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    “Chañar Brea Gum, from Argentina to the World”


    My Copla



    I asked a brea tree for tears,

    I took fiber from a quebracho tree,

    and from a wandering bird,

    freedom, which is life.

    With the essence of these blessings,

    I composed my life,

    and as I climbed the path,

    I engraved this verse on my chest:

    Of brea, to feel;

    of quebracho, to fight;

    and of the birds of the field,

    free, to the sun, to sing.



    Marcos J. Figueroa


    Alfonso Nassif. (2021). Antología de Poetas Santiagueños, Biblioteca Digital Santiagueña, Santiago del Estero, Argentina. pp. 296.


    Book dedicated to the 1° master of teaching, Chañar Brea Gum


    Prof. Alberto Cerezo


    A Tribute to Prof. Alberto Cerezo, Pioneer of Brea Gum Structural Studies


    It was very nice to know that the Editor of this book has requested me to write a few lines to commemorate the legacy of Prof. Alberto Cerezo, a prominent leader in the structural studies of polysaccharides, not only in Argentina but also worldwide.


    Alberto Cerezo was born in a middle-class home in Buenos Aires, Argentina, in November 1930. He earned his degree in Chemistry in 1954 at the University of Buenos Aires, and one year later, he obtained his Ph.D. degree, working on the structure of a natural alkaloid at the Squibb Laboratory, under the supervision of Prof. Venancio Deulofeu. In 1956, Prof. Cerezo started his teaching career at the Organic Department of the Faculty of Exact and Natural Sciences (University of Buenos Aires), which endured for about 50 years, covering all the teaching categories, and becoming a Full Professor in 1975. After retirement in 1996, he kept his position as Consultant Professor.


    In 1958, Argentina decided to have a strong institution devoted to supporting basic and applied science, the National Research Council (CONICET). Shortly after, Prof. Cerezo applied for and earned an external fellowship from CONICET to travel to Birmingham (UK) and carry out a postdoctoral training in the lab of Prof. Maurice Stacey, an eminence in polysaccharide chemistry. At those times, each fellow had to carry his/her own project. Thus, he decided to take a bunch of Brea Gum (BG) exudates and carry them on the ship to England in October 1960. In the British Lab, Prof. Cerezo was able to learn the state-of-the-art of polysaccharide chemistry and worked hard to finally find the structure of the brea gum exudate (chañar brea gum, CBG), to return to Buenos Aires in March 1962. Unfortunately, due to delays in the British lab, the work was published seven years later [1]. It is noteworthy that the structure determined with the old methods available at that time was very close to that elucidated one half century later using modern methods [2].


    Once back home, with a position of Assistant Professor, Dr. Cerezo started his own lab in the Organic Chemistry Department studying two different polysaccharides: carrageenans from Patagonian red seaweeds and galactomannans from legume seeds. Working by himself, he published three papers on both issues [3-5] in top journals of Organic Chemistry as the sole author. He also carried out some work on the synthesis of glycosylamines.


    In the following decades, Prof. Cerezo supervised the work of many Ph.D. students, foreign and national researchers, and graduate students. Some of his students followed his lead and also became specialists in polysaccharide chemistry in Argentina and in Brazil. He extended his work to other polysaccharides (fucoidans, agarans, arabinans, glycoproteins from human seminal plasma, among others). He was one of the founding members of the Center of Research in Carbohydrates (CIHIDECAR), one of the institutes with the sponsorship of both CONICET and the University of Buenos Aires.


    Prof. Cerezo passed away in January 2020, being 89 years old, right before the pandemic changed the world as we knew it. He left his wife, Josefina Scaciatti, two daughters, and three grandchildren. His brilliant scientific career includes more than 130 original papers, more than ten Ph.D. theses supervised, and the recognition of the scientific community to his work, reflected by five thousand citations and an h-index of 38, still growing after his death.


    Beyond the cold numbers, it is even more important to highlight the moral character, humility, and tireless dedication that have guided Prof. Cerezo throughout his career. He had a boundless curiosity and a lifelong passion for learning. These qualities earned him the deep admiration and affection of his students and friends. His commitment to human values transcended everything else.


    
      Carlos A. Stortz

      Centro de Investigaciones en Hidratos de Carbono (CIHIDECAR/CONICET)

      Departamento de Química Orgánica, Facultad de Ciencias Exactas y Naturales

      Universidad de Buenos Aires, Buenos Aires, Argentina
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    My connection with brea gum —the ‘Candy of the Chaco Forest’— dates back to 1998, in the small Córdoba portion of the Riojan plains of the Arid Chaco, specifically in the town of Chancaní. At that time, I was still a student at the Faculty of Agricultural Sciences of the National University of Córdoba (UNC). I travelled frequently to Chancaní as a student assistant in the subject Management of Marginal Agrosystems, alongside professors Ulf Ola Karlin, Rubén Coirini, and Ricardo Zapata, and the students taking the course. In 2000, after graduating as an agricultural engineer, I obtained a university extension scholarship (UNC) to develop a territorial project on silvopastoral management with small producers in the Arid Chaco region of Córdoba. It was in this context that I began to explore the Chancaní Provincial Natural Park and Natural Forest Reserve of Chancaní and its area of influence. On each visit, two recurring themes emerged: the remnant of Aspidosperma quebracho blanco as a representative ecosystem of the Arid Chaco, and the recovery of the forest after the great fire of 1994. It was there that the ‘brea tree’ appeared, a pioneer species that colonizes degraded environments after fire or overgrazing, protecting the soil against laminar erosion on the valuable pedestals that facilitate the regeneration of the ecosystem. But the brea tree offered much more. Talking with stakeholders, I discovered that this small tree, with its photosynthetic, wrinkled, bright green trunk, produced a gummy, glassy exudate that rural schoolchildren consumed as ‘forest candy,’ prized for its subtle sweetness. It also had functional uses: When soaked in warm water, the gum served as an adhesive for schoolwork. Even stakeholders incorporated brea trunks into charcoal kilns, as their gum gave a special shine to white quebracho and algarrobo charcoal. These anecdotes and knowledge were passed on to me by local figures such as Nélida Raquel Ceballos and our park ranger José Gonzáles, who recalled their childhood in the rural schools of Chancaní.


    Later, on one of my trips to Las Lomitas, Formosa, I discovered that the distribution area of the brea tree was much more extensive than I had originally thought, covering much of the semi-arid Chaco region, from Santiago del Estero to Salta. In northern Argentina, brea gum also has an ancestral use among the Wichí communities of the Salta Chaco, who preserve a deep ethnobotanical knowledge and maintain a symbolic and emotional relationship with the species. However, at that time, scientific knowledge about brea gum was limited. There were only a few botanical descriptions from the Darwinion Institute, which recorded the different scientific names assigned over time: Caesalpinia praecox Ruiz & Pav. ex Hook., then Cercidium praecox (Ruiz & Pav. ex Hook.) Harms, and finally, due to genetic characterization studies, it was established as Parkinsonia praecox (Ruiz & Pav. ex Hook.) Hawkins. In addition, there were some pioneering studies by Alejandra Losano that addressed the relationship between Brea Gum (BG) or Chañar Brea Gum (CBG) secretion and water status of the plant, describing also some phenological and anatomical aspects related to its production. From there, my interest in brea deepened, not only as a key species for the recovery of degraded environments, but also as a source of non-timber forest products. The possibility of spatially quantifying its presence seemed within reach: in just one month, between October and November, when the characteristic green of the trunk is covered by intense yellow flowering, facilitating the identification of brea in the landscape. This gave rise to the outstanding idea of taking a flight to map its distribution. Although that project never materialized, it led me to another objective: to quantify individual gum production. The brea tree seemed to play a nurturing role in the restoration of the Chaco forests, facilitating the regeneration of the white quebracho blanco tree, as our dear colleague Alicia Barchuk suggested. And most notably, as the forest regenerated, gum production increased. This relationship was the subject of an interesting publication in 2007.


    The production of brea gum not only fascinated me but was also aligned with my skills and technical experience. However, there was a decisive moment that set the course for my research: during a visit to my mother's workplace, Nélida Beatriz von Müller, at the Multidisciplinary Institute of Plant Biology (IMBIV–UNC/CONICET), I spoke with Dr. Carlos Alberto Guzmán about my interest in gum resin. During that conversation, he shared some insights into its probable chemical characterization but also pointed out the need to investigate in depth not only its composition, but also its potential applications. That exchange was the starting point for my master's thesis proposal at the Faculty of Agricultural Sciences of the National University of Córdoba (FCA/UNC), which would later open the door to postgraduate training at the Humboldt Universität zu Berlin, Germany. Initially, the thesis focused on studying the production of gum resin in the arid Chaco region of Córdoba. However, I soon realized that knowing its chemical composition was essential to advancing the definition of possible usages. So, I began with the physicochemical characterization of brea gum and the development of a purification methodology. One of the key findings was the presence of peroxidase in the gum, which indicated its phloematic origin: a secretion from the parenchyma cells associated with phloem vessels, in response to the trauma caused by marking. Using paper chromatography—quite rudimentary, since we were working in a food laboratory—I was able to identify three monosaccharides: galactose, xylose, and arabinose. These were responsible for its distinctive sweet taste. Then, based on its high solubility, I advanced in the study of the viscosity of brea gum dissolved at different concentrations, and discovered a Newtonian behavior in intermediate ranges, which facilitated its manipulation for the purification process. Later, the purified exudate was precipitated by adding ethanol for the filtration process, a key step in obtaining it in its pure form.


    Despite the progress made in characterizing and purifying it, a crucial question remained unanswered: although we knew, from oral tradition and widespread use, that brea gum had no toxic or anti-nutritional effects, both in consumption by children and rural families in the Arid Chaco, as well as by indigenous communities in the Semi-Arid Chaco of Salta, it was necessary to scientifically demonstrate its safety under standardized protocols. It was then that I encountered Dr. Aldo Renato Eynard and Dra. Cristina López, from the Department of Cell Biology, Histology and Embryology at the Faculty of Medicine of the National University of Córdoba (UNC). Together with him, we began the subchronic toxicity studies required by the National Food Institute (INAL) as an essential step for the National Food Commission (CONAL) to evaluate the inclusion of brea gum as a food additive for commercial use in our country. That was a particularly challenging stage, as it introduced me to a field completely foreign to my areas of expertise and comfort. The experimental design included tests on laboratory animals, strict bioethical protocols, and animal welfare standards. Despite the complexity and sensitivity of this type of study, the results confirmed our hypotheses: brea gum was safe for human and animal consumption. The results were published in the prestigious scientific journal Drug and Chemical Toxicology, validating both the experimental procedures and the ethical standards applied. This was a major step towards the official recognition of gum brea as a food additive. However, one key step was still missing: regulatory approval.


    After completing the toxicological studies, we began—together with Dr. Nelson Rubén Grosso—a series of tests to evaluate the practical applications of purified brea gum, particularly in peanut products. Its effect as a gum additive was analyzed, studying its influence on product preservation and organoleptic characteristics. The results were very encouraging and provided concrete evidence of the functional value of brea gum in food. However, despite these advances, we still did not have formal approval for its use in the food industry.


    It was at this point that the coordinated work between different government agencies took on decisive importance: Cristina Résico (National Program for Non-Timber Forest Products, SAyDS), Elizabeth Kleiman (Subsecretary for Regional Economic Development, MAGyP), Chris Van Dam from FUNDALTES (UNSA), José Minetti (INTA Yuto), Margarita Armada (INIQUI/UNSA), Rubén Coirini (FCA/UNC), and I from IMBIV/CONICET played a key role in driving the process forward. On 29 June 2010, we organized a Technical Meeting in the city of Salta, which resulted in a strategic report entitled ‘Gum resin: a product with potential for regional economic development’. With the development of this document and the institutional support behind it, significant progress was made: the file was submitted to the National NTFP Program, with the endorsement of the National Administration of Medicines, Food and Medical Technology (ANMAT), the National Food Institute (INAL), and the National Food Commission (CONAL). Finally, in 2013, a long-awaited milestone was achieved: gum brea was officially incorporated as a food additive in the Argentine Food Code (CAA), through Article 1398, section 72.1. This recognition was not an individual achievement, but rather the result of the joint work of numerous actors—scientists, technicians, public managers, and territorial leaders—who, from multiple institutions, came together synergistically in this process.


    From that moment on, technical and scientific development around brea gum grew significantly in Argentina. Numerous research, teaching, and outreach teams began to contribute to the scientific knowledge, application, and appreciation of chañar brea gum in different contexts: academic, industrial, and regional developments. In this context, the book Foods and Applications from Chañar Brea Gum, meticulously edited by Dr. Martín Masuelli, stands out as a fundamental work. This publication brings together, in a coherent and rigorous manner, the advances made in science and technology regarding brea gum, reflecting both the diversity of approaches and the wealth of the work teams involved throughout the country.


    The book is organized into twelve chapters that comprehensively cover the main scientific, technological, and applied aspects of brea gum, demonstrating both its potential and its versatility. Chapter 1 focuses on the territory and ecological role of Parkinsonia praecox in environmental restoration processes. It explores the germination capabilities of its seeds under salinity conditions, which are fundamental for programs to recover the degraded Chaco forest. Chapter 2 presents a detailed chemical characterization of gum brea: a composition of 75% polysaccharides, 17% uronic acids, and 9% proteins was identified. This proportion gives it valuable functional properties for food use. Chapter 3 addresses the rheological properties of brea gum. It describes its behavior as a pseudoplastic fluid and its thickening capacity, capable of achieving Newtonian behavior. This positions it as a water-soluble fiber with high functional value in the food industry. Complementing this information, Chapter 4 studies the intrinsic viscosity of brea gum. This property is key to the design of industrial applications based on natural polymers. Chapter 5 focuses on the water solubility of brea gum, a determining property for its potential use as an additive in both the food and pharmaceutical industries. Chapter 6 examines the interactions between brea gum and other commercial gums, such as starch and guar gum. Differences in solubility were identified, but also a promising synergy in terms of compatibility and miscibility, which opens new perspectives for its use in mixed formulations. Chapter 7 focuses on the applications of brea gum in bakery products, especially white bread and flour mixes. Its role as a hydrocolloid is highlighted, improving texture, crumb moisture, and sensory acceptance by consumers. In addition, its ability to prevent amylopectin retrogradation, prolonging the shelf life of bread, was observed. Chapter 8 delves into the development of gluten-free products, an area of great interest to public health. Dr Martín Masuelli's team is in a public-private partnership to develop biscuits suitable for coeliacs with the addition of brea gum. Sensory tests confirmed their good acceptance and tolerance by coeliac patients. Chapter 9 takes a more comprehensive approach: that of functional foods. An interdisciplinary team investigated the emulsifying, thickening, and stabilizing properties of brea gum in various food products. A significant improvement in the sensory quality and preservation of the treated foods was observed. Chapter 10 describes the production of a wide range of products: from gluten-free baked goods and condiments to balanced animal feed. The incorporation of brea gum not only improved the preservation properties but also the protein content of the products. Chapter 10 describes the production of a wide range of products: from gluten-free baked goods and condiments to balanced animal feed. The incorporation of brea gum not only improved the preservation properties but also the protein content of the products. Chapter 11 presents an innovative application: the use of brea gum in coatings and microencapsulation of materials, with the aim of replacing synthetic polymers. Its ability to protect and release antioxidants, essential oils, and antimicrobial peptides in pharmaceutical products in a controlled manner was demonstrated. Finally, Chapter 12 explores an even more specific approach: the study of the co-solubilization of gum resin with the active ingredient chlorphenamine maleate, used in human medicine. This combination was shown to improve the hydrophilicity of the compound and optimize its kinetics of action.


    The disciplinary and interactive diversity of the research groups that participated in this Book reflects, in an extraordinary way, a perfect analogy to the geographical and ecological breadth that defines Parkinsonia praecox gum in its distribution area. From the arid environments of the west—covering San Juan, San Luis, Córdoba, La Rioja, Catamarca and Santiago del Estero—to the more humid areas of the Semi-Arid Chaco in the provinces of Salta, Jujuy, Formosa, Chaco and Tucumán. This book is a collective testimony to the plasticity of the chañar brea tree in the Gran Chaco Americano and its value as a non-timber forest resource. It is also a tangible example of what can be achieved when scientific knowledge and territorial knowledge are integrated into a shared agenda. From an academic and technical point of view, there are still many aspects to be explored: the silviculture and domestication of the species, its controlled propagation, the design of sustainable production systems, and, especially, the further development of its use as a soluble fiber in dietary products, with potential benefits for human health. But the truth is that this book—Foods and Applications from Chañar Brea Gum—takes a firm and ambitious first step, paving the way for future developments, new projects, and multiple virtuous uses of this noble exudate that silently springs from the green heart of the Chaco.


    
      Axel R. von Müller

      Instituto Nacional de Tecnología Agropecuaria-EEAf Esquel/Facultad de Ingeniería-Universidad Nacional de la Patagonia San Juan Bosco

      Esquel, Chubut, Argentina
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    This e-book, "Foods and Applications from Chañar Brea Gum", represents a comprehensive compilation of cutting-edge research on this remarkable natural hydrocolloid. Edited by Martin A. Masuelli, this work is the result of the collaborative effort of distinguished researchers from various institutions in Argentina, who have contributed their knowledge to unravel the properties and applications of chañar brea gum. We extend our sincerest gratitude to all the authors for their invaluable contribution and dedication in the preparation of this volume. We would also like to thank Bentham Publishing and editors Humaira Hashmi and Aleeza Marium.


    This book is aimed at a wide audience, including students, academics, scientists, and industrialists interested in the fields of biopolymers, food science, chemistry, and sustainability. It seeks to be a fundamental reference for those who wish to deepen their knowledge of Chañar Brea Gum (CBG) or Brea Gum (BG) from the Parkinsonia praecox tree (ex Cercidium praecox), explore its innovative applications, and contribute to the development of more sustainable solutions in various industries.


    Throughout its chapters, the e-book covers everything from the fundamental aspects of chañar brea gum to its most recent and promising applications.


    Chapter 1, “State of Art of Chañar Brea Gum: From Botany to Industrial Applications”, authored by Maria Fernanda Torres, Mauricio Filippa, and Martin Masuelli, from INFAP-CONICET-UNSL. This text serves as a brief introduction to everything that is known about gum, its origins, sources, previous studies, applications, and the latest developments on this topic.


    Chapter 2, "Differential impact of salinity and drought on germination of Parkinsonia praecox : Implications for its production areas", authored by Valeria Villarreal, Analía Llanes, and Laura Sosa, from the National University of San Luis and the National University of Río Cuarto, explores the resilience of Parkinsonia praecox under adverse environmental conditions. This chapter highlights the species' ability to establish itself in soils with high salt concentrations and water-deficient environments, which is crucial for understanding its distribution and its potential for the rehabilitation of degraded environments. Chañar brea gum, obtained from the exudate of this plant, is an economically competitive alternative in rural environments where it grows.


    Chapter 3, "Structure of Chañar Brea Gum Polysaccharides", by Frank Sznaider, Ana M. Rojas, Carlos A. Stortz, and Diego A. Navarro, from the University of Buenos Aires, delves into the chemical composition of chañar brea gum. This chapter reveals that the purified polysaccharide fraction (BG) from the exudate is constituted by 75% carbohydrates, 17% uronic acids, a low proportion of proteins (≈ 9%), and 2.6% acetyl groups. The identification of monosaccharides such as xylose, arabinose, glucuronic acid, and 4-O-methylglucuronic acid in a molar ratio of 1:0.44:0.16:0.22, along with detailed structural analysis, provides a deep understanding of this highly substituted and acetylated arabinoglucuronoxylan with an average molecular weight of 122 kDa. This structural characterization is fundamental to understanding its functional properties.


    Continuing with chemical and rheological properties,


    Chapter 4, "Brea Gum Arabinoglucuronoxylans and their Chemical Derivatives as a Rheological Alternative to Gum Arabic", also authored by Frank Sznaider, Carlos A. Stortz, Ana M. Rojas, and Diego A. Navarro, from the University of Buenos Aires, compares the behavior of chañar brea gum with gum arabic. It highlights the pseudoplastic behavior of chañar brea gum and its higher initial thickening capacity compared to gum arabic. Furthermore, the importance of acetyl groups in the flow behavior of the gum is explored, and how amidation can modify its properties, opening new avenues for its commercial use.


    Chapter 5, "Intrinsic Viscosity of Chañar Brea Gum", by Maria Fernanda Torres, Alba Benuzzi, Mauricio Filippa, and Martin A. Masuelli, from the Institute of Applied Physics-CONICET and the National University of San Luis, focuses on the precise determination of intrinsic viscosity, a fundamental property for understanding the rheological behavior of biopolymers. This chapter compares various graphical representation methods with the Huggins method, which is considered the standard for intrinsic viscosity in the study of biopolymers in solution, for calculating the intrinsic viscosity of chañar brea gum, which is crucial for its characterization and industrial application.


    Chapter 6, The Solubility of Chañar Brea Gum as a Temperature Function, is the subject presented by Maria Fernanda Torres, Mauricio Filippa, and Martin A. Masuelli, from the same institutions. This study reveals that the intrinsic viscosity measurements in CBG solutions decrease with increasing temperature and that CBG exhibits a more rigid behavior below 25 °C, with its flexibility beginning to increase above this temperature. These findings are essential for understanding its behavior in both dilute and concentrated solutions, and its usefulness in food and pharmaceutical applications.


    Chapter 7, "Gums Interaction with Chañar Brea Gum", by Romina Postemsky, Maria Fernanda Torres, Alba Benuzzi, Mauricio Filippa, and Martin A. Masuelli, explores the interactions of chañar brea gum with other hydrocolloids. A marked synergism between gum arabic (AS) and chañar brea gum (GB) is observed in diluted solutions, which has important implications for the development of food and pharmaceutical formulations where the combination of hydrocolloids can optimize functional properties.


    In the field of food applications,


    Chapter 8, "Application of Brea Gum (BG) in bakery: characteristics of white bread and bread with the addition of tarwi isolate (Lupinus mutabilis sweet), made with the addition of a regional hydrocolloid", authored by Estela Patricia López, from the National University of Salta, investigates the use of chañar brea gum as a retarding agent for the appearance of staling signs in bread. The results demonstrate that the incorporation of BG into the bread formulation allows for an improvement in the texture of the crumb at 48 and 72 hours of storage, due to its higher moisture content. It also increases the shelf life of the bread.


    Following with food applications,


    Chapter 9, "Development of Gluten-Free Cookies with Chañar Brea Gum", by Maria Fernanda Torres, Karen Gil Milac, Romina Postemsky, Dario Diaz, Yiancarlo Kolodziej, Guillermo Bianciotti, Mauricio Filippa, and Martin A. Masuelli, from the Institute of Applied Physics-CONICET and the National University of San Luis, explores the potential of chañar brea gum as a gluten substitute in bakery products. This chapter presents the formulation and evaluation of gluten-free cookies with the addition of chañar brea gum flour in increasing concentrations, highlighting its ability to modify the rheological properties and improve the quality of products for celiac patients.


    Chapter 10, "Functional Potential of Brea Gum in Food Systems: Emulsifying, Thickening, and Stabilizing Properties", written by Marisol Nievas, Edgar M. Soteras, María M. Montenegro, Roberto Carrizo Flores, Gabriela Tobarez, Gabriela Alaniz, María E. Milani, Gabriela Achad, and Adrián Giurno, Liliana M. Grzona, from the National University of San Luis, offers a comprehensive review of the functional properties of chañar brea gum. This chapter highlights its approval by the Argentine Food Code as a thickening, stabilizing, and emulsifying agent, and its capabilities in stabilizing emulsions, clarifying beverages, and modifying the texture of products such as sauces and soups. Chañar brea gum is presented as a natural and innovative alternative for the development of functional products.


    Chapter 11, "Applications of Chañar Brea Gum in the Formulations of Gluten-Free Breads, Salad Dressing and Balanced Animal Feed", by Ana N. Rinaldoni, Diana R. Palatnik, María V. Ostermann Porcel, Gabriel E. Castro, Ulises A. Gonzalez, and Mercedes E. Campderrós, from the National University of San Luis, delves into various applications of chañar brea gum. It demonstrates its ability to improve the specific volume and texture of gluten-free breads, showing reduced hardness, springiness, and gumminess when compared to control samples, and its role as a thickener and stabilizer in vegetarian dressings. Furthermore, its use in balanced animal feed is explored, where it contributes to pellet consistency and a higher protein efficiency ratio.


    Chapter 12, "Films of Brea Gum: Edible Coatings and Microencapsulation Systems", by María A. Bertuzzi and Aníbal M. Slavutsky, from the Institute of Chemical Industry Research (INIQUI-CONICET), addresses the use of chañar brea gum in the development of biodegradable materials for food packaging and encapsulation. This chapter highlights its potential to replace synthetic polymers, its application in spray-dried microencapsulation for protecting sensitive compounds, and the formulation of edible films with improved mechanical and barrier properties. These insights underscore BG's promise in developing sustainable food packaging and pharmaceutical delivery systems.


    Chapter 13, "Chañar Brea Gum and Its Application in Drug Co-Solubility. Case of Chlorphenamine Maleate", by Maria Fernanda Torres, Mauricio Filippa, and Martin A. Masuelli, from the Institute of Applied Physics-CONICET and the National University of San Luis, delves into the pharmaceutical field. This chapter studies the interaction between chañar brea gum and chlorphenamine maleate (CIF) by evaluating chain flexibility, chemical potential, and preferential interaction parameters with respect to temperature. The findings suggest an increased affinity for water molecules with rising temperature, enhanced by CIF addition, which could have implications in drug formulation.


    Collectively, this e-book underscores the vast potential of chañar brea gum as a versatile and sustainable biopolymer. The research presented here not only expands scientific knowledge about its fundamental properties but also opens up a range of possibilities for its application in various industries, from food and pharmaceuticals to advanced materials. We hope that this work will inspire new research and foster the utilization of this valuable natural resource in the pursuit of more innovative and environmentally friendly solutions.
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      Abstract


      Chañar Brea Gum (CBG) or Brea Gum (BG), a natural hydrocolloid exuded by the Parkinsonia praecox (Ruiz & Pav. ex Hook.) Hawkins tree (ex Cercidium praecox), commonly known as chañar brea or “palo verde”, is a non-timber forest product of increasing importance to regional economies in Argentina. This report presents a comprehensive state-of-the-art analysis of this substance, covering its botanical characteristics, physicochemical properties, and various industrial applications. It is highlighted that gum pitch possesses structural and functional properties remarkably similar to those of gum arabic, a widely used and traditionally imported hydrocolloid. Its incorporation into the Argentine Food Code (CAA) in 2013 has paved a significant path for its use as a thickener, stabilizer, and emulsifier in the food industry.


      The strategic value of gum pitch extends beyond its functional properties; it represents a sustainable alternative to imported resources, boosting local economies and contributing to the preservation of ecosystems. Regulatory approval, coupled with its local availability and socioeconomic benefits for regional and Indigenous communities, elevates pitch gum from a mere scientific curiosity to a product with tangible market potential and broader social impact. This underscores its role as a key component in a sustainable bioeconomy, offering a pathway for economic diversification and the valorization of native forests.
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      INTRODUCTION


      
        Context and Relevance of Chañar Brea Gum


        Chañar Brea Gum (CBG) or Brea Gum (BG) is a Non-Timber Forest Product (NTFP) of great importance to the regional economies of Argentina [1]. It is obtained as an exudate from the Parkinsonia praecox (Ruiz & Pav. ex Hook.) Hawkins tree (ex Cercidium praecox), a native woody species widely distributed in arid and semi-arid zones of Argentina and other parts of the Americas [1]. This gummy exudate has attracted growing interest due to its functional properties, which are comparable to those of gum arabic, a hydrocolloid widely used commercially worldwide [2, 3].


        Chañar Brea Gum's ability to serve as a local substitute for gum arabic [2-5] and its broad development potential [1] are key factors. Its classification as some important NTFP [1] underscores the possibility of sustainable harvesting practices and community involvement [6]. Its functional equivalence with an imported raw material creates a considerable market opportunity. When this is combined with local availability and the potential for sustainable harvesting, it generates tangible socio-economic benefits, such as increased income for small producers [7], and environmental advantages, such as reduced pressure on deforestation and the valorization of native forests [8-11].


        Its incorporation into the Argentine Food Code (CAA) in 2013 has paved a significant path for its use as a thickener, stabilizer, and emulsifier in the food industry [12-14].

      

    


    
      BOTANICAL ASPECTS OF THE CHAÑAR BREA GUM (PARKINSONIA PRAECOX)


      
        

        Taxonomy and Nomenclature


        The plant that produces chañar brea gum is scientifically known as Parkinsonia praecox (Ruiz & Pav. ex Hook.) Hawkins. In popular culture, it is known by various common names such as “brea,” “chañar brea,” “palo verde,” and “hiñecillo” [1]. It is important to note that, although the common name “chañar brea” is used for the exudate of this tree, Parkinsonia praecox, there is another species, Geoffroea decorticans, which is commonly known simply as “chañar.” This distinction is crucial, as Geoffroea decorticans produces edible fruits and has medicinal uses, but has not been documented to produce an industrially significant gummy exudate comparable to that of Parkinsonia praecox. The need for accurate scientific nomenclature is critical to avoid confusion in research and industrial applications, ensuring that properties and uses are correctly attributed to the specific species. The species Parkinsonia praecox belongs to the Fabaceae family (Leguminosae), and more specifically to the Caesalpinioideae subfamily [15]. Among its most relevant synonyms are Parkinsonia praecox, also known until 2015 as Cercidium praecox (Ruiz & Pav. ex Hook.) Harms, Cercidium australe I.M. Johnst., Caesalpinia praecox Ruiz & Pav., Cercidium plurifoliolatum Micheli, and Cercidium spinosum Tul. [16-17]. Two main botanical variants have been identified: Cercidium praecox glaucum, characterized by pilose ovaries (with hairs), and Cercidium praecox praecox, which has hairless ovaries. Despite this morphological difference, both subspecies are identical in their general characteristics Table (1) [18].


        
          Table 1 Taxonomic Classification of Parkinsonia praecox.


          
            
              
                	Taxonomic Category

                	Classification
              

            

            
              
                	Kingdom

                	Plantae
              


              
                	Phylum

                	Tracheophyta (Magnoliophyta)
              


              
                	Class

                	Magnoliopsida
              


              
                	Order

                	Fabales
              


              
                	Family

                	Fabaceae
              


              
                	Subfamily

                	Caesalpinioideae
              


              
                	Gender

                	Parkinsonia
              


              
                	Species

                	P. praecox
              


              
                	Synonyms

                	Cercidium praecox, Cercidium australe, Caesalpinia praecox, Cercidium plurifoliolatum, Cercidium spinosum
              

            
          


        

      


      
        

        Morphology and General Characteristics


        Parkinsonia praecox is a small tree or shrub, ranging in height from 1.5 to 3 meters (5 to 10 feet), although it can reach up to 6 to 9 meters (20 to 30 feet), and is often wider than it is tall. One of its most distinctive characteristics is its smooth, grainy bark, which is lime green to chartreuse in color, giving it a high ornamental value.


        The plant's foliage is composed of small, compound, blue-green leaves, which are deciduous and often absent during flowering or the dry season. This characteristic is a key adaptation to the arid environments where it grows. The plant also has thorns. Its flowers are bright yellow, fragrant, and 1 to 2 cm in size, arranged in clusters. Flowering occurs mainly in spring and summer, from September to March in Argentina. These flowers are particularly attractive to bees, contributing to honey production. The fruits are flat, dehiscent, greenish-brown pods with pointed ends, containing 2 to 5 seeds.


        The distinctive morphological characteristics of Parkinsonia praecox, such as its green bark and deciduous nature, are direct adaptations to arid environments. This adaptation explains its prevalence in specific dry regions and its resilience, a crucial factor for the sustainable and consistent production of its gum [4-5]. This causal relationship between plant morphology and its evolutionary response to environmental pressures makes it a reliable and sustainable source of non-timber forest products, even under challenging conditions, representing a significant advantage for its long-term economic exploitation. Furthermore, it is a pioneer species, capable of rapidly colonizing degraded environments and growing in poor and decertified soils, sometimes forming almost pure stands [19].

      


      
        Geographic Distribution and Habitat


        Parkinsonia praecox is a species native to the arid Neotropics, with a distribution that extends from Mexico to Argentina. In Argentina, its presence is extensive, encompassing provinces such as Jujuy, Salta, Chaco, Formosa, Tucumán, Catamarca, Santiago del Estero, Córdoba, San Luis, Santa Fe, La Pampa, La Rioja, Mendoza, Neuquén, and San Juan. The glaucum subspecies is endemic to Argentina, found in very arid areas from Jujuy to Río Negro [4].


        The species grows in an altitudinal range from 0 to 2,100 meters above sea level, showing a marked preference for xerophilous forests. Its capacity as a colonizing species makes it common in degraded environments, such as those that have suffered fires, deforestation, or have been abandoned, where it can form dense populations. The widespread distribution of Parkinsonia praecox, particularly its abundance in degraded arid and semi-arid lands in Argentina, highlights its dual ecological role in reforestation and its potential as a readily available, low-impact resource for local communities. This suggests that sustainable gum cultivation and harvesting can be strategically integrated into broader land restoration and desertification efforts, providing both economic benefits to local populations and crucial ecosystem services. This creates a positive feedback loop where economic activity supports ecological health [5].

      

    


    
      PHYSICOCHEMICAL PROPERTIES OF CHAÑAR BREA GUM


      
        

        General Chemical Composition (Polysaccharides and Proteins)


        Chañar brea gum is predominantly a polysaccharide, constituting the major component with 82.60% by weight, and contains a significant percentage of proteins, around 7.52% by weight [20]. The polysaccharides have been identified as arabinoglucuronoxylans, with an average molecular weight of 122 kDa, although up to 1890 kDa can be reported [21]. Its structure is characterized by a main chain of (1→4)-β-D-Xylp units, which are highly substituted, mainly in position 2. These substitutions include β-D-xylopyranose, α-L-arabinopyranose, α- and β-L-arabinofuranose units, α-D-glucuronic acid, and 4-O-methyl-α-D-glucuronic acid, which can be present as terminal units or form small side chains. In addition, some of the C-2 substituted xylose units are acetylated at the 3-position.


        The gum contains specific monosaccharide residues such as L-arabinose, D-xylose, D-glucuronic acid, and 4-O-methyl D-glucuronic acid [20]. Preliminary analyses of the protein fraction suggest the presence of all essential amino acids, with the possible exception of tryptophan and arginine. A general compositional analysis indicates that gum pitch contains 83.21% carbohydrates, 10.33% water, 1.60% lipids, and 3.62% ash [21].


        The specific polysaccharide structure (arabinoglucuronoxylans) and the notable protein content are critical determinants of the functional properties of chañar brea gum, especially its emulsifying and stabilizing capacities, which are directly comparable to those of gum arabic [20]. The presence of proteins is considered to be of great importance for the functional properties of the exudate, a phenomenon also observed in the rheological properties of gum arabic [20]. This connection between molecular architecture and macroscopic functional behavior is fundamental for its industrial application as a hydrocolloid.

      


      
        Solubility


        Chañar brea gum demonstrates high solubility in water, exceeding 40% w/v, and this solubility increases with increasing temperature [20]. When dispersed in water, it forms homogeneous, viscous, and clear solutions. It is soluble in various chemical reagents such as iodine, concentrated sulfuric acid, hydrochloric acid, tannic acid, sodium hydroxide, and potassium hydroxide. Conversely, it is insoluble in acetic acid, glycerol, oils, ethyl alcohol, and most organic solvents [20]. It is important to note that, in water, pitch gum does not undergo true solubilization but rather forms a hydrocolloid dispersion, indicating the formation of a stable colloidal system.


        High water solubility and the formation of stable hydrocolloid dispersions are fundamental properties that underpin pitch gum's effectiveness as an emulsifier, thickener, and stabilizer. This feature allows its wide application in aqueous systems, particularly in the food and pharmaceutical industries, where such properties are essential for product formulation [22].

      


      
        Viscosity and Rheological Behavior


        CBG solutions exhibit rheological behavior that is crucial for their industrial applications. The viscosity of these solutions increases with gum concentration and decreases with increasing temperature. A particular aspect is that their viscosity shows a further increase at intermediate pH levels [20].


        In a comparative analysis, a 1.5% CBG solution exhibits higher viscosity values than 4% solutions of karaya gum and tragacanth gum over a temperature range of 25 to 50°C [20]. Unlike most gums that form highly viscous solutions at low concentrations, pitch gum, like gum arabic, is distinguished by its high solubility without conferring significant viscosity at low concentrations [20]. However, it has the ability to form highly concentrated solutions. Even at concentrations as high as 35%, CBG solutions show only very slight pseudoplasticity, indicating predominantly Newtonian behavior [20]. The density of its solutions at 25°C increases linearly with hydrocolloid concentration up to 35% [20].


        The unique rheological profile of CBG, characterized by high solubility combined with relatively low viscosity at low concentrations, yet the ability to form highly concentrated solutions with predominantly Newtonian behavior, makes it particularly suitable for applications requiring high solids content without excessive thickening. This includes uses in microencapsulation [23] or beverage stabilization, which distinguishes it from other common hydrocolloids. This property suggests that pitch gum is more suitable for stabilizing and modifying texture than simply increasing flow resistance, giving it a competitive advantage in specific industrial niches [21].

      


      
        Stability (pH and Temperature)


        The stability of CBG solutions under various pH and temperature conditions is a critical factor for their industrial processing, product formulation, and shelf life. The viscosity of pitch gum solutions has been observed to decrease as temperature increases [20]. On the other hand, their viscosity increases at intermediate pH ranges [20].


        CBG solutions are reported to be stable at room temperature for several months [20]. The gum itself forms homogeneous, acidic solutions, with a typical pH of 4 [20]. Additionally, studies conducted on edible films formulated with CBG (at concentrations of 2% to 4% w/w with 1% glycerin) demonstrate that their mechanical properties improve with increasing gum concentration, while water vapor permeability decreases, indicating good barrier stability [24].


        The inherent stability of CBG over a range of pH and temperatures, coupled with its demonstrated film-forming capabilities, suggests its suitability for various food and pharmaceutical formulations. This stability is vital for products requiring processing under varying conditions or those designed for extended shelf life, such as edible coatings for food preservation [24].

      


      
        Comparison with Gum Arabic


        CBG exhibits structural and functional characteristics remarkably similar to those of gum arabic [2, 3]. Its chemical composition is described as “almost identical” to that of gum arabic, being an acidic polysaccharide composed of arabinose, xylose, and glucuronic acid [20]. CBG solutions can even exhibit higher viscosity than gum arabic solutions at equivalent concentrations [20].


        Both gums are effectively used as emulsifiers, stabilizers, and thickeners in various industries [2, 20, 25]. CBG is explicitly positioned as a local substitute for imported gum arabic in Argentina [2]. Both are hydrocolloids with significant protein content, which plays a crucial role in their rheological properties [20]. Sensory analyses performed on peanut products incorporating gum pitch showed no significant differences in acceptability, sensory properties, or product stability compared to those made with gum arabic [26]. The demonstrated functional equivalence, and even viscosity superiority in some aspects, of CBG compared to gum arabic at similar concentrations, represents a significant competitive advantage. This reduces dependence on expensive imports, improves the economic viability of local production, and positions CBG as a highly attractive and sustainable alternative in the global hydrocolloid market. CBG's ability to be a direct and efficient substitute, validated by sensory analysis, strengthens its case for widespread industrial adoption (Table 2).


        
          Table 2 Comparison of key physicochemical properties between pitch gum and gum arabic [20].


          
            
              
                	Properties

                	Chañar Brea Gum (Parkinsonia praecox)

                	Arabic Gum (Acacia senegal)
              

            

            
              
                	Water Solubility

                	High (>40% w/v), increases with temperature.

                	High (500 g/l)
              


              
                	Solubility in Organic Solvents

                	Insoluble in most (acetic acid, glycerol, oils, ethyl alcohol)

                	Insoluble
              


              
                	Main Type of Polysaccharide

                	Arabinoglucuronoxylans

                	Arabinans
              


              
                	Protein Content

                	Significant (7.52% wt.)

                	Important role in rheological properties
              


              
                	Viscosity at Low Concentrations

                	Low, similar to gum arabic

                	Low
              


              
                	Viscosity at High Concentrations

                	It allows highly concentrated solutions, and it can be more viscous than arabic at equal concentrations

                	Allows for highly concentrated solutions
              


              
                	Rheological Behavior

                	Predominantly Newtonian, even at high concentrations (very mild pseudoplasticity at 35% wt.)

                	Generally Newtonian
              


              
                	pH in Aqueous Solution

                	Acid (pH = 4)

                	-
              


              
                	Stability (T, pH)

                	Viscosity decreases with temperature and increases at intermediate pH levels. Solutions are stable for months at room temperature [24]

                	High flash point (>250 °C). High overall stability.
              


              
                	Key Functional Properties

                	Thickener, stabilizer, emulsifier [2, 20, 26]

                	Emulsifier, stabilizer, binder
              

            
          


        

      

    


    
      

      EXTRACTION AND PROCESSING METHODS CHAÑAR BREA GUM


      
        

        Harvesting Techniques and Yield


        Pitch gum is obtained from the exudate that oozes from the trunk and branches of the Parkinsonia praecox tree, in response to accidental or intentionally induced wounds. Historically, “V”-shaped incisions or horizontal cuts were made with an axe or machete. Currently, recommended harvesting techniques involve making 3 to 5 cuts per plant per season, with a depth of approximately 1.5 cm, using a saw or machete. It is essential that these cuts cover half the circumference of the trunk, leaving the other half for the following season, thus ensuring the health and sustainability of the tree [2].


        The exudation process begins 15 to 30 days after incision. Harvesting must be done periodically, every 15 to 30 days, to prevent wound healing, gum dissolution by rain (since it is water-soluble), and contamination, factors that directly affect product quality [2]. Gum production is seasonal, concentrated in spring and summer (September to March), periods that coincide with the highest temperatures (Table 3) [2].


        An adult tree can secrete between 100 and 300 grams of gum per year [2], although some sources mention yields of up to 500 grams. Optimal gum production is observed in individuals with a Diameter at Breast Height (DBH) of between 12 and 18 cm. Research indicates that gum production increases with wound size, with cuts between 30 and 50 cm2 being recommended [2]. No threshold wound size has been found beyond which production stops increasing. However, the primary criterion when determining wound area should be to avoid excessive weakening of the tree [2]. Rainfall is a critical environmental factor, as water can dissolve the gum, resulting in the loss of exudate [2]. Optimizing harvesting techniques, including the type, depth, and frequency of cuts, as well as selecting the appropriate tree size, is crucial to maximizing yield and ensuring the long-term sustainability of pitch gum production. This balance between economic benefit and ecological preservation is vital to the viability of this non-timber forest product. Data on optimal tree size and seasonal production refines our understanding of efficient and environmentally conscious harvesting practices.


        
          Table 3 Estimated annual pitch gum yield per tree and influencing factors [3].


          
            
              
                	Parameter

                	Value/Description
              

            

            
              
                	Average Annual Return

                	100 - 300 g/tree (up to 500 g/tree in some cases)
              


              
                	Optimal Trunk Diameter

                	12 - 18 cm
              


              
                	Optimal Production Season

                	Spring and summer (September to March), correlated with high temperatures
              


              
                	Recommended Cutting Depth

                	1.5 cm
              


              
                	Number of Cuts/Season

                	3 - 5 cuts per plant
              


              
                	Harvest Frequency

                	Every 15 - 30 days
              


              
                	Recommended Wound Size

                	30 - 50 cm2
              


              
                	Key Influencing Factors

                	Wound size, precipitation (dissolves it), tree health, and periodic harvesting.
              

            
          


        

      


      
        

        Purification and Marketing Methods


        After harvesting, CBG should be stored in plastic burlap bags that allow air exchange in a clean, dry, and shady location to preserve its quality. The commonly described purification process involves dissolving the raw gum at a concentration of 15% w/v for 24 hours at room temperature, followed by the addition of activated carbon, filtration, and freeze-drying. Another simpler method involves a dissolution and drying process, followed by fine grinding to obtain a powder suitable for use as a food additive [3].


        A major challenge in the CBG value chain is the absence of a universally standardized purification method. This lack of standardization, despite the existence of various commercial forms, represents a significant bottleneck for its large-scale industrial adoption and for ensuring consistent product quality. This highlights a critical area for future research and development, which would ensure uniformity and unleash its full commercial potential in high-value applications [21]. CBG is marketed in several forms as follows:


        
          	Natural form: As collected directly from the forest or from the stockpile, this is the usual form of marketing for farmers and indigenous communities [27].


          	Selected and ground form: This involves an initial sorting process to remove dark areas and bark adhesions, followed by grinding in a hammer mill with a sieve to obtain a particle size of 1/5 mm. This presentation is intended for industries that manufacture tempera and watercolors, use electrolytic baths, produce artistic ceramics, or for industrial drugstores as a thickener or astringent [27].


          	Gum-water solution: A 20% gum solution in 80% water, used in the printing industry [27].


          	White powder: This is the only form accepted for human consumption and is primarily used in the food industry [27].

        


        Regarding processing considerations, purification, especially for obtaining the powdered form, often requires expensive equipment. This drives the need to maximize yield by working with highly concentrated solutions. The drying process is similar to that used in the production of powdered milk, dehydrated eggs, or instant coffee [27].

      

    


    
      APPLICATIONS OF CHAÑAR BREA GUM


      
        

        Food Industry (Thickener, Stabilizer, Emulsifier)


        Chañar Brea Gum was formally incorporated into the Argentine Food Code (CAA) in 2013, under Article No. 1398 of Chapter XVIII, Section No. 72.1. This official inclusion explicitly recognizes it as a food additive with thickening, stabilizing, and emulsifying functions [2, 20]. This regulation allows gum pitch to replace imported gum arabic in the Argentine food industry [2].


        In this industry, CBG is used in various applications, including:


        
          	Bakery: As a beer foam stabilizer [28].


          	Soft drinks: As a bubble fixative [23].


          	Emulsifier: emulsion-based for edible films [29].


          	Bread: As a crumb stabilizer [30-32].


          	Syrups: As a crystallization inhibitor [33-34].


          	Microencapsulation: As an aid in the microencapsulation of flavors using spray drying [23].


          	Pastas: As a processing aid [25].


          	Balanced feed: In pelletizing [25, 35].


          	Peanut products: Their use has been evaluated in gummy and chocolate peanuts, demonstrating results comparable to gum arabic in terms of acceptability, sensory properties, and product stability [36].


          	Dressings: Its incorporation into dressings has been investigated, where formulations with CBG (0.5%, 1.5%, 2.5% w/w) showed better emulsifying capacity (4.23-5.17 ml oil/g product) and fat retention capacity (0.74-0.84 ml oil/g product) compared to the control [37-38].


          	Edible films: Their use has been explored in the formulation of edible films, which present improved mechanical properties and a decrease in water vapor permeability with increasing CBG concentration, making them suitable for contact with water-soluble dehydrated foods. CBG's ability to influence aroma perception in food systems by retaining volatile compounds similarly to gum arabic makes it a viable replacement for the latter in the industry. This property is critical to the sensory quality of many products. The fact that CBG is a plant-based additive and that its production does not require logging aligns it with current trends toward sustainability and the replacement of animal-derived additives [24, 39-43].

        

      


      
        Pharmaceutical and Cosmetic Industry


        Chañar Brea Gum has considerable potential in the pharmaceutical and cosmetic industries, given its functional properties. It is considered a local substitute for gum arabic, which has multiple uses in these sectors [44-45].


        In the pharmaceutical industry, exuded plant gums are valued for their ability to modify the rheological properties of aqueous systems and stabilize interfaces, making them useful as cohesive agents, film-forming agents, and suspending agents. Specifically, CBG can be used in the formulation of tablets, syrups, and suspensions. Gum arabic, with which it shares similarities, forms a protective barrier over the oral mucosa, which can prevent inflammation and reduce oral mucositis induced by chemotherapy or radiation. This property suggests similar potential for gum tar in applications related to oral health or as a component in formulations requiring a protective barrier [46-49].


        In the cosmetic field, plant gums also find application. The properties of CBG as an emulsifier, stabilizer, and film-former are relevant for cosmetic product formulations, where specific textures, emulsion stability, and the ability to create protective layers on skin or hair are sought. Its natural origin and sustainability profile can also be attractive for the development of “green” or naturally based cosmetic products [50-51].

      


      
        Other Industrial and Traditional Uses


        Beyond the food, pharmaceutical, and cosmetic industries, CBG has a variety of other industrial and traditional uses [52].


        
          Industrial Uses:


          
            	Mining and Textiles: CBG can be used as a substitute for gum arabic in the mining and textile industries. In the textile industry, gums are used as viscosifying agents for dyes in cotton fabrics [53].


            	Arts and Graphics: It is used in the manufacture of tempera and watercolor paints. In the graphics industry, it is used in a gum-water solution (20% gum-80% water) [37].


            	Ceramics: It is an ingredient in the manufacture of artistic ceramic elements [45].


            	Electronics: Gums exuded from plants also find applications in the electronics industry [45].


            	Adhesives: Traditionally, it has been used as a household glue. Its adhesive properties earned it the name “CBG” [45].

          

        


        
          Traditional Uses:


          
            	Mountain Candy: The exudate of CBG has historically been used by rural and indigenous communities, such as the Wichí and Qom, as a “mountain candy” due to its slightly sweet flavor. It is consumed to relieve burning and sore throats [53].


            	Fodder: The leaves and green fruits of Parkinsonia praecox are used as fodder [54].

          


          These uses, both industrial and traditional, demonstrate the versatility and multifaceted value of gum tar. Its use not only has an economic impact but also a cultural and environmental impact, as it is a renewable resource that can be sustainably managed by local communities [55, 56].

        

      

    


    
      CHALLENGES AND OPPORTUNITIES


      
        Challenges in Production and Marketing


        The challenges in production and marketing are as follows:


        Despite the great potential of pitch gum, its production and commercialization face several challenges that limit its large-scale development.


        
          	Production Variability: Gum production is highly variable over space and time. Factors such as site conditions and variability between individuals and stands impact yield.


          	Lack of Standardization: Currently, there is no standardized purification method for pitch gum. This lack of uniform protocols can lead to inconsistencies in the quality of the final product, which is an impediment to its widespread adoption in industries that demand high uniformity.


          	Insufficient Knowledge about Extraction: The level of knowledge about optimizing gum extraction is insufficient. Although studies have been conducted on wound size and its impact on production, the optimal area to maximize yield without compromising tree health is still unknown. • Marketing Channels: Marketing channels for pitch gum are not well identified, making it difficult to determine the quantity of product that can be absorbed by the market.


          	Operating Costs: Although production is economically viable, especially in healthy Chaco forests, areas with fens and advanced stages of degradation can have significant yields despite high operating costs.


          	Risk of Resource Degradation: It is crucial to work with extraction methods that do not degrade the resource in the long term. Harvesting must be periodic to avoid prolonged contact with air and dust, which could affect quality.

        


        These challenges underscore the need for continued research and the implementation of improved practices to ensure the long-term viability of CBG as a commercial product [11, 15].

      


      
        Research and Development Opportunities


        Current limitations in the production and marketing of pitch gum open up a range of opportunities for research and development to maximize its potential. These are stated as follows:


        



    

    PREVIEW END

    
        Foods and Applications from Chañar Brea Gum

        10% of the original content

        Preview generated by StreetLib Srl

    



OEBPS/Images/bentham_logo.jpg





OEBPS/Images/Cover.jpg
itor:

Ed

A. Masuelli

Mart





