International Journal of Engineering Inventions
e-ISSN: 2278-7461, p-ISSN: 2319-6491
Volume 15, Issue 4 [April 2026] PP: 35-39

Sustainable management of mango, pineapple and
avocado wastes — some valorization highlights: an updated
overview

Vanya Zhivkova!*
!University of Economics — Varna, blvd “Knyaz Boris 1" 77, 9002 Varna, Bulgaria

Abstract. This updated overview paper aimed to present some current, contemporary valorization highlights
regarding the sustainable management of mango, pineapple and avocado wastes. In this regard, a search was
conducted using relevant keywords only in the Scopus database and only research scientific publications were
selected, as the author did not intend to summarize all available and accessible literature on the topic. There is
a persistent trend to seek ways for the effective valorization and utilization of mango, pineapple and avocado
wastes. A review of the scientific literature revealed that numerous and diverse studies are being conducted
aimed at transforming these waste fruit substances into a potential raw material resource. Achieving
sustainability is a top priority in research.
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L Introduction
In previous publications on fruit waste valorization, the author examined opportunities for mango and
avocado waste utilization [1], as well as some current aspects of pineapple waste utilization [2]. The intention of
the aforementioned works was to periodically supplement, expand and update the latest research trends and
valorization aspects regarding the sustainable utilization of fruit waste [1, 2]. In this regard, the aim of the
current updated overview paper is to present some of the new, contemporary highlights in the sustainable
management of mango, pineapple and avocado wastes, concerning their valorization.

II. Materials and Methods
In order to fulfill the aim, a search was made using relevant keywords in the scientific database Scopus, only
research scientific publications were selected, review articles and book chapters were not included. As in other
works, so in this paper, the author wishes to emphasize that the study does not present a bibliographic
description of the entire scientific output.

I11. Results and Discussion
3.1 Sustainable valorization of mango wastes
As in previous works, and in this updated overview paper, the author believes that it is appropriate for the cited
research articles to be systematized according to the content of some key terms in their titles. For publications
on mango waste valorization used here, such terms presented in Table 1 are: “waste/wastes”, “peel/peels”,
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“seed”, “sustainable”, “utilization”, “valorization”, “kernel”, “residue”.

Table 1. Basic terms in publications’ titles and some valorization highlights on mango wastes.

Key terms Mango wastes valorization highlights Reference
“waste” biochar [3]
“waste” mulch films [4]
“wastes” breweries wastewater [5]

“peel”, “waste” As(IIT) scavenging [6]
“peel”, “waste” antioxidant activity [7]
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“utilization”, “seed”, “waste” edible coating biomaterials [8]
“valorization”, “kernel”, “waste” analysis of different mango kernel 9]
“peel” silage [10]

“peel” soluble dietary fibers [11]

“peel”, “sustainable” sourdough bread [12]
“peel” hydrocolloids — food emulsions [13]

“peel” physicochemical characterization [14]

“peels” physicochemical marker [15]

“peels” encapsulation [16]

“seed” dietary fibre [17]

“kernel” starch — packaging materials [18]

“kernel”, “residue” biochar composite — Cr(VI) adsorption [19]

The research trends highlighted in [1] related to the effective valorization and utilization of mango wastes while
pursuing circular sustainability goals are being further developed and enriched. In the relevant cited scientific
publications (Table 1), various methods, analyses used, and quantitative data from the results obtained are
described.

3.2 Sustainable valorization of pineapple wastes
Regarding pineapple waste, the following terms are noticeable in the titles of the publications cited in this paper:
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“waste”, “peel”, “sustainable”, “utilization”, “management”, “by-products”, “valorization” (Table 2).

Table 2. Basic terms in publications’ titles and some valorization highlights on pineapple wastes.

Pineapple wastes valorization
Key terms highlights Reference

“waste” drying kinetics [20]

“waste” bioactive compounds [21]

“waste” syngas [22]

sustamab{l‘e ’ u,t,llzzatzon ’ regenerated cellulose [23]
waste

“waste” dye biodegradation [24]

“waste” bioethanol [25]

“waste” biogas [26]

“peel”, “waste” solid-state fermentation [27]

“peel”, “waste” energy [28]

“management”, “peel”, “waste” polyphenols — pakchoi soft rot [29]

by-producis N mﬁsmmable ) bromelain 30]
waste

“peel”, “sustainable” chitosan [31]

“peel” edible coatings [32]

“peel” dried peel powder — crackers [33]
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“peel” acetic acid bacterial strain [34]

by-products extracts — coffee phenolics
— combination with milk

»

“valorization”, “by-products” [35]

The utilization aspects regarding pineapple wastes, identified in the previous review of scientific
articles, and noted in [2], show a steady trend of continuation and further development in the current updated
overview. Sustainable pineapple waste management emphasizes the implementation of integrated circular
approaches, which are the basis for successful and effective valorization. A detailed justification of the scientific
methodology used, as well as quantitative data on the research results, can be found in the scientific publications
cited here (Table 2).

3.3 Sustainable valorization of avocado wastes

From the publications selected here on avocado waste, key terms can be identified in the titles as follows:
“waste”, “peel/peels”, “seed/seeds”, “biorefinery”, “sustainable”, “valorization”, “circular”, “residues”,
“by-products” (Table 3).

Table 3. Basic terms in publications’ titles and some valorization highlights on avocado wastes.

Kev terms Avocado wastes valorization Reference
y highlights

“waste” activated bioadsorbent [36]

“sustainable”, “waste” bioelectricity generation [37]

“waste”, “peels” catalyst — biodiesel [38]

“peel”, “biorefinery”,

“sustainable”, “valorization”, bioactive compounds [39]
“waste”

“seed”, “waste” activated carbon — Cr(VI) and Mn(II) [40]

removal

“sustainable”, “waste”, “seeds”’ Cr(VI) adsorption [41]

“peel” catechins [42]

“peels” peels drying and characterization [43]

“seed”, “peel” adsorption of Cd, Hg, Ni, Pb [44]

“seed” Pulsed electric field extraction [45]

“seed” seed starch-based films [46]

“seed” seed powder — adsorbent [47]

“seeds” seeds — drying and characterization [48]

“circular”, “seeds” adsorbents — onboard storage of natural [49]

gas
“residues”’ procyanidins extraction [50]
reszd%fes i ‘susitan?,a ble”, phenolic compounds extraction [51]
valorization
“by-products” biodegradable films [52]

As with the other two fruit wastes considered here, and with avocado waste, precise quantitative data can be
found in the relevant cited scientific papers, the commenting and comparison of which is not the subject of this
updated paper. The various valorization directions marked in Table 3 show that the trend for sustainable
treatment of avocado wastes, which was noted in [1], continues to develop.

Iv. Conclusions
It can be concluded that in this updated overview paper, the study conducted among current scientific
publications proves the relevance and importance of the issue under consideration regarding the sustainable
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valorization of fruit waste, whose representatives are mango, pineapple and avocado wastes, respectively.
Research into the sustainable utilization of mango, pineapple and avocado wastes is numerous and intensive,
and this trend is evident in the diverse research directions for the effective management of the aforementioned
fruit wastes.
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