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Abstract. Adding value and extracting benefits from fruit wastes is 
consistent with sustainable perspectives and circular concepts. This paper 
aimed to present some current highlights related to the latest research 
valorization aspects regarding the search for avenues and opportunities for 
utilization of banana, avocado and mango wastes. To fulfill the set goal, a 
specific search was conducted for relevant keywords in scientific databases; 
a descriptive approach was used. The objective of the present paper 
formulated in this way allows to track the progress at some intervals in terms 
of renewing and updating the latest scientific achievements related to the 
successful efficient valorization of banana, avocado and mango wastes.  

1 Introduction 
The current treatment of fruit wastes, including banana, avocado and mango wastes, calls for 
an increasing discussion of the possibility of considering these waste materials as potential 
resources to which sustainable approaches could be applied with a view to their effective 
valorization. Circular perspectives for future sustainability, for example, in conjunction with 
the development and eventual implementation of biorefinery strategies to add value to 
banana, avocado and mango wastes are part of contemporary environmental concepts of 
seeing fruit waste as a possible source of benefit generation [1 – 9]. 

The purpose of this paper is to briefly present some current highlights of the latest 
valorization aspects related to conducting research on the utilization of banana, avocado and 
mango wastes. 

2 Materials and methods 
A search was carried out on keywords “banana waste”, “avocado waste” and “mango waste” 
among the most recent scientific publications in the specialized literature; the descriptive 
approach was used to prepare the present paper. Out of the scope of this work remained the 
articles in press, book chapters, as well as the detailed bibliographic description of all 
available information in the various scientific databases. The goal set in this way allows the 
research on the specified keywords to be periodically updated, expanded and enriched. 
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3 Results and discussion 
The author thinks it is appropriate to present the publications cited in the paper in a 
summarized form according to some basic terms related to the subject under consideration, 
concerning the utilization of wastes from three specific fruits, and contained in the titles of 
the articles or presented as keywords, alone or as part of a word combination (Table 1). 

Table 1. Summarization of the publications used in this paper by the 
presence of some basic terms. 

Basic terms Reference 

presented in the article’s title: 

“waste/wastes” [4], [7], [8], [10 – 17] 

“peel/peels” [3], [8], [9], [13 – 15], [18 – 27] 

“seed/seeds” [16], [27 – 30] 

“skin” [30] 

“stone” [31] 

“kernel” [17] 

“by-product/by-products” [1], [2], [5], [6], [25] 

“biorefinery/biorefineries” [4], [6], [11] 

“sustainable” [4], [12], [15], [18] 

“utilization” [6] 

“valorization” [8], [10], [17] 

“valorizing” [19] 

contained among the keywords: 

“waste/wastes” [11], [12], [15], [18 – 20], [30], [31] 

“peel/peels” [7 – 9], [13], [14], [21], [23], [25 – 27] 

“seed/seeds” [5], [7], [27] 

“kernel” [7] 

“by-product/by-products” [2], [5] 

“biorefinery” [6], [11] 

“sustainable” [4], [15], [30] 

“sustainability” [12], [20] 

“utilization” [2], [5], [15], [20] 

“valorization” [1], [8] 
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As is clear from the data presented in Table 1, the following terms occur simultaneously 
in the titles of cited sources and are also present as keywords: “by-product/by-products” [2], 
[5]; “sustainable” [4], [15]; “biorefinery/biorefineries” [6], [11]; “valorization” [8]; 
“peel/peels” [8], [9], [13], [14], [21], [23], [25 – 27]; “waste/wastes” [11], [12], [15]; 
“seed/seeds” [27]. 

Some of the most recent research highlights related to the possibilities of utilization of 
banana, avocado and mango wastes are systematized in Table 2. 

Table 2. Some highlights of banana, avocado and mango waste utilization. 

Some current highlights Reference 

Banana waste utilization highlights 

steam gasification [10] 

biochar [13] 

activated carbon [18] 

rutin extraction [19] 

adsorbents [21] 

Ca-biocomposites [22] 

biodegradable film [23] 

poultry feed [27] 

Avocado waste utilization highlights 

biorefinery [11] 

Cu2O nanoparticles synthesis [15] 

cellulose-rich filler for gelatin-based films [16] 

carbon quantum dots [24] 

poultry feed [27] 

bioadsorbents [30] 

Mango waste utilization highlights 

vegan leather bags – consumer consumption [12] 

antibacterial film [14] 

different mango kernel comparison [17] 

antioxidant and antimicrobial activities [20] 

antioxidant, enzymatic, and antimicrobial activity [25] 
antioxidant activity, total phenolic content, and total 

flavonoid content [26] 

throated downdraft gasification [28] 

3D anode [29] 

biosorbent [31] 
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From the table 2, it can be seen that the research directions in which scientists are working 
intensively in search of possible ways to utilize banana, avocado and mango wastes are 
diverse. Research trends are also related to outlining perspectives and challenges 
accompanying the processes of effective ecological valorization of these fruit wastes. 

4 Conclusion 
The scientific publications used here give reason to conclude that the proper and successful 
management of banana, avocado and mango wastes is related to the application of integrated 
approaches based on circular principles and long-term sustainable goals. Achieving 
ecological valorization efficiency could be accomplished both by reducing the total amount 
of fruit waste generated and by developing and implementing various complex strategies to 
add value to these materials and turn them into a useful resource from which they can be 
realized great benefits in various aspects. 
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