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1. Executive Summary
Mango is an important fruit in Ethiopia, but postharvest losses of 30-50% occur due to poor
preservation, limited processing, and high perishability. Drying offers an effective solution to
extend shelf life and reduce spoilage. A study evaluated the effects of ripening stage and drying
method on the quality of apple mango chips. Results showed that fully ripe mangoes produced
better-quality chips, particularly when solar dried. Solar drying preserved color, aroma, taste,
flavor, vitamin C, and improved consumer acceptability compared to oven drying. Fully ripe
solar-dried chips recorded the highest sensory scores for color (4.89), taste (4.79), aroma (4.85),
flavor (4.80), and overall acceptability (4.82). The study highlights that ripening stage and drying
method significantly influence product quality. The policy brief recommends promoting
improved solar drying technologies, strengthening fruit value addition, enhancing postharvest
handling, and supporting small-scale processors to reduce losses and increase farmer income in
rural Ethiopia.
2. Context/Introduction
Mango (Mangifera indica L.) is a highly nutritious fruit containing vitamins, antioxidants,
minerals, dietary fiber, and bioactive compounds important for human health (Dhandevi &
Jeewon, 2015; Lebaka et al., 2021). In Ethiopia, mango production supports food security, rural
livelihoods, and local markets. However, it is constrained by significant postharvest losses due to
inadequate storage, transportation, processing, and preservation systems (Mossie et al., 2023).

Teferi and Kassa (2025) noted that high moisture content and seasonal abundance lead to rapid
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spoilage. Drying is identified as an effective preservation method because it reduces moisture,
inhibits microbial growth, and improves shelf stability. Nevertheless, product quality strongly
depends on ripening stage and drying technique. This issue is increasingly important due to
rising postharvest losses, growing demand for processed fruit products, climate variability, and
need for sustainable agro-processing technologies. Improving mango processing can enhance
food security, rural employment, nutrition, and agricultural development in Ethiopia.
3. Findings/Innovation
Using experimental analysis, Teferi and Kassa (2025) evaluated the effects of three ripening
stages (unripe, intermediate, and fully ripe) and two drying methods (solar drying and oven
drying) on the physicochemical and sensory properties of apple mango chips.
3.1 Fully ripe mangoes produce better quality chips
The study found that ripening stage significantly affected the sensory and physicochemical
quality of mango chips. Fully ripe mangoes consistently produced products with superior sensory
characteristics compared with unripe and intermediate-stage fruits. Fully ripe solar-dried mango
chips recorded the highest scores for:
®» Color=4.89 \ /
» Taste = 4.79 [\ =i
» Aroma=4.85 = ey
» Flavor =4.80 Inermedinte Sol
® Overall acceptability = 4.82

The improved sensory quality was

associated with higher sweetness, lower
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acidity, and enhanced aroma compounds Figure 1. Effects of the interaction between
formed during ripening. ripening stages and drying methods on
Sensory Properties of Mango Chips

3.2 Solar drying better preserves nutrients and sensory quality

The findings demonstrated that solar drying preserved nutritional quality better than oven drying.
Solar-dried samples retained higher protein and vitamin C contents than oven-dried samples.

The highest vitamin C content (34.29 mg/100 g) was observed in unripe solar-dried mangoes,
while the lowest vitamin C content (10.17 mg/100 g) occurred in fully ripe oven-dried samples.

Solar drying also improved:



Color retention,
Flavor,

Aroma,
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Taste and overall acceptability.

The study indicated that gentler drying temperatures during solar drying reduced nutrient

degradation and maintained product quality more effectively than oven drying.

3.3 Ripening and drying affect physicochemical characteristics

The study reported significant variations in: Fig. 2. Effects of ripening stages on
®» Moisture content, proximate properties of dried mango chips
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solids and sweetness levels, while unripe

samples showed higher acidity levels. These Figure 3. Effects of ripening stages on pH
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3.4 Improved drying technologies can reduce postharvest losses
The research demonstrated that improved drying technologies can:

= Reduce postharvest spoilage,

® Improve shelf life,



®» Increase market opportunities,
®» Support agro-processing industries, and
= Increase farmer income.
Solar drying was identified as especially suitable for developing countries because it is
affordable, energy-efficient, and environmentally sustainable.
4. Policy Options/Recommendations
Option 1: Promote improved solar drying technologies
Recommended actions
®» Support local manufacturing of improved solar dryers.
®» Provide subsidies and affordable credit for small-scale processors.
= Train farmers and cooperatives on improved drying practices.
® Integrate solar drying technologies into agricultural extension programs.
Expected benefits
®» Reduced postharvest losses,
= Improved product quality,
®» Better nutrient retention,
®» Lower processing costs,
®» Environmentally sustainable food preservation.
Option 2: Strengthen mango value addition and agro-processing
Recommended actions
* Establish community-based fruit processing centers.
* Improve packaging and branding systems for dried mango products.
* Facilitate market linkages for processors and cooperatives.
* Encourage private investment in agro-processing industries.
Expected Benefits
* Increased farmer income,
* Improved market competitiveness,
* Higher export opportunities,
* Expanded rural employment.
Option 3: Improve national postharvest management systems

Recommended actions



< Develop national postharvest management strategies.

< Improve transportation and storage systems.

< Establish quality standards for dried fruit products.

< Promote awareness of food loss reduction technologies.
Expected benefits

< Reduced food waste,

< Improved food security,

< Better nutritional outcomes,

< Enhanced food safety and quality.
Option 4: Support research and capacity building
Recommended actions

® Increase funding for food processing research.

®» Support universities and research institutions.

® Train youth and women in fruit processing enterprises.

= Encourage innovation in low-cost food preservation technologies.
Expected benefits

< Increased technical expertise,

< Innovation in agro-processing,

< Sustainable rural development,
% Job creation opportunities.
5. Implementation Considerations
Although solar drying technologies offer substantial benefits, implementation may face several
challenges, including:

® Limited financial resources,

®» Inadequate technical knowledge,

®» Poor infrastructure,

= Limited access to improved drying equipment, and

®» \Weak market systems.
To address these challenges:

* Government institutions should provide technical support and financial incentives,

* Development agencies should support capacity building, and



* Universities should strengthen research-extension partnerships.
Public-private partnerships can also improve technology dissemination and market access for
processed mango products.
6. Conclusion
The findings clearly show that ripening stage and drying method significantly affect the quality,
nutritional value, and consumer acceptability of dried apple mango chips. Fully ripe mangoes
dried using solar drying produced superior products with better sensory attributes and higher
nutrient retention. Promoting improved solar drying technologies and strengthening value-added
fruit processing systems can greatly reduce postharvest losses in Ethiopia while enhancing food
security, farmer income, nutrition, and rural economic development. Therefore, policymakers
and development partners should prioritize sustainable mango preservation and processing
technologies within national agricultural and food security strategies.
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