Cos AgriCos e-Newsletter

i e-Newsletter  Open Access Multidisciplinary Monthly Online Magazine
ISSN: 2582-7049 Volume: 05 Issue: 09 September 2024 Article No: 01

Mitigating Loss through Effective Postharvest Handling of Vegetables and Fruits

Adediran B. I. and Onyegbula A. F.
Research Officer, Department of Perishable Crops Research. Nigerian Stored Products Research Institute,
llorin, Nigeria

SUMMARY

Reducing fruit and vegetable postharvest losses is a very efficient method of combating poverty,
guaranteeing food security, and preserving the quality of the produce. This review examines the key factors
leading to postharvest losses of vegetables and fruits and explores ways to minimize these losses. It covers
essential aspects such as proper harvesting techniques, effective storage conditions, and advanced processing
methods. The importance of managing temperature, humidity, and using appropriate packaging to prevent
spoilage and maintain freshness is emphasized. Additionally, the review underscores the need for a
comprehensive approach to postharvest handling to minimize food wastage and improve the effectiveness of the
supply chain.

INTRODUCTION

The quantifiable decline in food production quantity and quality from harvest to consumption is known
as postharvest loss (PHL) (Kader, 2002; Kiaya, 2014). Food losses in the food supply chain occurs during the
stages of production, postharvest, and processing, resulting in significant economic losses due to decreased edible
food mass or nutritional value (Gross et al., 2000; Parfitt et al., 2010; FAO, 2013). The FAO's 2019 report shows
that daily, more than 820 million people experience hunger, with 2 billion facing food insecurity, with children,
indigenous groups and women, being particularly vulnerable. Fresh fruits and vegetables are significant
horticultural crops consumed in advanced and developing countries that are essential for our diets due to their rich
array of colors, flavors, nutritional benefits, and health benefits. These natural treasures are not only visually
appealing but also contribute to reduced risks of diseases like cancer and heart ailments. (Gustavsson et al., 2011).
The nutritional and functional attributes of fruits and vegetables, such as vitamins, minerals, and phytochemicals,
determine their true value and are crucial for postharvest handling (Kyriacou and Rouphael, 2018). A report from
Sub-Saharan Africa discovered that vegetable and fruits production is estimated at 230 million tons annually but
postharvest losses, ranging from 5% to 50% and 25% to 50% in developing and developed countries respectively,
pose economic, social, and ecological burdens, necessitating improved practices and innovative solutions
(Gustavsson et al., 2011; FAO, 2011; Buzby et al., 2014).

To increase the shelf life of vegetables and fruits after harvest, post-harvest handling processes
including cleaning, grading and sorting, pre-cooling, packing, storing, and transportation are crucial (Pokhrel,
2021). Appropriate postharvest handling, transportation, packaging, and storage procedures are crucial to
minimizing these losses. Effective solutions ensure that fruits and vegetables remain appetizing until they reach
the consumers while also reducing the amount of post-harvest loss.

Factors/causes of postharvest losses of fruits and vegetables
Biological factors.

Vegetable and fruit losses during the post-harvest phase are largely ascribed to bacterial and fungal
infections. They are easily attacked by these organisms because of their succulent nature. (Elias et al. 2010;
Bancal and Ray, 2022).

Following harvesting, vegetables and fruits is often vulnerable to cross-contamination by rotting germs
from other produce as well as from the boxes, crates, baskets, or trucks into which it has been packaged. In
developing nations, biological deterioration is the primary cause of postharvest loss, according to Hodges et al.
(2011). Produce can sustain major losses due to damage from insects and rodents during transit and storage (Alao,
2000).

Environmental factors.
Temperature: Excessive heat speeds up the respiration of fruits and vegetables, which causes the
interior tissues to break down. Poor temperature control can cause chilling injuries or expedite ripening and
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spoiling (Yahaya and Mardiyya, 2019). Because most variables that degrade or lower the quality of food do so
more quickly at higher temperatures, higher temperatures shorten the storage life of horticulture produce and
generate larger losses in a given amount of time (Atanda et al., 2011).

Humidity: high relative humidity can drive microbial growth and cause serious damage to produce; low relative
humidity can lead to dehydration and weight loss; with the exception of onions and garlic, fresh horticultural
goods should be stored in an environment with high relative moisture loss and wilting; dry or dehydrated products
should be stored in an environment with low relative humidity to avoid absorbing moisture to the point where
mold grows. (Atanda et al., 2011).

Handling and mechanical factors.

Bruising and cuts during harvesting, transportation, and storage can increase the risk of microbial
infections, physical damage and decay in fruits and vegetables (Snowdon, 1988; Alzamora et al., 2000).
Harvesting before proper maturation can negatively impact shelf life, quality, nutritional value, and economic
value, leading to the loss of unfit products. Picking fruits at the right time of maturation improves quality and
reduces the risk of PHL (Kader, 1995; Mebratie et al., 2015; Azabagaoglu, 2018).

Physiological factors.

Ethylene Production: Some fruits produce ethylene, a ripening hormone, which can accelerate the
ripening and senescence of other nearby produce.
Water Loss: Loss of freshness and wilting can result from transpiration.

Socio-Economic Factors.

Postharvest losses can be caused by various social and economic factors, including inadequate policies,
inefficient resources, lack of knowledge about food preservation and processing technologies, inefficient
commercialization systems, and insufficient government agencies, as well as a lack of credit policies (Flores,
2000).

Technological Factors

Inadequate Preservation Techniques: Not having access to contemporary preservation methods such as
refrigeration or storage in a controlled atmosphere. Technological losses include improper handling during
transportation, improper storage conditions, cultural customs, and unfavorable weather, all of which can hasten
the rate of product deterioration and cause weight loss due to dehydration. (Flores, 2000)
Poor Packaging: Asmaru et al. (2013) reported that postharvest loss of horticulture crops can be caused by
inadequate storage facilities and unsuitable packaging materials, both of which can exacerbate spoilage.

Strategies for reducing postharvest losses of fruits and vegetables.

Appropriate harvesting and post-harvest treatments can minimize the extent of post-harvest loss in
vegetables and fruits. The primary element influencing product quality and shelf life is ripening during harvest.
For financial considerations, some farmers do, nevertheless, harvest immature crops. Unripe fruits can develop
undesirable characteristics like high acidity and low sugar via the ripening, and they are more vulnerable to
mechanical injury and deterioration. Conversely, overripe fruits lose their freshness quickly, both over ripened or
under ripened fruits are more prone to physiological disorders (Elik et al., 2019). Harvesting vegetables at cooler
periods of the day once they reach their ideal size but yet tender is advisable. The harvested produce should be
moved right away to the packing shade. Harvesting during the hottest part of the day typically causes raised field
heat of the produce causing it to shrivel and wilt while immediately following or during rains vegetables should
not be harvested since this produces an environment that encourages the growth of microbes (Negasa and Soruma,
2021). Harvesting methods may result in losses as well. When readily perishable commodities, like fruits and
vegetables, are subjected to many treatments, the losses escalate. Farmers may also lack storage containers before
or after the harvesting process, which increases the risk of mechanical damage during harvesting and potential
losses (Elik et al., 2019).

Postharvest strategies involve transportation, sorting, grading and cleaning, packaging, storage and
marketing. In most developing countries, fresh vegetables and fruits are generally packed and transported in
plastic crates, bamboo baskets, nylon sacks, or plastic bags and this is often done in an unpackaged form (Akanbi
and Ajala, 2021). Proper cooling and temperature control are essential to slow down respiration, physiological and
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biochemical activities and spoilage of the vegetables and fruits prior to transportation (Zhang et al. 2023). Sorting
and grading are crucial postharvest management processes for fruits and vegetables, this involves removing
damaged or diseased ones from healthy ones for marketing and storage. Proper cleaning and sanitation are
essential for controlling diseases and preventing food-borne illnesses while grading categorizes vegetables and
fruits based on shape, size, color, and internal characteristics. This helps handlers store, transport, and handle
fruits efficiently. Grading also helps remove overripe and unripe fruits, as overripe fruits produce ripening
hormones. The terms sizing and grading are sometimes used synonymously (Pokhrel, 2021). Using appropriate
packaging materials can protect produce from physical damage and contamination (Popa and Belc, 2007). For
example, modified atmosphere packaging (MAP), ethylene inhibitors or absorbers can extend shelf life by altering
the gas composition around the produce and by delaying ripening and of fruits and vegetables ((Oluwafemi et al.,
2013; Banga et al., 2019). Information is also key to postharvest loss management. Proper education and training
should be given to farmers, handlers, marketers and retailers on best practices in postharvest handling and
management (Kader, 2012; Kitinoja and Tokala 2018).

CONCLUSION

From this review it is can be concluded that PHL is mostly due to inappropriate uses of packaging
materials, inadequate preservation techniques, inefficient resources, social and economic, physiological, handling
and mechanical, biological and environmental factors. Improving the pre-harvest activities, harvest system, and
postharvest handling is key to minimizing the problem of PHL. Reducing PHL might be crucial in eradicating
severe hunger and malnourishment among the expanding population by generating food supply and enhancing
food stability, accessibility and consumption.
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