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Abstract

Background and Objective: As one of the most widely consumed
beverages globally, tea generates a significant volume of waste, often
disposed of without proper utilization. With increasing global tea
production, managing this waste has become a critical environmental
challenge. The aim of this study is to provide a comprehensive review of
innovations in tea waste utilization and explore its value-added potentials
in various fields.

Materials and Methods: This study was conducted as a narrative review,
examining published research on tea waste, focusing on processing

technologies, conversion methods, and novel applications. These
applications include the production of biochar, biofuels, biogas,
bioplastics, supercapacitors, aerogels, hydrogels, and composite

nanomaterials.

Results: The findings indicate that tea waste has a high potential for
producing value-added products of bioactive compounds, biosorbents,
and receptive energy sources. Also, innovative applications in processing
these wastes can play an effective role in reducing waste, improving
resource management, and developing their applications in the plant,
animal, and environmental sectors.

Conclusion: Comprehensive and sustainable use of tea wastes, in
regulating the principles of circular economy and non-consumption
environment, can be used as a solution for environmental reduction,
economic efficiency, and a suitable replacement for conventional biomass
resources. By providing an integrated perspective, this study can help
develop scientific and industrial research and decision-making in the field
of sustainable utilization of tea wastes.
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IDENTIFICATION (THE TOP OF THE FUNNEL)

Databases &
Keywords

i Secrch: 68 Records denttod (2

A p ive search was I across four L Y
major scientific datoba:lets 1‘;10:1 primary scientific = Tonce GORRRINGE
repositor 7 economy”,"Bloenergy”, "Waste

manugom'nr, “Tea w;)c-sshg
woste”.

 Databases: Scopus, Web of Science,
sclencetifrect, Google Scholar

SCREENING (REMOVING NOISE)

* Removal of Duplicates & Irrelevant Articles

Titles and abstracts were screened, resulting in the removal of 23 records
that were either duplicates or did not meet the study’s scope.

Remaining Articles: 145

These records moved forward for a comprehensive full-text

assessment by the authors.

h and

ELIGIBILITY (STRICT QUALITY CONTROL)

Full-text Assessment by Authors

N Exclu;lon
b,

"4+ Rationale:

the

studies were included.

Excluded Articles: 19

of each article to ensure only high-impact &

These articles failed to meet the rigorous eligibility
quired for the sy ic review.

Exclusion Rationale:

|))|.ochd focus on valorization

2) Focused purely on tea batany
or health benaft of drinking tea

3) Were published before 2000
orhad low mef ical

T

This represents the final body of scientific
literature used to analyze tea waste

FINAL INCLUSION (THE CORE DATA)

Final Selection of Articles: 126

Supplemental
Statistical Sources

official reports from Statista
and the international Tea
_Committee (ITC) were
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