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RESUMEN

El petrdleo es una de las principales fuentes de energia a nivel mundial, sin embargo, su produccion trae
desafios ambientales asociados al uso de métodos convencionales de extraccion. Los biosurfactantes han
surgido como alternativa sostenible para mejorar la eficiencia en la recuperacion mejorada de petroleo
(EOR). El objetivo de esta investigacion es analizar el papel de los biosurfactantes en EOR mediante un
analisis bibliométrico y una revision sistematica, identificando tendencias, microorganismos clave y su
impacto en la eficiencia de recuperacion. La metodologia de investigacion consistio de tres fases: (i)
seleccion de datos de andlisis, (ii) aplicacion de métricas cientificas, y (iii) revision sistematica usando las
directrices Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) enfocado a
los aportes de los ultimos seis anos. El andlisis bibliométrico recopild datos de 1988 a 2025, con 745
publicaciones académicas indexadas en las bases de datos de Scopus y WoS provenientes de 48 paises,
siendo las principales contribuciones de China, India e Iran, atribuyendo su predominio a inversiones
estatales en investigacion y desarrollo para innovacion energética y biotecnoldgica. En la revision
sistemadtica se evidencio que los biosurfactantes més estudiados provienen de Pseudomonas y Bacillus,
siendo ramnolipidos y surfactinas los predominantes, actuando mediante multiples mecanismos y
mostrando potencial en aplicaciones con la produccion in situ y ex situ, con porcentajes de recuperacion

adicional de petroleo superiores al 10% en estudios de laboratorio.

Palabras clave: Bibliometria, biosurfactantes, biotecnologia, recuperacion mejorada, petroleo.



ABSTRACT

Oil is one of the primary sources of energy worldwide; however, its production brings environmental
challenges associated with the use of conventional extraction methods. Biosurfactants have emerged as a
sustainable alternative for improving efficiency in Enhanced Oil Recovery (EOR). The objective of this
research is to analyze the role of biosurfactants in EOR through a bibliometric analysis and a systematic
review, identifying trends, key microorganisms, and their impact on recovery efficiency. The research
methodology consisted of three phases: (i) selection of data for analysis, (ii) application of scientific
metrics, and (iii) systematic review using the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines, focusing on contributions from the last six years. The bibliometric
analysis compiled data from 1988 to 2025, with 745 academic publications indexed in the Scopus and
WoS databases from 48 countries, with the main contributions coming from China, India, and Iran,
attributing their dominance to state investments in research and development for energy and
biotechnology innovation. The systematic review found that the most studied biosurfactants are from
Pseudomonas and Bacillus, with rhamnolipids and surfactins being the most prevalent. They act through
multiple mechanisms and show potential in applications involving in situ and ex situ production, with

additional oil recovery rates exceeding 10% in laboratory studies.
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