Effect of Commiphora myrrha gum and pomegranate peel extract on

preserving the quality of acid lime fruit throughout storage

ABSTRACT

Lime fruits undergo metabolic changes during storage, leading to peel drying and a change in green color, which reduce the
fruit's marketability. To better preserve fruit quality and delay senescence during storage, various compounds, including
edible coatings, have been suggested. In a factorial experiment in a completely randomized design, the effect of 0.1% and
0.2% myrrh gum and 1% pomegranate peel extract immersion postharvest, alone or in combination, en.the quality of mature
green lime fruit during 24 days of storage at 25 + 2 °C was evaluated. The results of this study showed that,the 0.1% myrrh
gum treatment prevented weight loss of the fruit compared to the control. This treatment also_had the‘highest titratable
acidity (TA) (12.17%) compared to the control group (10.88%). The lowest soluble solid content (TSS) was observed in the
1% pomegranate peel extract treatment, while the highest TSS was observedyin the control. Furthermore, myrrh,gum and
pomegranate peel extract treatments better preserved ascorbic acid and had a higher antioxidant capacity compared to the
control group. Both myrrh gum and pomegranate peel extract treatments maintained‘the quality'ofilime fruit during storage.
Overall, the treatments used had a significant effect on maintaining the quality of lime fruit during,storage, which was also
observable in the evaluation of the fruit's appearance.
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\
Effect of Commiphora myrrja gum and pomegranate peel extract on preserving the

quality of limefruit throughout storage

Extended Abstract

Introduction

Postharvest losses of citrus, fruits; pa&fcularly lime, are a significant challenge in tropical regions due to the
rapid deterioration ofyfruit quality during handling, storage, and transportation. Edible coatings have emerged
as a promising,solution to address this issue by forming a protective barrier on the fruit surface, reducing the
penetration of,0xygen, moisture, and microorganisms. These coatings not only enhance the shelf life of fruits
but also preserve their nutritional and sensory qualities, making them highly relevant for minimally processed
food systems. Natural extracts, such as myrrha (Commiphora myrrha) and pomegranate peel, offer substantial
advantages when incorporated into edible coatings due to their antioxidant and antimicrobial properties.
Myrrha, a resin with a long history of use, exhibits potent antibacterial activity, while pomegranate peel, an
agricultural byproduct rich in polyphenols, provides free radical scavenging capabilities. These bioactive

compounds align with the growing consumer demand for eco-friendly, natural alternatives to synthetic
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preservatives. Consequently, the development of plant-based edible coatings enriched with natural extracts not
only addresses the critical issue of postharvest losses but also supports sustainable and health-conscious
practices in the food industry.

Material and methods

Lime fruits (Citrus aurantifolia) were harvested at the green mature stage from a commercial orchard located
in the Rudkhan region, Rudan County, Hormozgan Province, Iran (27°59' N, 57°29' E). Fruits of uniform size
and free from physical damage were selected for the study. Following harvest, the fruits were thoroughly
washed and disinfected by immersion in a sodium hypochlorite solution for one minute:®Myrrha gum solutions
were prepared by dissolving the gum in water at concentrations of 1.0% and 2.0% (wiV), respectively, and
stirring at room temperature for 30 minutes. A 1% (w/v) pomegranate, peelyextractisolution was prepared
similarly. Lime fruits were then immersed in these respective solutionsyfer 10 minutes., After allowing the
surface coating to dry completely, the fruits were transferred to disposable plastic containers and stored at 25 +
2°C for a period of 24 days. At the conclusion of the 24-day. st%ge period, several quality parameters were
evaluated. Ascorbic acid content was determined using the indophenol titration method. Total phenolic content
was measured using the Folin-Ciocalteu reagent=/Antioxidant activity was assessed using the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging‘assay. Fruit appearance was evaluated based on changes in color,
freshness, and skin gl@ssiness in both'the control'and treated fruit samples. The experiment was conducted using
a completely randomized factorialidesign. Data were analyzed using SAS software version 9.4.

Results and discution

Fruit weight loss increase&progressively throughout the storage period. However, all treatments, with the
exception ofithe centrol group, effectively mitigated this weight loss. At the end of the experiment, the control
group exhibited“the highest percentage of weight loss (28.5%), while the 1.0% myrrha gum treatment
demonstrated the lowest (21.5%). Concurrently, the TSS content gradually increased in all treatments, including
the control group. Notably, the control group exhibited the most substantial increase in TSS content. On the
24th day of storage under ambient conditions, the lowest TSS content was recorded in the 1% pomegranate peel
extract treatment (6.83%), while the highest was observed in the control group (8.76%). Titratable acidity (TA)

remained higher in the majority of treatments compared to the control group, with the 1.0% myrrha gum
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treatment displaying the highest TA at the end of the storage period. Ascorbic acid content in all fruits decreased
significantly during storage. However, all treated fruits maintained higher ascorbic acid levels compared to the
control group. Over the 24-day storage period, the maximum ascorbic acid content was found in fruits treated
with pomegranate peel extract (62 mg/100 mL), and the minimum in the control group (20.66 mg/100 mL).

The results revealed that while the control group maintained a higher phenol content on the 12th day of storage,
this content subsequently decreased by the end of the storage period. This decline in the control group's phenol
content suggests a potential degradation of these compounds over time, possibly due to enzymatic activity or
other physiological processes. The 1.0% myrrha gum treatment in combination with pomegranate peel extract
exhibited the highest (4.01 mg/g) phenolic content among all treatments. Fruit appearance, a critical factor
influencing consumer acceptability, was notably enhanced by the applicatiomof these,coatings..Specifically,
the 1.0% and 2.0% myrrha gum treatments resulted in fruits with a greener hue and a\fresher appearance
compared to other treatments. Pomegranate peel extraet, both independently and in combination with varying
concentrations of myrrha gum, also yielded fruits with a fresh @pearance and only slight color alterations.
Critically, these treatments significantly improved market acceptability compared to the control group, where
all fruits were completely desiccated and exhibiteéd»a pronounced yellow discoloration. The application of
myrrha gum and pomegranate peel extract ceatings at ambient temperature proved effective in reducing weight
loss, preserving soluble,TSS and TA,and improving the market appearance of the limes. These findings suggest
the potential of these coatings, asieffective postharvest treatments. This study demonstrated that treatments
involving myrrha'gum and pomegranate peel extract resulted in superior retention of ascorbic acid and higher
antioxidant capacity comp&ed to the control group. The treated fruits, characterized by a fresh and glossy
appearance,exhibited‘enhanced market acceptability compared to the control group, which presented with dry
and yellow fruits. Therefore, the application of these coatings is recommended as a promising strategy to
improve fruit quality, extend shelf life, and significantly reduce postharvest losses in limes. Phenolic
compounds, serving as natural antioxidants in fruits, typically increase during the ripening process but decline
with the onset of senescence. These compounds represent a diverse group of secondary metabolites known for
their beneficial effects on human health. Ascorbic acid, a potent antioxidant, plays a crucial role in protecting

fruits from the detrimental effects of reactive oxygen species. Variations in TA during storage can be attributed
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to its conversion to sugars and its utilization in the fruit's metabolic processes. The hydrolysis of starch to sugar
during storage contributes to the observed increase in soluble solids content. A primary factor contributing to
the decline in quality and economic value of citrus fruits postharvest is the natural ripening process. This process
manifests in various ways, including weight loss, water loss, and other detrimental changes. Weight loss in
fruits is primarily a consequence of dehydration and biological changes. Edible coatings, by acting as a
protective barrier covering the stomata, can effectively reduce transpiration, thereby mitigating weight loss.
Conclusion

The application of Commiphora myrrha gum and pomegranate peel extract coatings atyambient temperature
demonstrated a positive impact on preserving the postharvest quality ofilime fruit. Specifically, these coatings
resulted in reduced weight loss, maintenance of higher levels of TSS and TAjand an-averall improvement in
fruit marketability. This suggests their potential as effective postharvest treatments for lime fruit. Furthermore,
the present study revealed that Commiphora myrrhatgum treatments'in conjunction with pomegranate peel
extract promoted superior retention of ascorbic acid and enhancettintioxidant capacity compared to the control
group. Visually, the treated fruits maintained a fresh and glossy appearance, contributing to their improved
market appeal, whereas the control group exhibitéd signs of\deterioration, including dryness and yellowing.
Consequently, the application of these coatings is recommended as a viable strategy for enhancing fruit quality,

extending shelf life, and significantly‘mitigating postharvest losses in lime fruit.

\

19



