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Abstract 

on. That9s why 

building a sustainable future. When it comes to food sustainability, there9s been much progress 

there isn9t any specific EU legislation or a sustainability framework concerning the topic of food 

there9s high market profitability in banana peel production and distribution. 



Introduction 

The Earth9s population is on the rise, projected to reach 9.8 billion by 2050 (United Nations). 

However, there hasn9t been much 

Banana peels aren9t the only ones that 

https://pubmed.ncbi.nlm.nih.gov/35051620/
https://pubmed.ncbi.nlm.nih.gov/31400601/
https://pubmed.ncbi.nlm.nih.gov/32035601/
https://pubmed.ncbi.nlm.nih.gov/32035601/
https://pubmed.ncbi.nlm.nih.gov/36140881/
https://pubmed.ncbi.nlm.nih.gov/34443647/
https://pubmed.ncbi.nlm.nih.gov/34443647/
https://pubmed.ncbi.nlm.nih.gov/37743323/


Brief History of Banana Origins and 
Cultivation 

http://www.bananenzeug.ch/wp-content/uploads/2018/06/banana-plantain-overview.pdf
https://www.tandfonline.com/doi/abs/10.1080/10408390701764344
https://link.springer.com/article/10.1007/s13197-012-0861-2#ref-CR140


today, it wasn9t until the 

Moreover, scientists still don9t know the exact time 

, that9s 

 

The term <banana republic= we use today came from

in Latin America back in the 19209s. 

https://www.pnas.org/doi/abs/10.1073/pnas.1102001108
https://www.journals.uchicago.edu/doi/pdf/10.1086/358684
https://pubmed.ncbi.nlm.nih.gov/26832306/
https://www.researchgate.net/publication/352699800_Genetic_diversity_and_structure_of_Musa_balbisiana_populations_in_Vietnam_and_its_implications_for_the_conservation_of_banana_crop_wild_relatives
https://academic.oup.com/aob/article-abstract/109/5/937/140307
https://library.oapen.org/bitstream/handle/20.500.12657/89403/9780814765005_WEB.pdf?sequence=1#page=56
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0022
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0022


who wouldn9t back down. 

US wasn9t elated by this news. Supported by huge donations from Chiquita Brands 

 

banana9s 

become the world9s top exporters between 

–

–

https://www.asil.org/insights/volume/6/issue/4/us-eu-banana-dispute
https://openknowledge.fao.org/server/api/core/bitstreams/335d6aa0-cec3-4350-9d78-6b230ffd3859/content
https://openknowledge.fao.org/server/api/core/bitstreams/335d6aa0-cec3-4350-9d78-6b230ffd3859/content
https://www.fao.org/economic/est/est-commodities/oilcrops/bananas/bananas/en/


 

it9s considered to be the most crucial foliar disease of bananas.

it9s

https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0044
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0044
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0021
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0057
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0057
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0061
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0033
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10331#ppp310331-bib-0033
https://www.sciencedirect.com/science/article/abs/pii/S1164556319303516


Banana Plant Waste

The banana plant produces waste that9s 80% of its mass.

It9s estimated that 

 

It wasn9t until the last few years, when the words <sustainability=, <green tech= and <biomass= 

https://link.springer.com/article/10.1007/s13197-012-0861-2#ref-CR82
https://link.springer.com/article/10.1007/s13197-012-0861-2#ref-CR8
https://www.sciencedirect.com/science/article/pii/S003295920400041X
https://www.sciencedirect.com/science/article/abs/pii/S0016236122026254


Among the goals, there9s the importance of building sustainable 

It9s vital to note that even though some papers refer to 

, it9s unclear if this claim can be applied 

https://sdgs.un.org/2030agenda
https://sdgs.un.org/2030agenda
https://link.springer.com/article/10.1007/s13197-012-0861-2#ref-CR148
https://link.springer.com/article/10.1007/s13197-012-0861-2
https://link.springer.com/article/10.1007/s13197-012-0861-2#ref-CR138
https://link.springer.com/article/10.1007/s13399-022-02306-6/figures/3


 

 

 

https://link.springer.com/article/10.1007/s13399-022-02306-6
https://pubs.acs.org/doi/full/10.1021/acs.langmuir.8b01319


 

https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR22
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR24
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR24
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR25
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR34
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR34
http://14.139.185.57:8080/jspui/bitstream/123456789/2115/1/40_1-2_31-34_0971-636X.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0960852407006888?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/B9780128229095000241
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR42


 

People9s interest and drive to consume many products puts a strain on our planet9s resources. If 

As we9ve seen, there are many uses of banana waste by

https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR40
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR20
https://link.springer.com/article/10.1007/s13399-022-02306-6#ref-CR17


the peel9s nutritional 

Banana Peels: An In-depth Analysis of its 
Nutritional Content

 

hey9re

α

https://www.sciencedirect.com/science/article/abs/pii/S037887411400782X
https://www.tandfonline.com/doi/full/10.1080/10942912.2016.1141296
https://pubmed.ncbi.nlm.nih.gov/31785494/
https://pubmed.ncbi.nlm.nih.gov/31785494/


 

. There9s also a slight difference between a

they forget that there9s also another member of the same Musacae family called plantains. 

Generally, it9s quite difficult to distinguish between bananas and p

https://arocjournal.com/wp-content/uploads/2021/05/32-42-TSADO-et-al_BIOMED-Nat-Appl-Sci_01-01-.pdf


 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/amino-acid
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0465


 

 

It9s a drastic decline in the consumption of a nutrient that9s known to regulate blood glucose 

 

https://diabetesjournals.org/diabetes/article/56/6/1647/12884/Increasing-Dietary-Leucine-Intake-Reduces-Diet
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9298262/
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003053
https://www.sciencedirect.com/science/article/abs/pii/S1756464617300737
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0345


 

https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0415
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0090
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0110
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0325
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0020
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0450
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0505


Cultivar Genome Total Phenolic 

Content 

ABTS 

assay 

DPPH 

assay 

 FRAP 

assay 

Reference 

Musa paradisiaca AAB 7.71a 84.73d –  – Agama-Acevedo et al. 

(2016) 

Local banana in 

Mexico 

– 4.95a – 9.23c  0.32f Hernández-Carranza et 

al.s (2016) 

Musa paradisiaca – 55.5b – 66.9e  1.6j Devatkal et al. (2014) 

Cavendish AAA 29.2a 242.2d –  14.0d Rebello et al. (2014) 

Mas AA 12.24a, k – 3.47c, k  16.73c, k Sulaiman et al. (2011) 

 

https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8ceb29f3cbb16703
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn1
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn4
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn1
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn3
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn2
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn5
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn10
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn1
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn4
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn4
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn1
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn11
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn3
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn11
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn3
https://www.sciencedirect.com/science/article/pii/S1756464622001244#tblfn11
https://www.sciencedirect.com/science/article/pii/S1756464622001244#t0020
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0295
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0250


 

showed in a different investigation that the Nendran banana peel9s 

 

https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0305
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0010
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0010
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0115
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0140
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0490
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0045


ompound in banana peels, it9s

Processing Method Anti-nutrient Composition Reference 

Phytate Alkaloids Oxalate Glycosides 

Fermentation 9.27 mg/g – 8.28 mg/g 149.02 mg/g Ozabor et al. (2020) 

Microwave-drying 4.07 % 5.45 mg 

% 

0.85 mg 

% 

– Abou-Arab et al. (2017) 

Boiled banana peel 

extract 

2.11 % 1.76 % 40.2 % – Oyeyinka & Afolayan 

(2019) 

Boiled plantain peel 

extract 

2.34 % 0.45 % 20.0 % – 

Air and oven-dried 0.28 mg/g – 0.51 mg/g – Anhwange (2009) 

https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0340
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0220
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0190
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0265
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0265
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0400
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8ceb6f0a9ea70b4c
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8ceb6f0a9ea70b4c


When using complete banana peels, without nutrient extraction, it9s crucial to subject them to

Banana Peels in the Food Sector

Therefore, it9s im

 

https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0315
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0315
https://onlinelibrary.wiley.com/doi/abs/10.1002/mnfr.201600950
https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0530


 

banana flour is the basis of making bread, cookies and other products, it9s vital to 

Moreover, it9s key to remember that 

Caenorhabditis elegans roundworm (  

https://www.sciencedirect.com/science/article/pii/S1756464622001244?ref=pdf_download&fr=RR-2&rr=8cb58bca2ac4668c&__cf_chl_tk=8kX.CxBLN9xHrICSnB4t3q4gm968fQfUsvMvW_MnU.4-1728256316-0.0.1.1-7465#b0125
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6400781/pdf/13197_2018_Article_3562.pdf#lCR31


 

Due to bread9s widespread consumption in global food markets, researchers are increasingly 

 

https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0240
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0240
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0160
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0260
https://www.sciencedirect.com/science/article/pii/S1756464622001244#b0050


 

Overall, the cooked noodles9 pGI values were as follows: banana peel noodles< banana pulp 

https://scijournals.onlinelibrary.wiley.com/doi/epdf/10.1002/jsfa.8447?saml_referrer
https://scijournals.onlinelibrary.wiley.com/doi/epdf/10.1002/jsfa.8447?saml_referrer
https://www.tandfonline.com/doi/full/10.1080/09637480903183503


 

this wasn9t seen as a negative outcome. The enriched spaghetti also 

https://link.springer.com/article/10.1007/s42976-022-00305-x
https://link.springer.com/article/10.1007/s42976-022-00305-x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6400781/pdf/13197_2018_Article_3562.pdf#lCR59


the noodle9s mol

 

EU’s Farm to Fork Strategy

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6400781/pdf/13197_2018_Article_3562.pdf#lCR68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5068378/


 

In the European Union, <novel food= is defined as food that has not been significantly 

 

approval process for foods that haven9t been traditionally consumed in the European Union is 

https://food.ec.europa.eu/document/download/7143f94e-600f-4df5-acef-5b332e7e44ec_en?filename=fs_eu-actions_action_platform_key-rcmnd_en.pdf
https://food.ec.europa.eu/food-safety/novel-food_en


ingestion and shouldn9t endanger consumers9 health, according to the General Food Law (law 

Regarding laws related to contaminants in food, there9s 

food items aligns with this directive by promoting the upcycling of food waste, however it9s 



 

a lot of this waste, there9s one innovative way to go, and that9s 

It9s important to n

Till now, the term <safe food= isn9t defined in the EU General Food Law. Instead, it emphasizes 

the negative meaning of <unsafety= by declaring

unsafe if it9s thought to be harmful to health or inappropriate for ingestion by humans. 

 

. If there9s too much pesticide present in the banana 

this can tamper with people9s health. 

That9s why it9s crucial to regulate and keep an eye on the

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Food_waste_and_food_waste_prevention_-_estimates
https://eur-lex.europa.eu/eli/reg/2002/178/oj
https://www.mdpi.com/2304-8158/11/20/3170
https://www.sciencedirect.com/science/article/pii/S0147651319313478
https://www.sciencedirect.com/science/article/pii/S0147651319313478
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://antigo.anvisa.gov.br/en/english&ved=2ahUKEwjV2-3PhfuIAxX9hv0HHVhFNzsQFnoECBUQAQ&usg=AOvVaw0APVHff7uYynnTfLwS75eC
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.mapa-pro.com/fileadmin/documentation/EN/Specific_documentation_EN/4p_phytosanitaire_gb.pdf&ved=2ahUKEwiZ4avmhfuIAxUNgv0HHTdOGxYQFnoECBgQAQ&usg=AOvVaw15A_VMzHjM7aPLN4gtfe_S


eaten. Therefore, there9s a pressi

https://www.sciencedirect.com/science/article/abs/pii/S0308814608008637
https://www.sciencedirect.com/science/article/pii/S0963996922005634#s0135
https://www.sciencedirect.com/science/article/pii/S0963996922005634#s0135


Current Methods in Tracking Data in the 
Food Supply Chain

<Digitally connected supply networks aren9t about whether 

ucts or services are physical or digital, but it9s the way the supply chain is managed=

 

Many times, fresh food that9s ready to be shipped to factories can experience hurdles along the 

roads, weather disturbances), and also how they9re stored in the faciliti

Of course, there9s the chance of getting expired food, however it seems that many people are 

https://www.sciencedirect.com/science/article/abs/pii/S0166361517304487
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.emerald.com/insight/content/doi/10.1108/BFJ-06-2019-0391/full/html&ved=2ahUKEwjwy_-UiPuIAxWhhP0HHcR_J-AQFnoECBUQAQ&usg=AOvVaw2iXWF_HAA3ciZNRe3kAk8J
https://www.toogoodtogo.com/about-us/our-history


 

TVs have paved the way for technology to <talk= to each other in electric waves.  With more 

companies embracing automation, there9s now a need to implement such t

may, for instance, measure and transmit livestock9s temperature. 

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.researchgate.net/publication/334659023_Transparency_in_food_supply_chains_A_review_of_enabling_technology_solutions
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.researchgate.net/publication/220672527_RFID-Enabled_Traceability_in_the_Food_Supply_Chain


 

Blockchain is a relatively new concept that9s gaining traction as a means of enabling digital 

ere aren9t many research on the real

 

enterprise information system called MES. MES9s features, lik

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.researchgate.net/publication/334659023_Transparency_in_food_supply_chains_A_review_of_enabling_technology_solutions


, there9s more research required for the use of IoT in the food 

reusing food waste products might be tempting, there aren9t many companies that have gone 

https://www.researchgate.net/publication/332600803_An_Overview_of_Next-generation_Manufacturing_Execution_Systems_How_important_is_MES_for_Industry_40
https://www.emerald.com/insight/content/doi/10.1108/IMDS-09-2016-0391/full/html
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.sciencedirect.com/science/article/abs/pii/S1474034611000553
https://www.ellenmacarthurfoundation.org/


 

  

 

 



 

 
 

Maria Luiza M. B. B. 

Gonçalves and Guilherme J. Maximo

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9747261/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9747261/


Marketing and Acceptability of Sustainable 
Products
When shopping for products, consumers didn9t have many choices as they have now. With the 

addition of the terms <organic= and <sustainability=, it can get confusing to choose which 

supermarkets, consumers don9t have any issues with choosing that product. According
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<No smoking= campaigns and <say no to drugs= slogans might impact people9s choices and how 
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s and experiments, it9s safe to say that marketing such 
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Discussion

businesses alike. As mentioned before, banana peel9s nutrients and benefits extend to
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Since this was an experimental study that didn9t include 

other ingredients to enhance flavor or color, it9s safe to say that the inclusion of enhancers can 
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To be more specific, there9s one study by Tonna A. Anyasi

Meiran Wang et. al, 2023,

Thus, it9s important that such factors should be taken into consideration when thinking about 

don9t exist. This can further become an issue if pesticides found on peels can interfere 
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banana peel flour or pasta won9t be too far from now. 
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