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Effect of postharvest treatments on the physico-chemical characteristics and shelf-life of guava (Psidium guajava L.)
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ABSTRACT 

	Guava (Psidium guajava L.) is a highly perishable tropical fruit that undergoes rapid physiological and biochemical changes after harvest, leading to weight loss, decay, softness, nutrient degradation and reduction in overall marketability. Postharvest treatments such as edible coatings, modified atmosphere packaging (MAP), SO2 fumigation, calcium salts, antioxidants and plant-based extracts have been widely explored to minimize postharvest losses. This review summarizes research findings on various postharvest treatments, including aloe vera gel, ascorbic acid, LDPE packaging, chitosan, calcium salts, gum arabic, and SO2 fumigation and their impact on guava shelf life and quality parameters. Studies consistently report that edible coatings and MAP significantly reduce physiological loss in weight (PLW), maintain firmness, delay ripening, reduce decay and preserve ascorbic acid and sugar content. Aloe vera gel (20–100%), chitosan (1%), LDPE packaging and combinations of natural extracts have shown superior performance in maintaining fruit quality under ambient and refrigerated storage. SO₂ fumigation, though effective in controlling browning in other fruits like litchi, has limited direct use in guava. Overall, natural edible coatings and LDPE-based MAP emerge as the most promising, cost-effective and eco-friendly techniques to extend guava shelf-life and maintain nutritional and sensory quality.
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1. INTRODUCTION 

Guava (Psidium guajava L.) is one of the most important tropical and subtropical fruit crops cultivated across many regions of the world due to its exceptional nutritional, medicinal and economic value (Nag et al., 2011). Often referred to as the “poor man’s apple,” guava is rich in vitamin C, minerals, dietary fibre, antioxidants and several bioactive compounds that contribute to human health and wellbeing (Gupta et al., 2003). The fruit is highly admired for its flavour, aroma, taste and versatility in processing industries, where it is transformed into beverages, jams, jellies, candies, purees and dehydrated products (Molla et al., 2011). Despite its tremendous potential, guava remains one of the most perishable fruits owing to its climacteric nature, high respiration rate, rapid moisture loss, and susceptibility to microbial decay. These characteristics significantly limit its shelf life, which can be as short as two to five days under ambient storage conditions, leading to substantial postharvest losses across the supply chain (Singh et al., 2014).

The increasing global demand for fresh, nutritious, minimally processed and chemical-free fruits has intensified interest in eco-friendly postharvest technologies that preserve fruit quality, reduce spoilage and extend marketability. According to researchers worldwide, more than one-third of fruits and vegetables produced are lost postharvest due to inadequate handling, improper packaging and lack of cooling facilities. Guava, being especially delicate, undergoes rapid physiological and biochemical transformations after harvest, including softening, weight loss, decline in firmness, changes in sugars and acids, colour development, and susceptibility to pathogens (Nag et al., 2011). These rapid changes challenge producers, traders and consumers, making it essential to identify and adopt efficient postharvest interventions.

Various postharvest treatments have been explored to enhance the storage behaviour and quality of guava fruits. Among these, edible coatings such as aloe vera gel, chitosan, gum arabic, beeswax, tapioca starch, and plant-based extracts have shown promising results (Ganvit et al., 2014). These coatings act as semi-permeable barriers that reduce respiration, limit transpiration, maintain firmness, delay ripening and inhibit microbial growth (Tripathi & Dubey, 2004). Natural coatings have gained immense popularity due to consumer preference for safe, residue-free fruits and the increasing restrictions on synthetic fungicides (Mani et al., 2017). 

One of the most useful, economically feasible, and ecologically friendly methods for prolonging the postharvest life of fresh fruits is the use of natural edible coatings derived from plant and animal sources. Aloe vera gel, tapioca starch, chitosan made from crustacean shells, and various botanical extracts are examples of plant-based materials that provide a concentrated reservoir of bioactive compounds that create a semi-permeable barrier across the fruit surface, controlling moisture loss and gaseous exchange without sacrificing biological safety. Whey protein, casein, shellac, and beeswax are examples of animal-derived counterparts that offer complimentary qualities in the form of consistent film-forming performance and observable antibacterial activity that can suppress spoilage organisms and extend marketable shelf life. Their practical usefulness as front-line tools for minimizing postharvest losses and maintaining fruit quality throughout the whole supply chain is further cemented by their low production requirements and broad accessibility within farming communities across poor nations. Aloe vera gel, in particular, has demonstrated strong antimicrobial, antioxidant and moisture-retention properties, making it one of the most effective biodegradable coatings for extending the shelf life of guava (Chauhan et al., 2014).

Another crucial intervention is the use of antioxidants such as ascorbic acid, which plays a vital role in inhibiting oxidative damage, delaying senescence and preserving nutritional components such as vitamin C, sugars, phenolic compounds and pigments (Arowora et al., 2013). Ascorbic acid treatments have shown the potential to reduce physiological weight loss, maintain palatability and delay deterioration in various fruits including guava. Modified atmosphere packaging (MAP) and low-density polyethylene (LDPE) films also contribute significantly to improving shelf-life by modifying the internal environment around the fruit, reducing oxygen levels, increasing carbon dioxide concentration and maintaining high relative humidity, thereby slowing metabolic activities (Galvis et al., 2005).

Similarly, corrugated fibreboard (CFB) boxes, plastic crates, bamboo baskets and wooden boxes have been evaluated as packaging materials for reducing mechanical damage, maintaining fruit integrity and preventing spoilage during transportation and storage. Among these, CFB boxes and LDPE bags have consistently demonstrated superior performance in maintaining quality attributes, reducing bruising and extending shelf life. Studies on related fruit crops such as litchi, mango, aonla, banana and kinnow offer valuable insights into the impact of packaging design, ventilation, film thickness and temperature on fruit longevity (Mahajan et al., 2003).

Although SO2 fumigation is not widely used for guava, research on litchi provides a detailed understanding of its effect on enzymatic browning, anthocyanin degradation and microbial contamination (Underhill et al., 1992). These findings offer an important comparative perspective when exploring browning control in guava under specific conditions. However, due to food safety concerns and regulatory restrictions, SO2-based treatments for guava are limited, and emphasis remains on natural coatings and safe packaging technologies (Singh, 2021).

Figure 1. Diagram showing impact of edible coating and packing on guava and its quality outcomes.
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The need for efficient, low-cost and environmentally sustainable postharvest technologies has become more important than ever due to increased production, rising consumer awareness and the growing trend toward residue-free horticultural produce (Sohi et al., 2016). Postharvest interventions not only influence marketability but also have a direct impact on farmers’ income, reducing spoilage-related losses and enhancing the value chain. Therefore, a comprehensive evaluation of available treatments is essential to recommend effective strategies for guava storage, handling and quality maintenance.

The present review has been prepared using all relevant scientific literature provided in the second attached document. It aims to synthesize available research findings on edible coatings, antioxidants, SO2 fumigation, LDPE-based packaging, modified atmosphere storage and other interventions that influence the physico-chemical characteristics and shelf-life of guava. By integrating insights from studies conducted on guava and related fruit crops, this review attempts to provide a scientific foundation for improving postharvest handling practices and developing efficient strategies to minimize losses and enhance fruit quality (Pal et al., 2004). 

2. Effect of Aloe Vera Gel on the Shelf-life of Guava

2.1 Role of aloe vera as an edible coating

Aloe vera gel, obtained from the inner pulp of aloe leaves (Aloe vera and Aloe arborescens), has emerged as a natural, eco-friendly, and non-chemical edible coating with significant potential in post-harvest preservation of fruits. The gel is composed of a complex mixture of bioactive compounds, including amino acids, sterols, polysaccharides such as glucomannans, vitamins, and minerals, which collectively contribute to its preservative properties. When applied as a coating, Aloe vera gel forms a semi-permeable film on the fruit surface, creating a physical barrier that reduces moisture loss, slows respiration, and delays ripening. Additionally, the gel inhibits enzymatic activities of polyphenol oxidase and peroxidase, which are responsible for browning, thereby maintaining visual quality. Its antimicrobial properties provide protection against fungal and bacterial infections, which are common causes of post-harvest decay in guava and other perishable fruits. Jawadul et al. (2014) and Misir (2014) emphasized that these combined physical and biochemical effects make Aloe vera gel a versatile bio-preservative that can significantly enhance the shelf life of fruits while avoiding harmful chemical residues.

2.2 Effects of aloe vera on post-harvest quality and shelf life

The application of Aloe vera gel has been widely studied for its effects on post-harvest quality attributes and shelf life of various fruits. Tripathi and Dubey (2004) demonstrated that table grapes coated with Aloe vera gel retained a glossy, attractive appearance and did not develop off-flavors during storage, while uncoated fruits deteriorated more rapidly. In guava, Baghel et al. (2005) observed that total soluble solids (TSS) increased during the initial days of storage, followed by a gradual decline, whereas acidity decreased progressively, indicating that Aloe vera gel can modulate the ripening process. Dang et al. (2008) and Marpudi et al. (2011) further confirmed that Aloe vera-coated fruits, including mango, papaya, guava, banana, and blackberry, maintained firmness, color, and sensory attributes for extended periods. By creating a modified microenvironment on the fruit surface, the gel slows metabolic activities, delays senescence, and reduces physiological loss in weight (PLW), ultimately extending the marketable life of the fruits.

2.3 Aloe vera gel in combination with other treatments

The efficacy of Aloe vera gel is further enhanced when combined with other edible coatings or plant extracts. Marpudi et al. (2011) reported that papaya fruits coated with Aloe vera gel in combination with papaya leaf extract or chitosan survived up to 15 days at ambient conditions, whereas uncoated fruits decayed within 10 days. Similarly, Sophia et al. (2015) found that applying Aloe vera gel at concentrations of 50–75% to mangoes significantly reduced firmness loss compared to uncoated fruits stored at 13°C. Javed et al. (2016) reported that 20% Aloe vera coating on grapes acted as an effective moisture barrier, reducing weight loss during cold storage at 4°C, whereas uncoated fruits stored at higher temperatures (30°C) suffered severe dehydration. These studies highlight the versatility of Aloe vera gel as both a standalone coating and as a complementary treatment, demonstrating synergistic effects that enhance post-harvest protection, quality retention, and storage life.

2.4 Impact of aloe vera on physiological and biochemical parameters

Aloe vera coating significantly influences physiological and biochemical parameters critical for fruit quality. By forming a semi-permeable film, the gel minimizes transpiration and respiration-induced weight loss, which is the primary contributor to post-harvest deterioration. Peyro et al. (2017), Mani et al. (2017) and Mendy et al. (2019) reported that Aloe vera-coated fruits exhibited minimal PLW, better color retention, and reduced shrinkage. The coating also stabilizes biochemical components such as TSS, titratable acidity, ascorbic acid, and sugar content. Mohsen et al. (2017) demonstrated that combining Aloe vera with gelatin or green tea extracts on fresh-cut oranges reduced microbial proliferation and enhanced storage life, indicating that Aloe vera coatings not only preserve physical appearance but also protect nutritional quality. Viswanath et al. (2018) further highlighted that Aloe vera coatings prevent microbial contamination and maintain sensory attributes, proving their effectiveness across different storage temperatures and fruit types.

2.5 Efficacy on guava fruits

Specific studies on guava have confirmed the effectiveness of Aloe vera gel in extending shelf life and maintaining quality. Singh et al. (2018) reported that guava fruits treated with 20% Aloe vera gel retained higher firmness (2.59 kg/cm²) and exhibited minimal PLW (15.15%) during winter storage. Similarly, Sood et al. (2021) observed that Aloe vera-coated guava cultivar ‘Lucknow-49’ showed the lowest PLW (4.36%) and decay percentage (4.09%), along with better ascorbic acid retention and maintained TSS, compared to uncoated fruits. Zaidi et al. (2023) confirmed that Aloe vera coatings significantly reduced weight loss and decay while preserving acidity, sugars, and overall post-harvest quality during 15 days of ambient storage. These findings emphasize the potential of Aloe vera gel as a reliable, natural coating to protect guava fruits against senescence, microbial spoilage, and physiological deterioration.

2.6 Combination with calcium and other edible coatings

The performance of Aloe vera gel can be further enhanced by combining it with calcium salts or other edible coatings. Shabir et al. (2021) reported that guava coated with 2% calcium chloride and 10% Aloe vera gel retained physicochemical and sensory qualities for up to 35 days at 5 ± 1°C, significantly reducing PLW and decay. Sharanaiahswamy (2022) demonstrated that combinations of Aloe vera with chitosan or guar gum also improved firmness, maintained TSS/acid ratio, and preserved ascorbic acid and sugar content. Such combinations not only extend shelf life but also improve economic returns due to better maintenance of marketable fruit quality, highlighting their practical significance for commercial post-harvest management.

2.7 Shelf-life extension of guava

Aloe vera gel is an effective, safe, and eco-friendly edible coating capable of extending the shelf life of guava and other fruits. Its multifaceted action—reducing weight loss, delaying ripening, preserving biochemical and sensory quality, and inhibiting microbial growth—makes it an ideal post-harvest treatment. The use of Aloe vera gel alone or in combination with calcium salts, chitosan, gum Arabic, or plant extracts has been demonstrated to enhance the storage life and marketability of guava under both ambient and refrigerated conditions. With increasing demand for chemical-free preservation methods, Aloe vera gel provides a sustainable, cost-effective, and commercially viable solution for reducing post-harvest losses and maintaining fruit quality throughout storage and distribution (Ali et al., 2019; Pratap et al., 2021).

3. EFFECT OF ASCORBIC ACID ON SHELF LIFE OF GUAVA
Ascorbic acid, commonly known as vitamin C, plays a vital role in enhancing the post-harvest life and quality of guava and other fruits. It is widely recognized for its antioxidant properties, which protect fruits from oxidative stress caused by reactive oxygen species (ROS) generated during ripening, senescence, and post-harvest handling. Ramparasad et al. (2004) reported that grapes treated with 1000 ppm ascorbic acid exhibited lower cumulative physiological loss in weight, indicating its potential in reducing post-harvest deterioration. Similarly, Paliyath and Subramanian (2008) emphasized that ascorbic acid safeguards fruits from oxidative damage and biotic stresses, such as pathogen attacks, by increasing antioxidant levels, thereby preventing excessive softening and rotting.

Bastos et al. (2009) highlighted that ascorbic acid serves as an essential additive and direct supplement of vitamin C in post-harvest preservation. As an antioxidant, it protects cellular membranes from degradation during ripening and senescence, particularly under stress conditions such as cold storage or handling injuries. This protective role helps maintain the structural integrity and quality of fruits, minimizing weight loss and shrinkage. Mahajan et al. (2009) noted that a maximum weight loss of 5% is considered acceptable for marketability, beyond which fruits exhibit shriveling and become unfit for sale. Using this standard, they observed that ascorbic acid treatments maintained the marketability of fruits for up to three weeks, compared to only two weeks for untreated fruits. The treatment likely reduces the breakdown of vitamin C in fruits and slows metabolic processes, including oxygen uptake, resulting in decreased respiration rate and delayed senescence.

Specific studies on guava have also demonstrated the effectiveness of ascorbic acid in maintaining fruit quality. It is observed that winter guava (cv. Allahabad Safeda) treated with ascorbic acid showed minimal weight loss, lower decay frequency, and higher levels of TSS and acidity, thereby significantly enhancing storage life. The study further reported that guava fruits treated with 100 ppm ascorbic acid received a high palatability rating of 7 after 21 days, categorized as “highly desirable.” This improvement in organoleptic properties was attributed to the delayed catabolic processes, which allowed the development of sugars and acids through the hydrolysis of starch and other complex compounds, resulting in enhanced flavor and overall acceptability.

The benefits of ascorbic acid are not limited to guava alone. Kaur and Bal (2014) demonstrated that dipping ber fruits in ascorbic acid solutions similarly improved palatability ratings, highlighting its effectiveness as a post-harvest treatment for a variety of fruits. Overall, ascorbic acid treatment slows the physiological and biochemical deterioration of fruits, reduces weight loss, enhances flavor development, maintains nutritional quality, and extends shelf life, making it a practical and widely applicable method for post-harvest management.

4. EFFECT OF SO2 FUMIGATION ON SHELF LIFE OF GUAVA
Sulphur dioxide (SO2) fumigation is a widely used post-harvest treatment aimed at extending the shelf life and maintaining the quality of guava and other perishable fruits. It primarily acts by inhibiting enzymatic and non-enzymatic browning, reducing microbial growth, and preserving the visual appeal of the fruit. Properly applied, SO2 fumigation can significantly delay senescence and spoilage, especially when combined with suitable packaging and storage conditions. However, excessive exposure or improper handling may lead to weight loss and reduced marketability, necessitating careful optimization of fumigation protocols.

4.1 Role of SO2 fumigation in post-harvest management

Sulphur dioxide (SO2) fumigation has long been recognized as an effective post-harvest treatment for maintaining the quality of fruits, particularly in controlling pericarp browning. Jiang et al. (2003) reported that SO2 fumigation is extensively used commercially to inhibit browning in litchi fruits, and it works by preventing the non-enzymatic formation of quinone-sulfite complexes and by inactivating polyphenol oxidase (PPO), thereby reducing enzymatic browning. Ray et al. (2005) highlighted that SO2 fumigation was once considered the most practical method for maintaining visual and commercial quality in litchi. However, it is also noted that sulphur treatment can cause significant weight loss, adversely affecting the market value of fruits. To mitigate moisture loss, it is suggested covering fruits with damp paper towels during storage. The treatment must also be carefully monitored due to potential sulphur residues; the maximum permissible limit in aril is 10 mg/g of fresh weight in countries such as Europe, Australia, and Japan (Ducamp-Collin, 2004), with residues being higher in the pericarp and declining rapidly over time (Paull et al., 1998).

4.2 Impact of SO2 fumigation on fruit quality and shelf life

The efficacy of SO2 fumigation depends on storage conditions and handling methods. Underhill et al. (1992) observed that guava fruits treated with sulphur fumigation for 20–30 minutes in sealed containers had the lowest acceptability and market value after 5 days of storage at 32°C. Conversely, the storage life extended up to 21 days when fumigated fruits were packed in polythene bags and stored at 14°C. Similarly, Pathak and Chakraborty (2005) reported that potassium metabisulfite (KMS)-treated litchi fruits became unmarketable within 5 days, whereas untreated fruits remained nearly marketable even on the 9th day when stored inside ice-lined foam boxes. Singh (2021) noted that SO2 fumigation followed by diluted HCl treatment to restore red coloration in litchi is now commercially accepted. During storage, titratable acidity decreased rapidly in the first 6 hours and more gradually thereafter at 25°C, while ascorbic acid content declined as shelf life increased. Anthocyanin and phenolic contents initially increased during the first few days of storage but declined over time, highlighting the importance of SO2 fumigation in delaying quality deterioration.

4.3 Optimizing SO2 fumigation for shelf-life extension

Recent studies emphasize combining SO2 fumigation with other treatments and packaging strategies to optimize fruit shelf life. Singh et al. (2025) investigated multiple approaches, including sulphur fumigation alone, sulphur fumigation with sulphur padding, sulphur padding on the top side or both sides, polypropylene packaging, and covering fruits with litchi leaves, with an untreated control. The fruits were stored under ambient (27–36°C) and refrigerated (10 ± 1°C) conditions in ventilated corrugated fibreboard (CFB) boxes, some lined with perforated low-density polypropylene (LDPP) bags. Among these treatments, sulphur padding on the top side of fruits packed in perforated polypropylene within CFB boxes successfully maintained pericarp color and minimized spoilage, browning, and microbial infections. This approach proved effective in both ambient and refrigerated conditions, ensuring extended shelf life while preserving the commercial quality and marketability of guava and other fruits.

5. EFFECT OF PACKAGING ON SHELF LIFE OF GUAVA
[bookmark: _GoBack]Packaging plays a vital role in prolonging the post-harvest life of guava and other tropical fruits by creating a favourable modified atmosphere, limiting moisture loss, slowing respiration, reducing ethylene production, minimizing browning, and lowering the incidence of storage diseases. Research on guava and similar fruits consistently indicates that selecting the right packaging material and design can substantially decrease physiological loss in weight (PLW), delay the ripening process, and help maintain both nutritional value and sensory attributes. A comparison of the effectiveness of all the postharvest therapy examined in this study is shown in Table 1.

Table 1. Comparative Postharvest Treatment Effectiveness for Extending Guava Shelf Life
	Treatment
	Max shelf life
	PLW reduction
	Decay control
	Eco-friendly
	Cost
	Best condition
	References

	Aloe vera gel (20–100%)
	Up to 35 days
	★★★★★
	★★★★
	Yes
	Low
	Ambient & refrigerated
	Singh et al. (2018); Sood et al. (2021); Zaidi et al. (2023); Pratap et al. (2021)

	Aloe vera + CaCl₂
	35 days
	★★★★★
	★★★★★
	Yes
	Low
	5 ± 1°C cold storage
	Shabir et al. (2021); Sharanaiahswamy et al. (2022)

	Ascorbic acid (100 ppm)
	21 days
	★★★
	★★★
	Yes
	Low
	Ambient (winter)
	Gill et al. (2014); Ramprasad et al. (2004); Mahajan et al. (2009)

	HDPE packaging
	12 days (30°C)
	★★★★★
	★★★★★
	Partial
	Low
	Ambient
	Nagaraju and Banik (2019); Manpreet et al. (2009)

	Cold storage + LDPE
	Up to 60 days
	★★★★★
	★★★★★
	Partial
	Medium–high
	Cold (≤5°C)
	Mahajan et al. (2009); Parmar et al. (2017); Alemwati et al. (2011)

	SO₂ fumigation alone
	5–21 days*
	★★
	★★★
	No
	Low
	Limited use in guava
	Underhill et al. (1992); Ray et al. (2005)



5.1 Role of modified atmosphere and plastic packaging

The modified atmosphere storage using plastic bags and sealed containers can reduce pericarp browning in litchis (Chen et al., 2001). The combination of plastic bags or liners with low storage temperatures was generally found to provide the best extension of shelf life. Similarly, it is also observed that fruits packed in corrugated fibreboard (CFB) boxes with perforated polyethylene and cushioned with Cassia fistula leaves maintained superior quality during storage. It is also highlighted that spoilage in banana fruits was highest in unvented LDPE bags (300 gauge) under ambient conditions, whereas ventilated LDPE bags restricted spoilage to less than 10% under all storage scenarios.

5.2 Role of perforation and ventilation

Packaging design, including perforation and ventilation, significantly affects fruit quality. Micro-perforated polyethylene bags reduced decay in litchi but slightly affected taste (Pesis et al., 2002; Singh et al., 2021). Ventilated LDPE bags minimized spoilage in bananas compared to unvented bags (Narayana et al., 2002). Similarly, polybags with pinhead perforations reduced physiological loss in weight (PLW) in ber fruits under ambient conditions.

5.3 Corrugated Fibreboard (CFB) and cushioning materials

CFB boxes with perforated polyethylene liners and cushioning materials like Cassia fistula leaves were superior in maintaining fruit quality (Ramesh and Pal, 2006). This packaging minimized weight loss, maintained anthocyanin content, reduced respiration and ethylene evolution, and enhanced fruit durability during transport and storage. The storability of litchi fruit enhanced during the ambient and cold temperature packed in perforated polyethylene with litchi leaves (Singh et al., 2025).

5.4 HDPE and LDPE packaging

High-density polyethylene (HDPE) films are stronger, less permeable, and more rigid than LDPE, making them suitable for maintaining fruit quality (Manpreet et al., 2009). HDPE and LDPE packaging, with or without micro-perforations, have been shown to reduce PLW, maintain firmness, and extend shelf life in fruits like guava, kinnow, acid lime, and ber (Ramin and Khoshbakhat, 2008; Jadhao et al., 2008; Randhawa et al., 2009).

For guava, HDPE bags performed best among bamboo baskets, wooden boxes, and polyethylene bags, preserving quality at 30 ± 3°C for 12 days. Mangoes in polyethylene bags with limited ventilation delayed ripening and rotting while maintaining quality. Citrus fruits, such as mandarin and acid lime, stored in HDPE or polypropylene bags with coatings like neem oil or wax exhibited higher juice content, reduced spoilage, and longer shelf life (Mahajan et al., 2006; Randhawa et al., 2009; Ramin and Khoshbakhat, 2008).

5.5 Cold storage and pre-treatments

Cold storage combined with proper packaging significantly enhances shelf life. Ber, peach, and guava fruits stored under low temperature in LDPE or shrink-wrapped films maintained higher quality and reduced spoilage compared to ambient storage (Sandeep and Bal, 2003; Alemwati et al., 2011; Parmar et al., 2017). Pre-treatments such as lac-wax, citrashine, or sulphur fumigation further improved storability by reducing PLW and controlling browning (Singh, 2021).

5.6 Recent advances in litchi and guava packaging

Recent studies show that combining chemical treatments with perforated polyethylene or polypropylene bags in ventilated CFB boxes effectively preserves litchi and guava quality. Sulphur padding, ventilated packaging, and modified atmosphere conditions minimized PLW, browning, and rotting while retaining TSS, acidity, ascorbic acid, and anthocyanin content during storage under both ambient and refrigerated conditions (Singh, 2021; Singh et al., 2025; Soudamalla Nagaraju and Banik, 2019).


6. Conclusion

Postharvest treatments significantly improve the shelf life and quality of guava fruits by addressing key issues such as weight loss, decay, browning, and nutritional degradation. Edible coatings like aloe vera gel at 100% or in combinations with extracts effectively reduce PLW, maintain firmness, and extend storage up to 35 days, while ascorbic acid enhances antioxidant protection and marketability for three weeks. SO2 fumigation controls browning but requires residue management, with sulphur padding in packaging proving superior for quality retention. Packaging materials such as LDPE, HDPE, and CFB boxes minimize spoilage and respiration, allowing storage up to 60 days in cold conditions. Overall, integrated approaches like aloe vera gel with packaging or sulphur treatments in perforated polypropylene with CFB boxes maintain optimal physico-chemical parameters, including higher TSS, acidity, ascorbic acid, and sugars, ensuring commercial viability and reduced losses.
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