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Abstract: Insects that are edible are becoming more widely acknowledged as a nutritious and sustainable substitute protein
source that promotes economic growth, environmental sustainability, and food security. However, proper collecting and
preservation methods that guarantee quality, safety, and a longer shelf life are crucial to the successful use of insects for human
consumption. The literature on traditional and contemporary techniques for gathering and preserving edible insects in various
parts of the world is critically examined in this study. In terms of species specificity, efficiency, and ecological impact, collection
methods such handpicking, netting, light trapping, and harvesting from natural habitats are examined. The efficacy of various
preservation techniques, such as sun drying, oven drying, smoking, freezing, fermenting, roasting, and new technologies like
vacuum packaging and freeze-drying, in preserving nutritional value, sensory qualities, and microbiological safety, is assessed.
The review also emphasizes how preservation methods affect micronutrient retention, lipid stability, and protein quality.
Regulatory frameworks, consumer acceptability, standardization, and hygiene issues are also discussed. This study identifies
research gaps for better post-harvest treatment of edible insects and offers insightful information about optimal practices by
combining current knowledge. The results are intended to aid in the creation of insect-based food systems that are sustainable,
scalable, and safe for both conventional consumption and industrial use.
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1. INTRODUCTION

The need for sustainable and nutrient-dense food sources has increased due to the world's population growth and the growing
strain on natural resources. Significant environmental problems, such as high greenhouse gas emissions, excessive water use, and
land degradation, are linked to conventional cattle agriculture. Because of their excellent feed conversion efficiency, rich
nutritional profile, and relatively small environmental impact, edible insects have become an attractive alternative protein source.
In many parts of Asia, Africa, and Latin America, insects like crickets, grasshoppers, mealworms, silkworms, and palm weevil
larvae have long been eaten. These insects are now becoming more popular in developed nations.

In addition to their nutritional worth, edible insects' effective integration into commercial food systems and human diets depends
on how they are collected, handled, and preserved. While preservation procedures are essential for prolonging shelf life,
preserving nutritional quality, and guaranteeing microbiological safety, collection techniques have an impact on species selection,
yield, safety, and ecological sustainability. In rural and indigenous areas, traditional methods like handpicking, sun drying,
smoking, and roasting are still frequently employed. However, modern preservation techniques like freezing, oven drying, freeze-
drying, fermentation, and vacuum packaging have been adopted due to the growing commercialization and scale of insect
farming.

Even while there is a rising interest in edible insects, there are currently few defined criteria for collecting and preservation, and
post-harvest techniques vary greatly between areas. Nutrient losses, lipid oxidation, microbiological contamination, and
decreased customer acceptance can all arise from inadequate handling and inappropriate preservation.
Additionally, a large number of current research concentrate on the nutritional makeup of edible insects, whereas systematic

assessment of collection and preservation methods and their effects on food safety and quality has received relatively little
attention.
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The aim of this review is to comprehensively analyze and synthesize available literature on the techniques used for the collection
and preservation of edible insects intended for human consumption. The scope of the review includes traditional and modern
harvesting methods, preservation and storage techniques, and their effects on nutritional value, sensory characteristics, and safety
parameters. Additionally, the review seeks to identify knowledge gaps and challenges related to standardization, hygiene,
scalability, and regulatory considerations in insect-based food systems.

This article is organized so that the global importance and nutritional potential of edible insects are covered first, then gathering
methods are thoroughly examined. The parts that follow concentrate on preservation techniques and how they affect safety and
quality. The review's conclusion highlights present issues, potential avenues for future research, and the potential contribution of
better post-harvest procedures to the safe and sustainable use of edible insects.

2. METHODOLOGY

2.1. Literature Search Strategy

To find pertinent research on the gathering and preservation of edible insects meant for human consumption, a thorough literature
search was carried out. To guarantee thorough coverage of peer-reviewed literature, major scientific databases such as Scopus,
Web of Science, PubMed, ScienceDirect, Google Scholar, and SpringerLink were consulted. To ensure uniformity in the
interpretation of the data, the search was restricted to English-language publications.

Edible insects, insect harvesting, collection methods, preservation techniques, drying, freezing, fermentation, post-harvest
treatment, nutritional quality, and food safety were among the search terms and keywords that were employed in different
combinations with Boolean operators (AND/OR). In order to find other pertinent studies that were missed in the first search,
reference lists of the chosen publications were further examined.

2.2. Inclusion and Exclusion Criteria

Studies were selected based on predefined inclusion and exclusion criteria. Articles were included if they:
(i) focused on edible insect species consumed by humans,

(ii) reported methods of collection, harvesting, preservation, or storage,

(iii) evaluated the impact of these methods on nutritional quality, safety, or shelf life, and

(iv) were original research articles, review papers, or authoritative reports.

Studies were excluded if they:

(i) focused exclusively on insects used for animal feed,

(i) lacked sufficient methodological details,

(iii) were not accessible in full text, or

(iv) were opinion pieces, editorials, or non-scientific publications.

2.3. Data Extraction and Analysis

A structured data extraction strategy was used to methodically collect pertinent information from the chosen studies. Insect
species, geographical location, methods of collection, preservation, processing conditions, and documented impacts on
microbiological quality, sensory characteristics, and nutritional composition were among the extracted data. Comparative data
between various preservation methods were gathered where appropriate.

To find common patterns, benefits, drawbacks, and gaps in current procedures, the gathered data was qualitatively summarized. A
quantitative meta-analysis was not carried out due to variations in study design, insect species, and analytical techniques. Rather,
a narrative synthesis was used to offer a comprehensive summary of existing research and new methods.

2.4. Ethical Considerations and Use of Al Tools

There was no human or animal experiments included in this review; it was solely based on previously published literature. There
was no need for ethical approval. Al-assisted language tools did not change scientific substance or data interpretation; instead,
they were only utilized to improve grammar and intelligibility.

3. MAIN TEXT

3.1. Global Diversity and Importance of Edible Insects

Over 2,000 species of edible insects are known to be used in traditional diets across the globe, making them a very diverse group
of organisms. Termites, ants, palm weevil larvae, mealworms (Tenebrio molitor), crickets (Acheta spp.), grasshoppers (Locusta
spp.), and silkworm pupae (Bombyx mori) are among the species that are frequently eaten. These insects are prized for their vital
amino acids, unsaturated fatty acids, vitamins, minerals, and high-quality protein. On a dry weight basis, a number of studies
consistently show protein levels between 35 and 70%, while there is variance according on species, developmental stage, and
processing technique.

Post-harvest techniques have a significant impact on the commercialization and adoption of edible insects notwithstanding their
nutritional potential. Food safety, shelf life, and consumer perception are all influenced by collection and preservation methods in
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addition to product quality. Therefore, including edible insects into sustainable food systems requires an awareness of these
methods and their improvement.

3.2. Techniques for the Collection of Edible Insects
3. 2. 1. Traditional Collection Methods

Many rural and indigenous groups continue to rely heavily on traditional collection methods. There are several reports of
techniques like handpicking, shaking vegetation, excavating nests, and gathering insects drawn to light sources. When used
sustainably, these methods are inexpensive, species-specific, and eco-friendly. However, their labor-intensive nature and strong
reliance on seasonal availability restrict their scalability.

Research shows that while light trapping is frequently employed for flying insects like termites, manual collecting works well for
large-bodied insects like grasshoppers and beetle larvae. These techniques reduce mechanical damage and maintain insect
integrity, but they frequently lack basic hygiene procedures, which raises the possibility of contamination.

3. 2.2 Modern and Semi-Industrial Harvesting Techniques

Controlled harvesting methods have been adopted as insect farming has grown. These consist of automated collecting systems,
temperature-induced immobilization, and mechanical separation. Modern processes are more efficient, consistent, and hygienic
than traditional approaches. But they need technical know-how and infrastructure investment, which might not be available in
low-income areas.

Comparative research indicates that when combined with prompt post-harvest processing, farm-based harvesting lowers microbial
burden and physical damage. However, issues with sustainability and energy consumption still exist, underscoring the necessity
of improved harvesting practices.

4.1. Preservation Techniques for Edible Insects
4.1.1. Drying Methods

Due to its ease of use and efficiency in lowering moisture content, drying is one of the most popular preservation techniques.
Although sun drying is frequently used, it is quite unpredictable and prone to environmental contamination. Better control and
consistency are provided by oven and hot-air drying, however heat-induced protein and vitamin breakdown may result.

According to recent research, freeze-drying is better at maintaining sensory and nutritional characteristics, especially color and
texture. However, widespread use is restricted by its exorbitant cost. Although the ideal temperature and duration vary depending
on the species, the research generally agrees that drying greatly increases shelf life.

4.1.2. Thermal Processing Techniques

Smoking, boiling, and roasting are common preparation and preservation techniques. Thermal processing enhances palatability
and successfully lowers microbial load. On the other hand, lipid oxidation and the loss of heat-sensitive micronutrients might
result from extreme heat.

Short-duration roasting preserves more nutrients than long-term boiling, according to comparative studies. Smoking extends shelf
life and improves flavor, but if done improperly, it can add polycyclic aromatic hydrocarbons, suggesting a trade-off between
safety and preservation effectiveness.

4.1.3. Cold Storage and Freezing

In commercial insect processing, freezing is becoming more and more common. It successfully inhibits enzymatic activity and
microbiological development, maintaining nutritional quality. Although textural changes may occur upon thawing, studies
generally find negligible protein breakdown during frozen storage.

Freezing's primary drawback is its need on ongoing cold-chain infrastructure. This makes it less appropriate for small-scale
manufacturers and limits its application in areas with poor access to electricity.

4.1.4. Fermentation and Emerging Technologies

Fermentation is becoming more popular as an inexpensive preservation technique that increases digestibility and shelf life.
Products made from fermented insects have improved flavor profiles and lower microbiological hazards. However, there is still a
dearth of standardized fermentation techniques and little study in this field.

[JNRD2601192 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) b729



https://ijnrd.org/
http://www.ijnrd.org/

JNRD

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD)
© 2026 IJNRD | Volume 11, Issue 1, January 2026 | ISSN: 2456-4184 | INRD.ORG

-

Vacuum packaging, modified environment packaging, and irradiation are examples of emerging technologies that have the
potential to increase shelf life without sacrificing quality. However, governmental approval and consumer acceptance continue to

be major obstacles.

4. IMPACT OF COLLECTION AND PRESERVATION ON NUTRITIONAL AND SAFETY ATTRIBUTES

The reviewed research consistently show that the final nutritional composition of edible insects is influenced by both collecting
and preservation techniques. Inadequate drying may encourage microbial growth, while mechanical damage sustained during
harvesting may hasten lipid degradation. Proteins and micronutrients are best preserved by methods like freeze-drying and
freezing, while smoking and sun drying exhibit more variability.

Food safety is always a big worry, especially when using conventional techniques. To guarantee safe consumption, a number of
studies highlight the necessity of enhanced hygiene, standardized procedures, and risk assessment. However, because of regional

variations and species diversity, there is a lack of agreement on global best practices.

5. COMPARATIVE SUMMARY OF TECHNIQUES
. - Nutritional | Safety & Key Key
Technique Type Efficiency Cost Retention Hygiene | Advantages | Limitations
I . Low-— : Low-— ;F))eecglfiz _ Labor-
Handpicking Collection Moderate Low High Moderate minimal mtenswe_, poor
. scalability
equipment
Effective Seasonal, non-
Light trapping Collection Moderate Low High Moderate for flying !
. selective
insects
Netting/Shaking . . Simple, low | Environmental
vegetation Collection Moderate Low High Moderate damage dependence
Farm-based Scalable Requires
mechanical Collection High High High High able, | e
h . hygienic infrastructure
arvesting
Traditional Nutrient loss,
Sun drying Preservation | Moderate | Very Low | Moderate Low | ' | contamination
ow energy risk
Oven/Hot-alr Preservation High Moderate Modgrate— High Contfo_lled Heat-_sensmve
drying High conditions nutrient loss
Py . . . . Very Best quality Expensive,
Freeze-drying Preservation | Very High | Very High | Very High High retention limited access
Improves Risk of
Roasting/Smoking | Preservation | Moderate Low Moderate | Moderate | flavor, shelf oxidation,
life PAHSs
Preserves .
Freezing Preservation High High High V_ery nutrients Cold-chain
High well dependence
Improves Lack of
Fermentation Preservation | Moderate Low High High digestibility, R
standardization
flavor
Vacuum/MAP Moderate— Ver Extended Cost,
. Preservation High . High ey . regulatory
packaging High High shelf life SSUES

Note: Efficiency, cost, and retention are based on comparative synthesis across multiple studies rather than a single dataset.
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Figure 1 (recommended): Flow diagram of post-harvest handling and preservation pathways for edible insects.
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Such visual tools can simplify complex comparisons and enhance clarity for readers.

6. KNOWLEDGE GAPS AND RESEARCH CHALLENGES

Despite tremendous advancements, there are still a lot of gaps in the literature. Recurrent problems include inadequate data on
micronutrient stability, a lack of standardized processing conditions, and limited long-term storage research. Additionally, many
traditionally consumed insects are underrepresented since most research concentrate on a small number of commercially
successful species.

Harmonized approaches, life-cycle assessments, and the integration of old knowledge with contemporary technologies should be
the top priorities for future study.

Conclusion

As a nutrient-dense and sustainable substitute for traditional protein sources, edible insects are becoming more widely
acknowledged. Appropriate collection and preservation techniques are crucial to their successful incorporation into commercial
food systems and human diets. Due to their affordability and ease of use, traditional harvesting techniques like handpicking and
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light trapping are still commonly used in rural areas, whereas more efficient, hygienic, and scalable modern harvesting
technologies are found on farms. In a similar vein, preservation techniques like drying, roasting, freezing, and fermentation are
essential for prolonging shelf life, preserving nutritional value, and guaranteeing microbiological safety.

This review emphasizes how the nutritional makeup, sensory characteristics, and safety of edible insects are directly impacted by
the methods used for collecting and preservation. Even while contemporary technologies like vacuum packaging, controlled
fermentation, and freeze-drying exhibit encouraging outcomes, issues with infrastructure, cost, standardization, and customer
acceptability still exist. There are still gaps in our knowledge, especially when it comes to the long-term storage of fewer
researched insect species, optimizing preservation parameters, and creating post-harvest procedures that are universally
applicable.

In order to produce edible insects that are safe, scalable, and sustainable, the synthesis of recent literature highlights the necessity
of integrated approaches that combine traditional knowledge with contemporary technology. Future studies should concentrate on
developing uniform handling and preservation protocols, evaluating how different techniques affect nutrient safety and retention,
and investigating cutting-edge preservation technologies appropriate for both industrial and small-scale producers. Promoting
edible insects as a dependable, sustainable, and culturally acceptable food source globally will require addressing these issues.
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