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Abstract

This study focuses on the classification of biostimulants derived from hydrolyzed proteins by analyzing their amino
acid composition. Biostimulants, which enhance plant growth and resilience, are increasingly important in
sustainable agriculture. By examining the specific amino acid profiles of various hydrolyzed protein-based
biostimulants, the research aims to establish a robust classification system. Advanced analytical techniques, such as
high-performance liquid chromatography (HPLC), are utilized to identify and quantify the amino acid content. The
resulting data provide insights into the efficacy and functional differences among biostimulants, facilitating more
targeted and efficient application in agricultural practices. This classification system can guide producers and
farmers in selecting the most appropriate biostimulant formulations for specific crop needs, ultimately contributing
to improved agricultural productivity and sustainability.
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INTRODUCTION

Biostimulants play a crucial role in modern
agriculture by enhancing plant growth, improving
resilience to stress, and increasing crop yield.
Among various types of biostimulants, those
derived from hydrolyzed proteins have gained
significant attention due to their natural origin and
effectiveness. These biostimulants are rich in

depending on the source of the protein and the
hydrolysis process used. This variability poses a
challenge for categorizing and standardizing these
biostimulants, which is essential for ensuring
consistent quality and performance in agricultural
applications.

This study aims to classify biostimulants derived

amino acids, which are essential for various
physiological processes in plants. Understanding
the composition of amino acids in these products is
key to optimizing their use and maximizing their
benefits.

Hydrolyzed protein-based biostimulants are
produced through the enzymatic or chemical
breakdown of proteins, resulting in a complex
mixture of amino acids and peptides. The specific
composition of these amino acids can vary widely

from hydrolyzed proteins by analyzing their amino
acid composition. By employing advanced
analytical techniques such as high-performance
liquid chromatography (HPLC), we can precisely
identify and quantify the amino acids present in
various  biostimulant  formulations. This
classification will provide a systematic approach to
understanding the functional properties of these
products, enabling better selection and application
in different agricultural contexts.
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The results of this research will not only contribute
to the scientific understanding of hydrolyzed
protein-based biostimulants but also offer practical
insights for farmers and producers. By establishing
a clear classification system based on amino acid
composition, we can enhance the efficacy of
biostimulants, promote sustainable agricultural
practices, and support the development of
innovative solutions for crop management.

METHOD

To characterize biostimulants derived from
hydrolyzed proteins based on their amino acid
composition, a systematic approach was employed.

First, a diverse set of commercially available
biostimulant products was selected for analysis.
These products were sourced from different
manufacturers and varied in their protein origins,
including animal and plant sources.

The biostimulants were prepared according to
manufacturer instructions to ensure consistency
and replicability in sample handling. Each product
was subjected to hydrolysis using acid or
enzymatic methods to break down proteins into
amino acids and peptides. The hydrolysis process
was optimized to achieve complete breakdown
while minimizing degradation of amino acids.

Proteins
extracts

Enzymatic

Nitrogenous
compounds

Protein
hydrolysates

Polypeptides

Next, amino acid analysis was performed using
high-performance liquid chromatography (HPLC).

This analytical technique allows for accurate
separation, identification, and quantification of
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individual amino acids present in the biostimulant controls were used to validate the HPLC method
samples. Calibration standards and quality and ensure reliable results.
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essential amino acids such as lysine, methionine,
and phenylalanine, as well as non-essential amino
acids like alanine, glutamine, and glycine, were
determined for each sample.

Quantitative data on the amino acid composition of
each biostimulant sample were obtained and
analyzed statistically. The concentrations of
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Furthermore, the amino acid profiles were
compared among biostimulant products to identify
similarities and differences. Cluster analysis and
principal component analysis (PCA) were
employed to classify biostimulants into distinct
groups based on their amino acid composition
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patterns. This classification approach helped to
elucidate relationships between biostimulant
formulations and their potential functional
properties in agricultural applications.
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Lastly, the results were interpreted in the context
of biostimulant efficacy and application. The
findings from amino acid characterization provide
insights into how specific amino acid profiles may
influence plant growth promotion, stress tolerance,
and overall crop performance. These insights are
crucial for optimizing biostimulant formulation
and recommending tailored application strategies
in diverse agricultural settings.

Overall, the methodological approach described
herein facilitates a comprehensive characterization
of biostimulants derived from hydrolyzed proteins
based on their amino acid composition,
contributing to advancements in sustainable
agriculture and crop management practices.

RESULTS

The analysis of biostimulants derived from
hydrolyzed proteins revealed significant variability
in their amino acid composition. Across the

sampled products, amino acids such as lysine,
glutamic acid, and glycine were consistently found
in high concentrations, indicating their prevalence
in hydrolyzed protein formulations. However,
notable differences were observed in the relative
proportions of essential amino acids like
methionine and phenylalanine, which varied
depending on the source and processing method of
the proteins.

Cluster analysis of the amino acid profiles
categorized the biostimulants into distinct groups,
highlighting similarities and differences in
composition among products. Some biostimulants
exhibited amino acid profiles conducive to
enhancing specific physiological functions in
plants, such as promoting root development or
improving nutrient uptake efficiency.

DISCUSSION

The variability in amino acid composition among
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biostimulant products underscores the importance
of understanding how these components influence
their effectiveness in agriculture. Essential amino
acids play critical roles in plant metabolism and
growth regulation, influencing traits like stress
tolerance and yield potential. Products with
balanced amino acid profiles may offer broader
benefits across different crops and environmental
conditions.

The methodological approach wusing HPLC
provided robust data on amino acid
concentrations, enabling a detailed comparison of
biostimulant formulations. By identifying key
amino acids associated with plant growth
promotion, this study contributes to optimizing
biostimulant development and application
strategies. Tailoring biostimulant formulations
based on specific amino acid profiles can enhance
their efficacy and sustainability in agricultural
practices.

CONCLUSION

In conclusion, the characterization of biostimulants
derived from hydrolyzed proteins based on their
amino acid composition offers valuable insights
into their potential applications in agriculture. The
systematic analysis revealed diverse amino acid
profiles among biostimulant products, influencing
their functional properties and efficacy. By
understanding and leveraging these differences,
producers and farmers can optimize biostimulant
selection and usage to maximize crop productivity
and sustainability.

Moving forward, further research should explore
the synergistic effects of amino acid combinations
in biostimulant formulations and their interactions
with plant physiology. This knowledge will support
the development of tailored biostimulant solutions
that address specific agronomic challenges and
contribute to sustainable agricultural practices
globally.
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