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ABSTRACT

Deproteinized Leaf Juice (DPJ) is a ground breaking innovation poised to unlock the latent potential within plant leaves, presenting a concentrated reservoir of
bioactive compounds with diverse applications. The biochemical analysis of DPJ reveals a rich mosaic of bioactive compounds encompassing polyphenols,
terpenoids, alkaloids, and sennosides. These compounds imbue DPJ with a potential pantheon of health benefits, ranging from antioxidant fortification and anti-
inflammatory support to immune enhancement and digestive health. These findings portend a future where DPJ serves as a versatile source of natural remedies and
functional ingredients catering to a spectrum of health conditions. Beyond healthcare, DPJ extends its promise to agriculture as an environmentally friendly
alternative to synthetic pesticides and fertilizers. While challenges such as compositional variability and the need for in-depth mechanistic elucidation remain. In
present review paper we have compiled the information which explained the importance of Deproteinized Leaf Juice (DPJ).
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Introduction

The ever-increasing global population, coupled with environmental concerns and a growing need for sustainable sources of nutrition and bioactive
compounds, has driven researchers to explore innovative avenues in the field of plant-based resources (Hemalatha et al., 2023). According to Rowan, N.
J. in 2019, In this pursuit, depurated protein sources have emerged as a promising domain, offering a wealth of untapped potential. Among these,
Deproteinized Leaf Juice (DPJ) has taken center stage due to its versatility and utility in various applications, from dietary supplements to agriculture).
In this review we endeavor to shed light on the diverse composition and potential benefits of DPJ from these plant sources (Liu et al., 2022).

The Significance of DPJ in Sustainable Resource Utilization

As humanity faces the critical challenge of providing nutritious food and essential resources to a burgeoning global population while minimizing the
ecological footprint, sustainable resource utilization has gained paramount importance (Wackernage et al., 1998). Plant-based sources of protein and
bioactive compounds have risen as attractive candidates in addressing this multifaceted issue (Bharadvaja et al., 2023). They offer not only the promise
of meeting the nutritional needs of a growing populace but also the potential to mitigate environmental degradation associated with intensive animal
agriculture (Garnett et al., 2013).

One compelling avenue in the realm of plant-based resources is Deproteinized Leaf Juice (DPJ) (Hemalatha et al., 2023). DPJ is a byproduct of Leaf
Protein Concentrate (LPC) production, which involves extracting proteins from plant leaves while leaving behind a nutrient-rich residual liquid (Connell
etal., 1977). This residual liquid, DPJ, is intriguing due to its potential to contain a diverse array of bioactive compounds, including secondary metabolites,
antioxidants, and phytochemicals (Barna et al,. 2022; Bakonyi et al., 2020). These compounds have been the subject of significant scientific inquiry for
their various health-promoting properties (Kurek et al., 2019). In the context of global sustainability challenges, the significance of Deproteinized Leaf
Juice (DPJ) as a sustainable resource cannot be overstated (Casselman et al., 1965). As the world grapples with the dual imperatives of meeting the
nutritional needs of a growing population and reducing the environmental impact of resource utilization, DPJ emerges as a beacon of hope, offering a
multifaceted solution to these interconnected problems (Jadhav et al., 1998).

1. Addressing the Protein Gap and Food Security

One of the paramount concerns of our time is food security, as the global population surges towards 10 billion by mid-century (Chartres et al., 2015).
With traditional animal agriculture facing constraints in terms of land, water, and greenhouse gas emissions, there is a pressing need to identify alternative
sources of protein. DPJ, as a plant-based protein concentrate, presents a viable solution to this challenge (EI-Ramady et al., 2020).
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DPJ is produced as a byproduct of Leaf Protein Concentrate (LPC) extraction, a process that primarily aims to isolate proteins from plant leaves (Jadhav
et al., 2019). This extraction process is efficient in terms of resource utilization, as it minimizes waste by converting the entire leaf into valuable products
(Mungikar, 1974). Unlike traditional livestock farming, which consumes significant quantities of water and land and emits substantial greenhouse gases,
DPJ production has a markedly lower ecological footprint. This aligns with the principles of sustainability by reducing resource consumption and
environmental impact (Green et al., 2010).

2. Leveraging Plant Diversity for Nutritional Richness

Another facet of DPJ's significance in sustainable resource utilization lies in its ability to tap into the diversity of plant species (Békonyi et al., 2020).
Different plants offer unique nutritional profiles and bioactive compounds, and DPJ extraction from a variety of plant sources allows for a broader and
more balanced spectrum of nutrients (Jones et al., 2012). By harnessing the nutritional richness of different plant species, DPJ not only provides a means
to combat malnutrition but also allows for dietary diversity, reducing the risk of nutrient deficiencies (Poutanen et al., 2022).

3. Applications Beyond Nutrition

The versatility of DPJ extends beyond the realms of nutrition. It’s composition, characterized by LC-MS analysis, unveils a treasure trove of bioactive
compounds (Garnett et al., 2013). These compounds encompass antioxidants, polyphenols, flavonoids, and various secondary metabolites, each with
unique properties and potential applications (Fernando et al., 2022). The characterization of DPJ opens doors to a wide array of innovative uses (Lein et
al., 2007).

e In the pharmaceutical industry, the bioactive compounds in DPJ can be explored for their medicinal properties, including antioxidant, anti-
inflammatory, and antimicrobial effects (Surbhi et al., 2023).

e In agriculture, DPJ can be employed as a natural plant growth enhancer and pest repellent, reducing the need for chemical interventions
(Khanam et al., 2013).

e Inthe food industry, DPJ may find applications as a functional ingredient in the development of health-promoting products (Kowalczewski et
al., 2022).

4. Reducing Waste and Enhancing Resource Efficiency

In the quest for sustainability, reducing waste and enhancing resource efficiency are paramount objectives. DPJ production aligns with these goals by
extracting valuable compounds from plant leaves that might otherwise be discarded as agricultural waste (Sato., 2012). This resource-efficient approach
not only mitigates waste but also contributes to the circular economy, where byproducts are transformed into valuable assets (Asthana., 2023).

Scope of the Review

This comprehensive review aims to provide a detailed Information of DPJ (Gogle., 2000). We will delve into the intricate methodology involving the
isolation of DPJ, with a specific focus on the LC-MS technique employed for its characterization (Chalova et al., 2023). Through this analysis, we intend
to unravel the intricate composition of DPJ and elucidate the presence of bioactive compounds, which could hold immense promise in diverse fields,
including nutrition, pharmaceuticals, and agriculture (Shah F.H.,1983).

Furthermore, this review will explore the taxonomy and biochemistry of the selected plant species, shedding light on the inherent qualities that make
them valuable resources for DPJ extraction (Tekale N.S., 1975). By juxtaposing the DPJ profiles of these three plants, we aim to underline the
distinctiveness of each source and highlight potential applications of DPJ in various domains (Mungikar., 1974). In the following sections, we will embark
on a journey through the methodologies employed, the bioactive compounds identified, and the implications of DPJ characterization (Suttic J.W. (1973).
This exploration will provide a foundation for understanding the unique attributes of DPJ and paving the way for innovative applications in a rapidly
evolving world (Ream et al., 1983). Each plant contributes a distinct set of bioactive compounds that may find applications in nutrition, medicine, and
agriculture, making them valuable subjects for DPJ characterization and exploration of their bioactive potential.

Deproteinized Leaf Juice (DPJ): Unlocking the Potential of Plant Extracts

In recent years, the exploration of plant-based resources has gained significant attention due to their potential contributions to health, sustainability, and
various industries (Osborne., 1924). Deproteinized Leaf Juice (DPJ) represents a novel approach to harnessing the hidden treasures within plant leaves.
While it may not be a household term, DPJ holds promise in the realms of nutrition, medicine, and agriculture (Mungikar., 1986).

Extraction Process and Purpose:

DPJ is derived from plant leaves after undergoing a process that involves the removal of proteins, leaving behind a nutrient-rich liquid. The process
typically includes leaf maceration, filtration, and sometimes heat coagulation instead of drying (Joshi et al., 1983).

The resulting DPJ is a concentrated solution that contains a diverse range of bioactive compounds (Ritche.,1968).
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Bioactive Compounds in DPJ

The composition of DPJ can vary depending on the plant source and the specific extraction process used (Morris, T.R. (1977). However, DPJ often
contains a rich assortment of bioactive compounds, including but not limited to :

1.  Polyphenols: DPJ is often abundant in polyphenolic compounds such as flavonoids and phenolic acids. These compounds are well-known for
their antioxidant properties and their potential to combat oxidative stress in the body (Connell et al., 1977).

2. Terpenoids: Terpenoids are another class of compounds commonly found in DPJ. They have been studied for their antimicrobial, anti-
inflammatory, and anticancer properties (Hrishikesh and Tejas., 2019).

3. Alkaloids: Some plant species used for DPJ extraction may contain alkaloids with pharmacological significance. These compounds can have
various effects on the body, including pain relief and muscle relaxation (Srivastava., 2020).

4. Sennosides: In the case of plants like Senna auricualata, DPJ may contain sennosides, which are known for their laxative properties and have
been used in traditional medicine for constipation relief (Prasathkumar et al., 2021).

5. Phytochemicals: DPJ often harbors a myriad of other phytochemicals, each with its unique set of potential health benefits (Govindan., 2021).
Variations and Unique Aspects

The variations and unique aspects in the extraction and characterization process remain consistent with the heat coagulation method, as described earlier.
The absence of drying and the use of heat coagulation are adapted to the specific requirements and preferences of the research, providing insights into
DPJ from different plant sources while preserving its bioactive compounds.

Discussion

The comprehensive characterization of Deproteinized Leaf Juice (DPJ) extracted from green leaves reveals a multifaceted landscape of bioactive
compounds with potential applications across various domains (Bharadvaja et al., 2023). This discussion section addresses key findings, implications,
and future prospects related to DPJ from the plant sources.

1. Bioactive Compound Profiles

The LC-MS analysis unveiled the intricate composition of DPJ from each plant, highlighting the presence of diverse bioactive compounds (Barna et al,.
2022). Azadirachta indica DPJ exhibited a rich array of terpenoids, phenolic compounds, and alkaloids, showcasing its potential as a source of
antioxidants, anti-inflammatories, and antimicrobials (Deshmukh et al., 1974). Lantana camara DPJ, with its flavonoids and triterpenes, holds promise
in pharmacology and agriculture (Casselman et al., 1965). Senna auriculata DPJ, dominated by sennosides, confirms its traditional use as a natural
laxative (Osborne., 1924).

2. Health and Medicinal Applications

The bioactive compounds found in DPJ have far-reaching health implications (Jurgilevich et al., 2016). Azadirachta indica DPJ may contribute to immune
support and skin health (Raut et al., 2014). Lantana camara DPJ's antioxidant-rich profile suggests potential benefits in mitigating oxidative stress-related
disorders (Nicoletti et al., 2020). Senna ariculata DPJ reaffirms its role in digestive health (Ikram et al., 2023). These findings underscore the potential
of DPJ as a source of natural remedies and functional ingredients.

3. Sustainability and Resource Efficiency

DPJ extraction aligns with sustainable resource utilization by minimizing waste and resource consumption. The choice of plant sources adds an extra
layer of sustainability (Nicoletti et al., 2020). This approach supports the principles of the circular economy by converting plant leaves into valuable
resources.

4. Future Directions and Applications

The insights gained from this review pave the way for future research and applications of DPJ. Further exploration is warranted to optimize extraction
processes, improve compound stability, and enhance bioavailability (Nicoletti et al., 2020). In the realm of agriculture, DPJ can be harnessed as a natural
plant growth enhancer and pest repellent, reducing the reliance on chemical interventions (Silber et al.,1970). In the pharmaceutical and nutraceutical
industries, specific bioactive compounds identified in DPJ could be isolated and formulated for targeted therapeutic purposes (Liu et al., 2022).

5. Consideration of Ethnopharmacological Knowledge

It's worth noting that the selection of these plants for DPJ extraction aligns with centuries-old ethno pharmacological knowledge (Mungikar, 1974).
Traditional uses of these plants by indigenous communities offer valuable insights into their bioactive potential (Liu et al., 2022). This synergy between
traditional wisdom and modern science underscores the importance of preserving and integrating indigenous knowledge into contemporary research
(Silber et al., 1970).

6. Challenges and Limitations
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Despite the promising prospects, DPJ research faces certain challenges and limitations. Variations in plant species, growing conditions, and extraction
methods can lead to variations in DPJ composition (Ikram et al., 2023). Ensuring standardization and quality control is essential for consistency and
reproducibility (Liu et al., 2022). Additionally, further research is needed to elucidate the precise mechanisms of action of DPJ's bioactive compounds
and their potential interactions in complex biological systems (Jadhav et al., 1998).

Conclusion

In this comprehensive review, we have explored the intriguing realm of Deproteinized Leaf Juice (DPJ). This emerging field offers a promising avenue
for sustainable resource utilization and holds the potential to address critical challenges in nutrition, medicine, and agriculture. The journey through DPJ
extraction and characterization has revealed a rich tapestry of bioactive compounds within these plant extracts. The diverse bioactive profiles underscore
the versatility of DPJ and its potential applications in promoting human health and environmental sustainability.

The implications of DPJ extend far beyond its biochemical composition. The sustainable resource utilization model employed in DPJ extraction aligns
with global efforts to reduce waste and enhance resource efficiency. By converting plant leaves into valuable resources, DPJ contributes to the principles
of the circular economy. This approach not only minimizes waste but also conserves land, water, and energy resources, mitigating the ecological footprint
associated with conventional agriculture and resource-intensive industries.

Deproteinized Leaf Juice (DPJ) stands at the crossroads of sustainable resource utilization, offering a potent blend of plant-based nutrition, bioactive
compounds, and resource efficiency. We aim to uncover the hidden potential of DPJ, from its diverse bioactive compounds to its myriad applications. In
doing so, we shed light on a sustainable path forward, where nature's abundance meets human needs while preserving the delicate balance of our planet.

Future Prospectives

The future of DPJ holds promise and presents exciting avenues for exploration. Optimizing extraction processes, improving compound stability, and
enhancing bioavailability are areas ripe for research and innovation. In agriculture, DPJ can be harnessed as a sustainable alternative to synthetic pesticides
and fertilizers, promoting healthier and more environmentally friendly crop cultivation. In the pharmaceutical and nutraceutical industries, the isolation
and formulation of specific bioactive compounds from DPJ offer the potential for targeted therapeutic applications and novel drug development.

Deproteinized Leaf Juice (DPJ) emerges as a bridge between traditional wisdom and modern science, offering innovative solutions to pressing global
challenges in nutrition, medicine, and agriculture. This review underscores the importance of sustainable resource utilization and the exploration of
bioactive compounds in plant leaves. As DPJ research advances, it invites continued collaboration, interdisciplinary efforts, and the integration of
indigenous knowledge, ultimately unlocking a wealth of benefits for human health and the environment. DPJ represents a beacon of hope in a world
seeking sustainable solutions to nourish, heal, and preserve the delicate balance of our planet.
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