium alginate
coated samples showed significantly similar results compared to control samples. From sensory evaluation, mustard
oil with 1.5% sodium alginate and only 1.5% sodium alginate coated samples provides statistically significant results
for controlling color, texture, flavor, and overall acceptance positively. Finally, it could be concluded that among all the
edible coating treatments, mustard oil with 1.5% sodium alginate positively affects the shelf life and quality parameters
in reducing the postharvest loss of Jara Lebu during storage.
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