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Abstract

By means of this document, it was possible to analyze the main characteristics of the
volume of scientific production related to the study of the variables Bioplastic Production
and Biomass. A bibliometric analysis was proposed to analyze details such as Year of
Publication, Country of Origin of the publication, Area of Knowledge in which the
published research is carried out and the Type of Publication most frequently used by the
authors of each document published in high-impact journals indexed in the Scopus
database during the period between 2017 and 2022. Among the main findings, it was
possible to determine that, for the execution of the different research methodologies, the
report of 282 scientific documents related to the study of the aforementioned variables
was achieved. The maximum number of publications made in a year was 94 papers
submitted in 2022. The country of origin of the institutions that reported the highest
number of records in Scopus was India with 44 documents. The area of knowledge with
the greatest influence at the time of executing the research projects that resulted in
scientific publications was Environmental Sciences, which contributed great theoretical
material in a total of 126 publications. Finally, the type of publication most frequently
used to publicize findings from the analysis of the aforementioned variables was the
Journal Article, which represented 50% of the total scientific production.
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1. Introduction

The manufacture of bioplastics from biomass production has emerged as an efficient and
sustainable solution to address the obvious environmental challenges associated with
traditional petroleum-based plastics. At the same time that the strong international
demand for bioplastics continues to grow, there is a growing need for efficient synthesis
methods that are environmentally friendly. The so-called nanoparticle catalysts have
made a great contribution to the industry as they have an extensive property in terms of
catalytic efficiency, sustainable and selective for manufacturing processes and
environmental care.
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Catalysts and nanoparticles signal a significant advance in the respective fields of
catalysis, these catalysts have properties such as metal, metal oxide or other catalytic
components, one of their main characteristics is based on their nanoscale dimensions
which provide an intense relationship between surface and volume. This interesting
feature allows for a more significant number of catalytically active sites, resulting in
enhanced activity. It is important to note that this characteristic of nanoparticles can be
controlled with great precision, which would allow the catalytic components to be fine-
tuned for better adaptability to biomass conversion reactions in a specific way.

One of the main characteristics of nanoparticle catalysts in the manufacture of bioplastics
from biomass is their ability to promote selective and highly efficient reactions. Raw
materials derived from plants, such as biomass, are very complex and require chemical
processing from the precursor production of bioplastics. Nanoparticle catalysts have the
properties of a more effective transformation, reducing unwanted by-products and waste.
This selectivity in production is essential as it allows a cost-effective and much more
environmentally friendly production of bioplastics, as it reduces the additional
purification of processing and with it a reduction in energy consumption.

Likewise, these nanoparticle catalysts impart significant advantages in terms of reaction
Kinetics. Its main feature at the nanoscale allows a rapid diffusion of the reactants to the
sites with the highest catalytic, as these features lead to a shorter reaction and thus
improve the overall efficiency of the processes. It is important to note that these qualities
are of vital importance since, at the time of large-scale bioplastic production, where the
conversion rate directly affects the economic viability of the process.

Importantly, another key advantage of nanoparticle catalysts in the production of
bioplastics is their potential for sustainability. Many traditional catalysts employed in
biomass conversion processes rely on expensive or toxic materials, raising environmental
and economic concerns. Nanoparticle catalysts, on the other hand, can be designed using
non-toxic, earth-abundant materials, reducing the environmental footprint of the process.
For this reason, this article seeks to describe the main characteristics of the compendium
of publications indexed in the Scopus database related to the variables Bioplastic
Production and Biomass, as well. Such as the description of the position of certain
authors affiliated with institutions, during the period between 2017 and 2022.

2. General Objective

To analyze, from a bibliometric approach, the characteristics in the volume of scientific
production related to Bioplastics and Biomass Production, registered in Scopus during the
period 2017-2022.

3. Methodology

This article is carried out through a research with a mixed orientation that combines the
quantitative and qualitative method.

On the one hand, a quantitative analysis of the information selected in Scopus is carried
out under a bibliometric approach of the scientific production corresponding to the study
of the Production of Bioplastics and Biomass.

On the other hand, examples of some research works published in the area of study
mentioned above are analyzed from a qualitative perspective, based on a bibliographic
approach that allows describing the position of different authors on the proposed topic.

It is important to note that the entire search was carried out through Scopus, managing to
establish the parameters referenced in Figure 1.
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3.1 Methodological design

PHASE 1 PHASE 3
Data collection Redaction of documents

PHASE 2
Analysis of data

Figure 1. Methodological design
Source: Authors' own creation
3.1.1 Phase 1: Data collection

Data collection was carried out from the Search tool on the Scopus website, where 282
publications were obtained from the following filters:

> TITLE-ABS-KEY ( production AND OF AND bioplastics, AND biomass ) AND
PUBYEAR >2016 AND PUBYEAR < 2023

> Published documents whose study variables are related to the study of Bioplastics
and Biomass Production.

> Works published in journals indexed in Scopus during the period 2017-2022.
> Without distinction by country of origin

> No distinction in areas of knowledge.

> No distinction of type of publication.

3.1.2 Phase 2: Construction of analytical material

The information collected in Scopus during the previous phase is organized and then
classified by graphs, figures and tables as follows:

> Co-occurrence of Words.

> Year of publication.

> Country of origin of the publication.

> Area of knowledge.

> Type of Publication.

3.1.3 Phase 3: Drafting of conclusions and outcome document

In this phase, the results of the previous results are analysed, resulting in the
determination of conclusions and, consequently, the obtaining of the final document.

4. Results
4.1 Co-occurrence of words

Figure 2 shows the co-occurrence of keywords found in the publications identified in the
Scopus database.
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Figure 2. Co-occurrence of words
Source: Authors' own elaboration (2023); based on data exported from Scopus.

Biomass was the most frequently used keyword within the studies identified through the
execution of Phase 1 of the Methodological Design proposed for the development of this
article. Bioplastics are among the most frequently used variables, associated with
variables such as Reinforced Plastic, Biodegradability, Polymer, Environmental Impact,
Nanoparticles, Bioremediation. From the above, he says, nanoparticle catalysts hold
immense promise for the efficient production of bioplastics from biomass. Their unique
properties, including large surface area, catalytic activity, selectivity, adaptability, and
sustainability, make them invaluable tools for advancing the field of green plastics. As
research in this area continues to grow, nanoparticle catalysts are poised to play a critical
role in realizing the full potential of bioplastics as a sustainable alternative to
conventional plastics, contributing to a more environmentally friendly and economically
viable future

4.2 Distribution of scientific production by year of publication

Figure 3 shows how scientific production is distributed according to the year of
publication.
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Figure 3. Distribution of scientific production by year of publication.
Source: Authors' own elaboration (2023); based on data exported from Scopus

Among the main characteristics evidenced through the distribution of scientific
production by year of publication, the number of publications registered in Scopus was in
2022, reaching a total of 94 documents published in journals indexed on this platform.
This can be explained by articles such as the one entitled "Revealing the phenotypic and
genomic background for the production of PHA from crude glycerol from rapeseed
biodiesel using Photobacterium ganghwense C2.2" This study aimed to create an in-depth
view of the utilization of Photobacterium ganghwense C2.2 for PHA production by
linking a wide range of characterization methods: Annotation of the strain's genome-wide
metabolic pathway, high-throughput phenotypic testing, and biomass analysis through
plate and culture assays in flasks and bioreactors. We confirmed, under PHA production
conditions, urea catabolization, fatty acid degradation and synthesis, high pH variation,
and tolerance to osmotic stress. With urea as the nitrogen source, pure glycerol and crude
rapeseed biodiesel were comparatively analysed as carbon sources for fermentation at 20
°C. Flask cultures produced 2.2 g/l and 2 g/l of PHA at 120 h, respectively, with
molecular weights of 428,629 g/mol and 81,515 g/mol. The batch culture in a bioreactor
doubled the biomass accumulation (10 g/L and 13.2 g/L) in 48 h, with a PHA productivity
of 0.133 g¢g/(L-h) and 0.05 g/(L-h). Therefore, phenotypic and genomic analyses
determined the successful use of Photobacterium ganghwense C2.2 for PHA production
using crude urea and glycerol and 20 g/L NaCl, without pH adjustment, providing the
basis for a viable fermentation process.(Lascu, 2022)

4.3 Distribution of scientific production by country of origin.

Figure 4 shows how the scientific production is distributed according to the nationality of
the authors.
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Figure 4. Distribution of scientific production by country of origin.
Source: Authors' own elaboration (2023); based on data provided by Scopus.

Within the distribution of scientific production by country of origin, the registrations from
institutions were taken into account, establishing India as the country of this community,
with the highest number of publications indexed in Scopus during the period 2017-2022,
with a total of 44 publications in total. In second place, Italy with 32 scientific papers,
and Spain occupying the third place presenting to the scientific community, with a total of
27 papers among which is the article entitled "Process conditions affect the properties and
results of polyhydroxyalkanoate accumulation in municipal activated sludge." The scope
of study is to systematically compare commonly reported process conditions for PHA
accumulation using large-scale municipal activated sludge. A biomass acclimatization
step combined with a pulsed feeding strategy resulted in maximum average PHA contents
and product yields. pH control and active nitrification produced no observable effects on
PHA productivity. Under these conditions, a high molecular weight polymer (1536 + 221
kDa can be produced). Polymer extraction recoveries were influenced by the molecular
weight of PHA. A standard protocol for an activated sludge PHA accumulation test has
been developed that includes further processing and standardized extraction and is
available as a supplementary material.(Estévez-Alonso, 2022)

4.4 Distribution of scientific production by area of knowledge

Figure 5 shows the distribution of the elaboration of scientific publications based on the
area of knowledge through which the different research methodologies are implemented.
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Figure 5. Distribution of scientific production by area of knowledge.
Source: Authors' own elaboration (2023); based on data provided by Scopus.

Environmental science was the area of knowledge with the highest number of
publications registered in Scopus, with a total of 126 documents that have been based on
their variable methodologies: Production of Bioplastics and Biomass. In second place,
Chemical Engineering with 84 articles and Energy in third place with 81. The above can
be explained thanks to the contribution and study of different branches, the article with
the greatest impact was registered by the Environmental Science area entitled
"Improvement of thistle biomass in mixtures based on polyhydroxybutyrate: a holistic
approach for the synthesis of biopolymers and additives" This work investigates the
valorization of different components of thistle in high value-added products, which are
eventually recombined into novel improved bioplastics. Bioprocesses were established
for the production of polyhydroxybutyrate (PHB) and medium-chain length
polyhydroxyalkanoates (mcl-PHA) from root inulin and seed oil, respectively,
highlighting the effect of process conditions on polymer properties. The ternary mixture,
in which mcl-PHA and epoxidized thistle oil were added to the PHB polymer matrix,
evidenced a synergistic effect of both additives in the modulation of the structural and
thermal properties of PHB, promoted by the physical interaction that occurs between the
components. This proof of concept frames the article in the holistic approach of the
circular economy applied to the production of bioplastics.(Turco, 2022)

4.5 Type of publication

In the following graph, you will see the distribution of the bibliographic finding
according to the type of publication made by each of the authors found in Scopus.
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Figure 6. Type of publication.
Fountain: Authors' own elaboration (2023); based on data provided by Scopus.

The type of publication most frequently used by the researchers referenced in the body of
this document was the one entitled Journal Articles with 50% of the total production
identified for analysis, followed by Journal with 27%. Chapter of the book are part of this
classification, representing 16% of the research papers published during the period 2017-
2022, in journals indexed in Scopus. The aim of this work was to test a combination of
MCCs and CNCs obtained from giant reed biomass (Arundo donax L.), kenaf (Hibiscus
cannabinus L.) and miscanthus (Miscanthus x giganteus Greef et Deu.) as reinforcement.
agents in Ch. MCC and CNC extraction was carried out using an alkaline pretreatment
approach followed by acid hydrolysis. The particles were incorporated into Ch in
different proportions (1.5%, 2% and 2.5% wi/w chitosan), and the resulting biocomposites
were fully characterized in terms of their morphology, mechanical and optical properties,
permeability (oxygen and water vapour). ), water wettability, thermal analysis, X-ray
diffraction and FT-IR. For comparison, chitosan films reinforced with commercial
nanocellulose were tested at the same rates. Improvement was observed in most samples
following the incorporation of MCC/CNC, as anticipated. The MCC/CNC sample
isolated from the giant cane was the one that most improved the properties of the film.
Among the amounts added, the 2.5% level had the most encouraging effects, significantly
improving strength and stiffness and reducing oxygen and water vapour permeability,
which are essential characteristics in the use of bio-based films, for example. the food
packaging industry. For this MCC/CNC ratio, the films demonstrated the potential of the
film with 2% commercial CNC. (Pires, 2022)

5. Conclusions

Through the bibliometric analysis carried out in this research work, it was established that
India was the country with the highest number of published records for the Bioplastics
Production and Biomass variables. with a total of 44 publications in the Scopus database.
In the same way, it was possible to establish that the application of theories framed in the
area of Environmental Science, were used more frequently in relation to the production of
bioplastics from biomass, the characterization of nanoparticle catalysts is an important
step towards obtaining sustainable and environmentally friendly plastic alternatives.
However, recent research in the world of nanocatalysts, which have been fundamental
pillars for catalyzing the conversion of raw materials extracted from plants, such as
biomass, into biopolymers. This article highlights these key characteristics of
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nanoparticle catalysts, including their tunable properties, superior characteristics, and
higher selectivity, which are essential for the manufacture of customized bioplastics with
the properties desired by the various markets. While we face challenges related to the
environmental impact of conventional plastics, the use of nanoparticle catalysts in the
production of bioplastics is promising. The increased efficiency achieved with these
catalysts not only increases the economic viability of bioplastics, but also significantly
reduces greenhouse gas emissions and dependence on fossil fuels.

Although significant advances have been made in nanoparticle catalysts for the
production of bioplastics, there are still areas to be explored and improved. Ongoing
research into catalyst design, synthesis methods, and scalability is critical to exploiting
the full potential of these catalysts. In addition, a holistic approach that considers the
entire life cycle of bioplastics, from the procurement of the feedstock to its management,
is critical to ensuring their true sustainability.
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