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ABSTRACT

Piper auritum is an aromatic plant whose natural habitat is tropical Mesoamerica. This plant can also be found in
various regions of Colombia. Its aerial parts have been used in traditional medicine for diseases of the digestive
system, skin, and tumors. In the departments of Antioquia and Choco, the leaves are ground to make a poultice
used to treat snake bites. This plant can become abundant in humid tropical forests and, in some cases, can become
an invasive species [/, 2/

The essential oil (EO) has as main components safrole, y-terpinene, terpinolene, and B-terpinene /. To obtain the
EO of this species, microwave-assisted hydrodistillation (MIHD) was used, a technique that contributes to green

chemistry by reducing the use of toxic solvents and significantly decreasing extraction time due to uniform heating
of plant material and solvent through radiation /#/.

Table 1. Independent variables and their levels for the Box-Behnken design

Factor -1 0 +1
Microwave time (min) 10 12 30
Microwave power (W) 400 600 800
Solid-liquid ratio (mL) 300 350 400
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To optimize the extraction process, response surface methodology was used with a Box-Behnken design (BBD),
in which 17 experiments were carried out under different conditions, evaluating three factors—time, power, and
solvent volume—each at three levels (Table 1), including five central points. The response variable was the
percentage of extraction yield.

An analysis of variance (ANOVA) showed that the polynomial model was significant and fit the experimental
data well (p = 0.0620). The R? value of 0.9707 and adjusted R? of 0.9332 indicated that the model effectively
predicted EO extraction and allowed accurate optimization of the MIHD process.

EO yields ranged from 0.0198% to 2.3532%, with time and microwave power being key factors, while solvent
volume had a lesser impact. Optimal MIHD conditions were: a 1:8 solid—liquid ratio, 25.8 minutes, and 648 W,
yielding a maximum extraction of 2.3%.

The composition of secondary metabolites present in the EO was determined by gas chromatography—mass
spectrometry (GC-MS), using the NIST 2013 library and Kovats indices. Major compounds were safrole
(77.25%), y-terpinene (1.68%), and (+)-2-Bornanone (1.59%). The EO of Piper callosum extracted by ¥/ has
safrole as its major component (74.2%) and exhibits fumigant activity against Suidasia pontifica, suggesting
potential applications of P. auritum EO as a fumigant, insecticide, and/or repellent.
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RESUMEN

Piper auritum es una planta aromatica cuyo habitat natural es Mesoamérica tropical. También se encuentra en
diversas regiones de Colombia. Sus partes aéreas se han utilizado en la medicina tradicional para enfermedades
del aparato digestivo, de la piel y contra tumores. En los departamentos de Antioquia y Choco, las hojas se muelen
para preparar una cataplasma usada para tratar mordeduras de serpientes. Esta planta puede llegar a ser abundante
en bosques tropicales himedos y, en algunos casos, convertirse en especie invasora 7/, 2/,

El aceite esencial (AE) posee como componentes principales safrol, y-terpineno, terpinoleno y B-terpineno £%/.
Para su obtencion se empled hidrodestilacion asistida por microondas (HDAM), técnica que contribuye a la
quimica verde al reducir el uso de solventes toxicos y disminuir significativamente el tiempo de extraccion debido
al calentamiento uniforme del material vegetal y el solvente mediante radiacion /4.

Para optimizar el proceso se utilizo la metodologia de superficie de respuesta con un disefio Box-Behnken (DBB),
realizando 17 experimentos en diferentes condiciones evaluando tres factores—tiempo, potencia y volumen de
disolvente—cada uno en tres niveles (Tabla 1), incluyendo cinco puntos centrales. La variable de respuesta fue
el porcentaje de rendimiento de extraccion.
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Tabla 1. Variables independientes y sus niveles para el diseiio Box-Behnken

Factor -1 0 +1
Tiempo del microondas (min) 10 12 30
Potencia del microondas (W) 400 600 800
Relacion sélido-liquido (mL) 300 350 400

El andlisis de varianza mostré que el modelo polindmico es significativo y se ajusta correctamente a los datos
experimentales (p = 0.0620). Con un R? de 0.9707 y un R? ajustado de 0.9332, el modelo predice eficazmente la
extraccion de AE y permite optimizar el proceso HDAM con precision.

Los rendimientos oscilaron entre 0.0198% y 2.3532%, siendo el tiempo y la potencia factores clave, mientras que
el volumen tuvo menor impacto. Las condiciones 6ptimas fueron: relacion 1:8 sélido-liquido, 25.8 minutos y 648
W, obteniendo un rendimiento maximo del 2.3%.

La composicion del AE se determind mediante cromatografia de gases acoplada a masas (CG-EM), utilizando la
biblioteca NIST 2013 y los indices de Kovats. Los compuestos mayoritarios fueron safrol (77.25%), y-terpineno
(1.68%) y (+)-2-Bornanona (1.59%). El AE de Piper callosum extraido por %/ posee safrol como componente
mayoritario (74.2%) y presenta efecto fumigante frente a Suidasia pontifica, aumentando la mortalidad con el
tiempo y la concentracion. Esto sugiere que el AE de P. auritum puede emplearse como fumigante, insecticida
y/o repelente.

Palabras clave:
Aceite esencial, Piper auritum, microondas, safrol.
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